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ABSTRACT: Since the beginning of 2023, we have been exposed extensively to
a new feature of Revolution 4.0 called artificial intelligence (Al). Recently, Al
has been extensively implemented in different sectors and industries.
Accordingly, Al has become a core component of different business processes
and sectors. Among these sectors in which Al is disrupted are the
entrepreneurship and education sectors. This study investigates how university
students in the United Arab Emirates (UAE) and Canada view innovation and
entrepreneurship in relation to Al. Al has the potential to revolutionize how
students approach innovation, creativity, and opportunity recognition as it
becomes more integrated into business processes, education, and
entrepreneurship. Through the application of a cross-sectional comparative
quantitative methodology, the study evaluates how Al improves students’
ideation, prototyping, and market analysis skills, thereby increasing their
preparedness for the workforce. Surveys were used at universities in both
regions to gather data, with an emphasis on the opinions and experiences of
students using Al-driven tools. This study contributes to the continuing academic
conversation on the role of Al in forming future entrepreneurs by offering
insights into regional variations in Al adoption and its implications for
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educational programs.
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INTRODUCTION

Al has been widely used in a variety of fields and industries. Robotic
machines and Al in academia are examples of Al in action. These systems use
Al to perform tasks, resolve complex issues, and make predictions rather than
relying on human intelligence. As a result, Al has been integrated into many
industries and business processes. The domains of education and
entrepreneurship are among those that Al has disrupted. Accordingly, a growing
body of evidence supports the disruptive potential of Al and its beneficial effects
on entrepreneurship. Moreover, Giuggioli and Pellegrini (2023) concluded in
their recent study that Al significantly affects entrepreneurship in four main
ways: opportunity identification, decision-making, performance, and research
and education. Furthermore, from a human resource perspective, Al started
disrupting educational programs and future career opportunities. Since the main
aim of educational programs is to equip graduates with job market skills, given
the Al-driven changes that are occurring in the current job market and are
anticipated to occur in the future job market, universities need to restructure their
educational programs to equip graduates with job market needs.

On the other hand, the incorporation of Al into educational programs and
entrepreneurial environments represents a double-edged sword. According to
Wilson & Daugherty (2018), Al has the potential to rehumanize work by freeing
up time and enabling people to work less robotically and more humanly. This
should allow them to be more creative and innovative. On the other hand,
scholars such as (Whittaker et al., 2018; Chalmers et al., 2021; Shwedeh et al.,
2024) stated that AI could also result in an increase in unemployment and
inequality. As targeting algorithms can lead to behavior manipulation, software
can result in uncontrolled monitoring, and facial recognition software can lead
to discrimination. Furthermore, there are differing opinions about Al in the
MENA area. While excitement about Al's potential is present, concerns about
job displacement and ethical issues are also present. These concerns may impact
how Al tools are adopted and used in business endeavors. Currently, the
academic discussion concerning Al generally and the effect of Al on
entrepreneurship and education is still filled with divergent findings and
discussions. Therefore, our primary focus in this study is to investigate the role
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of Al in transforming and disrupting entrepreneurship and education by
assessing the impact of Al on the entrepreneurial mindset (EM) and innovative
mindset (IM) of college students. An innovative mindset incorporates creativity,
problem-solving, and a willingness to experiment. In contrast, an entrepreneurial
mindset is defined as the capacity to recognize opportunities, take calculated
risks, and innovate. By providing students with access to cutting-edge resources
for ideation, prototyping, and market analysis, Al technologies such as machine
learning, natural language processing, and predictive analytics can improve these
mindsets.

However, owing to the regional variations in technology access,
educational infrastructure, and cultural perspectives on innovation and
entrepreneurship and the adoption of Al in educational programs, the effects of
Al may differ significantly. This cross-sectional comparative quantitative study
aims to answer the research question related to the effects of Al usage on
university students' EM and IM in two countries: the UAE as a representative of
a MENA region and Canada. We hypothesize that although Al can foster an
innovative and entrepreneurial mindset, its effects are mediated by regional
variations. Furthermore, we hypothesize that Al positively affects students’
entrepreneurial and innovative mindsets in both regions.

Hypotheses
The following hypotheses were proposed:

H1: Al usage positively affects the EM of UAE and Canadian university
students.

H2: Al usage positively impacts the innovative mindset of UAE and Canadian
university students.

H3: Al usage positively affects the EM of UAE university students.
H4: Al usage positively affects the EM of Canadian university students.

H5: Al usage positively impacts the innovative mindset of UAE university
students.

H6: Al usage positively impacts the innovative mindset of Canadian university
students.

H7: The positive effect of Al usage on the innovative mindset of university
students is stronger in the UAE than in Canada (multigroup effect).

HS8: The positive effect of Al usage on the EM of university students is stronger
in the UAE than in Canada.
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LITERATURE REVIEW
Artificial intelligence and the entrepreneurial landscape

Academically, Al studies how algorithms and computers perform complex
problems and tasks that traditionally require human reasoning, predictive
capabilities, and intelligence (Giuggioli & Pellegrini, 2023). The rapid
advancement in Al has catalyzed a profound transformation in the
entrepreneurial landscape, particularly within digital business venturing
(Abaddi, 2023). Recently, Entrepreneurs reported that Al-powered technologies
offer them unprecedented opportunities for innovation and growth (Upadhyay et
al., 2022). Al is revolutionizing how entrepreneurs optimize their business
processes and enhance their operational efficiency. By improving product
creation through big data analytics and machine learning, Al transforms
entrepreneurship and enables well-informed decisions that align with consumer
choices and market trends (Duong et al., 2024). Entrepreneurs can utilize the
power of Al-driven analytics to help them obtain more information about a
certain product, aiding them in making more informed decisions (Huy et al.,
2023) and ensuring that their offerings resonate with the target audience and
meet their demands (Gupta et al., 2023). For instance, e-commerce entrepreneurs
use around-the-clock Al-driven chatbots to deliver personalized and continuous
customer support, improving customer satisfaction while minimizing human
intervention (Duong et al., 2024). Al helps entrepreneurs scale their businesses
more effectively by leveraging Al-powered technologies such as predictive
analytics and recommendation systems; entrepreneurs can identify growth
opportunities, optimize resource allocation, and forecast market trends more
accurately (Abaddi, 2023). Al can also help entrepreneurs predict customer
preference shifts and anticipate market dynamics, allowing them to modify their
business strategies and stay ahead of their competitors (Duong et al., 2024). Al
offers newfound opportunities for entrepreneurs since they can easily access its
solutions at very affordable prices, which can greatly impact entrepreneurship
development.

A study by Jebolise Chukwuka & KONYE Igweh (2024) investigated the
effects of Al on entrepreneurial creativity and management. The conclusions of
this study indicate that Al has significant positive and negative effects on the
entrepreneurial mindset. To elaborate, while Al is taking all aspects of work from
humans, it will also lead to a lack of creativity and redundancy on their part,
while some entrepreneurs might be inspired to show more creativity and
innovation. Furthermore, the study revealed several quantitative impacts of Al
on entrepreneurship, such as a 300% increase in investment in Al across all
businesses and that approximately 80% of executives declare that Al will
increase productivity and create new positions.

Applying Al to entrepreneurship can occur through the application of
several techniques. The first technique stresses the human touch and promotes

118



Journal of International Students 16(17)

the idea that Al is a technology that supports human creativity and that
entrepreneurs may integrate their creativity and human values into Al
technologies; this requires a well-balanced strategy that combines human
judgment and Al analytical power. The second technique is to promote constant
learning for business owners so that this knowledge can enable them to take
advantage of the full potential of Al capabilities. The third technique is to foster
the application of Al in entrepreneurship in academic institutions and regulatory
agencies, and business executives should work together to establish an Al-
enabled ecosystem that serves this goal (Jebolise Chukwuka & KONYE Igweh,
2024).

Entrepreneurship and the Entrepreneurial Mindset

Entrepreneurship involves the creation, development, sustenance, and
scaling of businesses (Silva et al., 2022). It has also been described as a process
that requires strategy organization skills that are effective in transforming ideas
into useful actions (Tao et al., 2024). To guarantee success in such activity, an
EM is of paramount importance to ensure that young potential entrepreneurs
have the required inclination toward resilience and exceptional productivity (Tao
et al., 2024). According to Zion & Crum (2018), mindset is a psychological
construct that defines how individuals understand themselves and interact with
situations and objects in their world. This nature is what connects and orients
individuals from what they expect to achieve and what is achieved by such
interactions. From an entrepreneurship standpoint, scholars have defined EMs in
several ways to capture the capacity for action or thought under uncertain
conditions, which distinguishes entrepreneurs from nonentrepreneurs (Akbari et
al., 2024). However, a more recent and comprehensive definition is given by
(Daspit et al., 2023). The authors defined an EM as “a cognitive perspective that
enables an individual to create value by recognizing and acting on opportunities,
making decisions with limited information, and remaining adaptable and
resilient in often uncertain and complex conditions.” This meaning is more
encompassing, as it comprises factors likely to guarantee entrepreneurs' success
in ever-present uncertain conditions. This includes a drive for value creation,
opportunity orientation, intuitive decision-making, adaptability, resilience, and
risk tolerance.

In this context, an EM-driven entrepreneur can overcome situational
uncertainties and complexity using his or her personality, education,
relationships, and available technology to drive products and business creation.
This is evident with the current fast pace of technological innovations in fields
such as Al, as many businesses are being created and existing businesses are
being improved significantly, especially by entrepreneurs who have embraced
and utilized EM effectively (Broekhuizen et al., 2023; Tang et al., 2020). This
translates to innovation evident in creating new businesses, problem-solving by
offering new products/services and growing or scaling businesses for increased
profit—a desired outcome for most entrepreneurs.
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IMPORTANCE FOR ENTREPRENEURSHIP

Studies have shown that personality traits that are important for
determining an entreprencur's future among young people include a show of
creativity in handling tasks, a propensity to innovate, strategic risk-taking, good
decision-making skills, risk tolerance, emotional intelligence, and problem-
solving (Caliendo et al., 2014; Lopez-Nuiiez et al., 2020; Rosado-Cubero et al.,
2022). Other less-mentioned characteristics involve those that are more general
and can also be developed by non-entrepreneurs. These include a good
education, a specific family environment or relationships, creativity clusters, an
attitude to efficiency, and open-mindedness. Surprisingly, these factors have
been shown to be the most significant for driving entrepreneurial mindsets
among young people (Rosado-Cubero et al., 2022). The availability of higher
education, which involves the development of business-relevant social skills,
contributes positively to the development of entrepreneurial skills and
encourages entrepreneurship. However, advanced education does not readily
translate to an increased inclination toward entrepreneurship among students
everywhere. This is the case in China, where people with higher education rarely
go into business as entrepreneurs (Huang et al., 2021; Rosado-Cubero et al.,
2022); in contrast, such individuals in Spain are more likely to be business
starters.

Similarly, growing up in a family that owns businesses is a determinant for
young people to become successful businesses through succession, training, or
developed passion (Rosado-Cubero et al., 2022). Students who take part in
entrepreneurship training, mentorship, and extracurricular activities in school
can also develop the skills needed through the relationships they build in the
educational environment (Duong, 2023; Kakouris et al., 2023). However, as with
education, while relationships with parents influence the development of
entrepreneurship skills among young people in Spain (Zion & Crum, 2018),
family influence did not lead to interest in entrepreneurship in another study
conducted in Poland (Staniewski & Awruk, 2021). This finding shows that the
desire to develop an interest in entrepreneurship skills is likely to be cultural
across regions well beyond the controls of these highly influencing
characteristics (i.e., education, family environment, etc.).

This implies that a psychological factor is necessary to activate the
development of a successful entrepreneur nature, and this factor is the
entrepreneurial mindset, which may have been inadvertently introduced into the
culture of some countries. Cultural modification and ways of thinking can be
changed through education. Building entrepreneurship programs that encourage
EM in the higher education curriculum has shown superior results by providing
students with skills in adaptability, creativity, networking, and leadership, which
can help them to become successful entrepreneurs. (Cui & Bell, 2022).
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HOW AN EM MAKES SUCCESSFUL ENTREPRENEURS

The following themes that define an EM have been highlighted in terms of
how it contributes to the successful entrepreneur, sustenance, and growth of its
business.

Adaptability: This is an EM attribute that allows an entrepreneur to adjust
their characteristics or situations in the face of dynamic conditions or setbacks
that are always present in the business world. It allows the entrepreneur to
reconcile existing norms to versions that guarantee success for the business.
(Zhang & Chun, 2018) showed how Chinese immigrants modified their
entrepreneurial identity to match the values of the new country in which they
relocated so that they could serve their communities better. With Al taking over
most traditional ways of doing business (Broekhuizen et al., 2023), EM-guided
students are more likely to leverage Al for increased opportunities instead of
competing against its application or businesses adopting it.

Value creation: An EM-minded entrepreneur can seek a market gap in
business, build his vision around this gap, and transform this vision into values.
Products or services are then developed to serve these values to identify
customers (Hnatek, 2015). Al's ability to massively transform businesses
through task automation, data-driven data, and informed decision-making opens
an avenue for creating values that can be offered through products and services
(Broekhuizen et al., 2023). Young entrepreneurs can explore the technology to
create any product of choice they imagine and drive their vision to reality much
faster.

Opportunity Oriented: an EM-oriented entrepreneur should see and act on
opportunities when faced with new situations, challenges, and uncertainties. For
instance, social entrepreneurs use EMs to see challenges in society and act on
them as opportunities to create social enterprises to provide solutions (Daspit et
al., 2023; Zur, 2015). Whereas most workers and businesses see the adoption of
Al as a threat to their jobs or profitability, EM-minded entrepreneurs see it as an
opportunity to improve current business processes and an opportunity to offer
more and better services (Broekhuizen et al., 2023).

Intuitive Decision Making: An EM-oriented entrepreneur knows how to
think effectively and make decisions using limited data available in otherwise
uncertain situations. It requires a special cognitive ability to structure thoughts
effectively, which leads to good decision-making (Daspit et al., 2023). Al uses
both internal and external data to augment human decision-making (Broekhuizen
et al., 2023). It offers the opportunity for entrepreneurs to utilize their EM with
the possibility of Al to make effective decisions to continuously improve
business processes.
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Resilience: This relates to how EM-oriented entrepreneurs persevere
through challenging business processes or failure. Studies have shown that the
ability to maintain long-term goals when faced with challenges can be linked to
individuals who have a growth mindset as a precursor (Park et al., 2020). When
faced with possibilities of failure or failure, an EM entrepreneur takes it as a
learning episode and reventures it in the best way possible (Daspit et al., 2023).

Risk tolerance refers to the willingness of an EM entrepreneur to take
calculated risks in the presence of uncertain conditions. Given that new
opportunities are risky when there is no full understanding of what they entail,
an EM entrepreneur leverages the network, available resources, and support from
others to reduce the risk of failure and succeed with novel ideas and technology
such as Al (Cui & Bell, 2022).

In summary, we can see how an entrepreneurial mindset will lead to more
benefits in driving innovation, driving growth, and ensuring success for students
who want to venture into entrepreneurship using Al. The newness of the
technology presents uncertain conditions that are more likely to be used and
viewed as an advantage when EM is employed in their venture design and setup.

Al USAGE AND ENTREPRENEURIAL MINDSET

Wesarat et al. (2022) reported that incorporating Al into educational
frameworks significantly encourages students to think like entrepreneurs. A
tendency to innovate, take chances, and seize opportunities are characteristics of
the entrepreneurial mindset, which is becoming increasingly acknowledged as
crucial for success in the modern business environment. Al technologies can help
students develop this mindset by providing them with access to resources that
support creativity, critical thinking, and problem-solving abilities, all of which
are essential for starting a business. Moreover, they stated that to adequately
prepare students for future entrepreneurial endeavors, it is imperative that
universities foster an EM, which should be incorporated into the curriculum and
course design.

Furthermore, Fang (2023) highlights the potential of Al to drive enterprise
transformation and innovation in business models, underscoring its
transformative potential in entrepreneurship. In addition to gaining technical
skills, students who use Al in their entrepreneurial projects also cultivate an
innovative and adaptable mindset. This is consistent with the findings of Chang
et al. (2022). who contend that encouraging students to develop entrepreneurial
skills and mindsets is essential for long-term entrepreneurship, especially for
underrepresented groups such as female students, Institutions can foster an
inclusive atmosphere that supports a range of innovative and entrepreneurial
expressions by incorporating Al into their educational practices.
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In addition, entrepreneurship education and artificial intelligence improve
learning outcomes. Chen and other scholars emphasize that students are
encouraged to adopt an entrepreneurial perspective through experiential learning
processes, which Al technologies can enhance (Chen et al., 2021). This hands-
on method improves both cognitive preparedness and a proactive mindset for
spotting and taking advantage of business opportunities. Thus, incorporating Al
into classroom settings can foster a dynamic environment in which students are
inspired to try new things, think creatively, and forge their own entrepreneurial
identities.

On a separate note, concerns have been raised about the possible harm that
Al may do to students' entrepreneurial mindsets when incorporated into
educational settings, especially in entrepreneurship education. The widespread
application of Al may unintentionally inhibit critical thinking, creativity, and the
proactive behaviors necessary for entrepreneurship, even though it can improve
learning and offer new resources for innovation. One major concern is that an
overreliance on Al tools may compromise students' ability to solve problems and
think critically on their own. Zhou noted that using Al in higher education can
lead to dependency, which can impair students' capacity for critical analysis and
deep learning—two skills essential for successful entrepreneurship (Zhou,
2024).

In conclusion, while Al has the potential to enhance entrepreneurship
education, its negative effects on students' EMs need to be investigated further
in different contexts. Accordingly, we hypothesize the following:

HI1: AI usage positively affects the EM of UAE and Canadian university
students.

H3: Al usage positively affects the EM of UAE university students.
H4: Al usage positively affects the EM of Canadian university students.

HS8: The positive effect of Al usage on the EM of university students is stronger
in the UAE than in Canada.

Innovative mindset

An innovative mindset is indeed a necessary form of intelligence among
individuals, some of which can be considered innate (Wang, 2021).
Indisputably, such individuals' innate abilities are developed and best exploited
by skill development, the exploitation of digital technology (DT), and Al (Jiang
et al., 2024; Sahin et al., 2024).

For instance, the use of DTs, such as Google search and similar tools on
the internet, has reduced the time to innovate (Jiang et al., 2024). This is because
these tools provide faster, easier, and more efficient access to resources and
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reduced time for accessing information (Jiang et al., 2024). Furthermore, this
ability to innovate in the modern era, especially in areas relevant to career
growth, is considered more feasible when DT related to information and
communication technology or ICT is adopted (Yunis et al., 2018). Adoption of
new technology is also known to enhance personal and organizational abilities
for innovation and entrepreneurship (Barra et al., 2024). Indeed, it has been
proven that the best innovation results occur when humans work well with
technological tools such as Al (Fiigener et al., 2022). However, natural or human
intelligence is sharpened by the challenge of solving some of these problems that
Al helps with (Korteling et al., 2021). In conducting creative tasks such as
developing a report or researching a novel concept, the mindset for innovation
develops while making the individual more efficient at innovative thinking.
Thus, an important drawback related to the use of Al for an individual’s
innovativeness is that it weakens because of the user’s dependence on Al (Barrat,
2023).

The gender of fellow learners can also influence one’s innovativeness
(Barra et al., 2024). For instance, while the male gender is more predisposed to
risk-taking, the female gender tends to be more adaptive, and cooperation
between both in a learning or working environment can foster better synergy for
achieving collective goals (Zhang et al., 2022). Furthermore, the inspiration to
solve problems faced by gender has often led to innovative transformations of
how things work in a place (Suseno & Abbott, 2021; Wajcman, 2001). However,
studies still find that the absence of social support and access to technology are
among the issues limiting the innovativeness of females in some environments
(Abaddi & AL-Shboul, 2024; Barra et al., 2024; Trauth & Connolly, 2021). It is
believed that the development of social and psychological support for the
adoption and proper use of technology and the provision of knowledge and skills
development would not only enhance innovativeness but also reduce the digital
divide affecting some genders and those in developing nations (Barra et al.,
2024). Indeed, impressive efforts to further reduce gender-related hindrances to
innovation have entailed the earmarking of leadership positions in organizations
to women (Weber-Lewerenz & Vasiliu-Feltes, 2022), supporting women
associations and developing efforts to inspire women to exploit their full
potential for innovation (Weber-Lewerenz & Vasiliu-Feltes, 2022).

The environment in institutions of learning also affects students’
innovation mindset. This is because this environment provides students with
opportunities for interaction with fellow students to form teams that facilitate
their individual capabilities for innovation (Ahmad et al., 2021). Furthermore,
students develop through their interactions, collective problem-solving, and
imitation of the positive attitudes of their peers (Zhi et al., 2021). Additionally,
by creating a curriculum that challenges students to think critically and design
solutions to current global problems, educational institutions, through their
instructors, provide an important means for developing an innovation mindset
relevant to job preparedness (Patel et al., 2024). Indeed, the employment of
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competent instructors/teachers and the adoption of technology are regarded as
important factors leading to the quality of education of students (Sahin et al.,
2024) and encouraging them to think creatively, as indeed they define the
ecosystem around which students develop their knowledge, gain experience, and
develop their mindset (Abaddi & AL-Shboul, 2024; Prencipe et al., 2020).
Furthermore, the optimal learning environments for students consider them not
only as end users or products to be developed but also as partners in the
development of innovative mindsets and skills for their individual selves as well
as for their peers (Patel et al., 2024).

Institutions have also recognized the need for entrepreneurship education
for students to challenge their creativity. By learning to be entrepreneurs, they
develop the ability to find solutions to tough problems and develop the core
competencies for innovation (Kirby et al., 2022). Rightly so, entrepreneurship
experiences and education are the primary means of developing innovative
mindsets among students (Abaddi & AL-Shboul, 2024), as they utilize the
resources around them to create unique value. Quite interestingly, the effective
utilization of digital technologies for innovation occurred when entrepreneurship
training was present (Abaddi, 2024), indicating that the attempt to solve
challenging problems was more impactful as a means for developing an
innovation mindset than just the interest in or tendency to adopt technology.
While indeed entrepreneurship drives innovation, the mindset for innovation is
also seen to drive the proactive behavioral traits that lead to entrepreneurship
(Iddris et al., 2022; Shah et al., 2016). Thus, both entrepreneurship and
innovation go hand in hand.

Overall, it is clear from the literature that both individual efforts and
environmental influences affect students’ knowledge of innovation. Despite its
challenges, adopting technology and Al indeed promotes the ability and
efficiency of students to be innovative. Technology and Al also help institutions
create an enabling environment to increase the innovation mindset of young
learners. The benefits of providing opportunities across genders and
environments lead to advantages that make efforts toward addressing related
imbalances worthy of support. Most importantly, the drive to solve problems is
seen as the major factor influencing student innovation.

In conclusion, even though AI can potentially improve innovative
mindsets, more research is needed to determine how it affects students'
innovative mindsets. Thus, we developed the following hypothesis.

H2: AI usage positively impacts the innovative mindset of UAE and Canadian
university students.

H5: AI usage positively impacts the innovative mindset of UAE university
students.
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H6: Al usage positively impacts the innovative mindset of Canadian university
students.

H7: The positive effect of Al usage on the innovative mindset of university
students is stronger in the UAE than in Canada (multigroup effect).

RESEARCH METHOD

The researchers in this study collected primary data using a questionnaire
distributed to university students in the UAE and Canada. A sample of 320 senior
students in their final semester was targeted in both countries. Since Al,
innovation, and entrepreneurship are universal topics, no specific preferences
were considered in terms of major or gender. A structural equation model was
estimated using IBM’s SPSS, version 26, and Smart PLS software, version 4.

Measures

The data were collected from universities in both countries. This study used
a comparative methodology to examine how Al has influenced university
students' innovative and entrepreneurial mindsets in Canada and the MENA
region. In this study, the Al was tested using the “Student Attitudes Toward AI”
(SATAI) prevalidated by Suh & Ahn (2022). The scale tested three main
components: cognitive components, affective components, and behavioral
components. The total number of scale items is 26. The researchers adopted Jung
& Lee's (2020) scale regarding the entrepreneurial mindset. The scale includes 5
components: innovativeness, need for achievement, risk taking, autonomy, and
proactiveness. The total number of scale items is 19. Finally, the innovative
mindset was tested using Sidhu et al. (2016). The construct has five components,
namely, resilience, diversity, mental strength, perfection, and collaboration.

To ensure the quality and convenience of the adopted scales, the researchers
conducted a pretest. The survey instrument was tested on 10 students from the
targeted sample to evaluate the questionnaire's accuracy, structure, and
relevance. The overall feedback was positive except for the “Perfection”
subsection of the innovative mindset scale. The participants struggled to relate
to the items in this subsection. Accordingly, the researchers removed this
subsection because of the feedback received and the low Cronbach’s alpha score
(0.511). Overall, the questionnaire included 62 items.

Data Analysis

The first step in the data-cleaning process involves checking for missing
values and unengaged responses. There are no missing data in rows in the
dataset, as all the survey items were mandatory, and survey participants were not
enabled to skip any item. With respect to unengaged responses, the standard
deviation of the items was checked to eliminate lengthy strings from the data

126



Journal of International Students 16(17)

(DeSimone et al., 2015), whereas a standard deviation of 0 indicated no variance.
In this study, in the UAE sample, 9 responses were considered unengaged
responses. In the Canadian sample, 28 responses were highlighted as unengaged
responses. In total, 37 responses were excluded from the overall dataset. The
total sample size is 278: 151 UAE university students and 127 Canadian
university students. No outliers were detected for continuous variables.

Following this, the researchers tested the data normality of the two datasets
using Skewness and kurtosis statistical tests. For the UAE dataset, all the
variables' skewness scores were below the threshold of 1.96 for the 0.5
significance level, meaning that the distribution is normal (Hair et al. (2014). The
skewness scores of the UAE dataset ranged between -0.617 and -1.357, whereas
the kurtosis scores ranged from -0.224 to 1.717. Finally, simple deviations are
acceptable and normal in the dataset and do not affect the quality of the data.
Table (1) shows the skewness and kurtosis of the dataset sample.

Table 1 Normality Statistics for the Main Study Variables

Variable Valid Skewness SE Kurtosis SE
N Skewness Kurtosis

Al cognitive 278 -1.357 0.146 1.717 0.291

competence

Al affective 278 -0.841 0.146 0.558 0.291

competence

Al behavioral 278 -0.617 0.146 -0.462 0.291

competence

Entrepreneurial 278 -0.989 0.146 1.130 0.291

innovativeness

Entrepreneurial 278 -0.813 0.146 0.847 0.291

achievement

Entrepreneurial 278 -0.759 0.146 -0.224 0.291

risk-taking

Entrepreneurial 278 -0.436 0.146 -0.403 0.291

autonomy

Entrepreneurial 278 -0.789 0.146 0.794 0.291

proactiveness
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Innovative mindset 278 -0.966 0.146 0.893 0.291
resilience

Innovative mindset 278 -0.931 0.146 0.709 0.291
diversity

Innovative mindset 278 -1.192 0.146 2.124 0.291
strength

Innovative mindset 278 -1.104 0.146 1.374 0.291
collaboration

Note. N = sample size; SE = standard error; Al = artificial intelligence.
Skewness and kurtosis values were used to assess the normality of the main
study variables. All variables had complete data, with no missing responses.

The survey was administered to students at two universities in the UAE and
Canada. It was sent to 165 students in the UAE and 150 students in Canada. After
unengaged responses were removed, the total sample size was 278. The response
rate is approximately 98%. After unengaged responses were removed, 151
participants from the UAE and 127 participants from Canada remained.

The frequencies show that the dataset varied and included university
students from different colleges, genders, and age groups. The participants’
majors were as follows: 111 were Engineering and Physical Sciences students
(39.9%), 60 were Medicine & Health Sciences students (21.6%), 59 were
Computing, Mathematical, and Software Engineering students (21.2%), and 48
were Humanities and Arts & Business students (7.3%). Regarding the age
distribution, 147 students (52.9%) were aged 17 to 20 years, 112 students
(40.3%) were aged 21 to 29 years, 11 students (4%) were aged 30 to 39 years,
and 8 students (2.9%) were aged more than 40 years. With respect to the sex
distribution, 167 students (60.1%) were females, and 106 students (38.1%) were
males. Moreover, 5 students (1.8%) from the Canadian sample reported their
gender as (others). The overall sample distribution is strong evidence of the high
generalizability level of the findings and shows that the data sample well
represents different university student groups. Measurement Model

The first stage in structural equation modeling involves evaluating the
construct quality criteria. This involves assessing the construct's validity and
reliability. Assessing the measurement model aids in determining whether the
tested indicators are appropriate for the measurement objectives. The lower-
order and higher-order measurement models were tested in the first stage, and
the structural model was tested in the second stage. Using data from both the
UAE and the Canadian sample, the researchers assessed three different
measurement and structural models in this study: (1) a combined measurement
and structural model, (2) a UAE measurement and structural model, and (3) a
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Canadian measurement and structural model. The results presented are limited
by word count and concentrate on the overall model, which includes both
regions, as well as the hypothesis testing outcomes.

Lower-order measurement model

The researchers assessed the reliability and validity of the first (lower)-
order constructs to evaluate the measurement model. The researcher assessed
internal consistency reliability, composite reliability and convergent validity by
reporting outer loadings, Cronbach’s alpha, rho A (pA), and AVE values. The
values should range from 0.70 to 0.95 (Hair et al., 2014). For the AVE, the value
should be above 0.50. Table (2) highlights the cross-loadings, Cronbach’s alpha,
rho A, CR, and AVE. All the values were above the threshold. Therefore,
according to the (Chin, 1998) rule, all the current study constructs account for
more than 50% of the variance of the item.

Table 2 Lower Order Measurement Model Results: Factor Loadings,
Reliability, and Convergent Validity

Construct Dimension Item Loading Cronbac rho_. CR AVE
h’s a A
Al Cognitive Cogn2 0.905 0.869 0.871 092 0.79
competence component 0 3
Cogn3 0.895
Cogn4 0.870
Affective Affl  0.766 0.851 0.857 0.89 0.62
component 3 6
Aff2  0.802
Aff6 0.825
Aff7  0.798
Aff9  0.764

Behavioral Behl 0.793 0.942 0945 095 0.65

component 1 8
Beh3 0.784
Beh4  0.727
Beh5 0.796
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Beh6

0.852

Beh7

0.842

Beh8

0.870

Beh9

0.749

Behl0

0.838

Behll

0.851

Entrepreneu Innovativen
rial mindset ess

Innvl

0.817

0.876

0.885

0.90
6

0.61
7

Innv2

0.785

Innv3

0.824

Innv4

0.705

Innv5

0.803

Innv6

0.773

Need for
achievemen
t

Achv2

0.811

0.805

0.811

0.88

0.72

Achv3

0.885

Achv4

0.847

Risk-taking

Risk1

0.883

0.871

0.874

0.92

0.79

Risk2

0.893

Risk3

0.899

Autonomy

Autl

0.782

0.771

0.772

0.86

0.68

Aut2

0.861

Aut3

0.842

Proactivene
ss

Prol

0.867

0.797

0.807

0.88
0

0.71

Pro2

0.840
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Pro3  0.821
Innovative Resilience Resl  0.833 0.838 0.859 0.89 0.67
mindset 2 4
Res2  0.866
Res3  0.715
Res4  0.862
Diversity Divl  0.787 0.841 0.860 0.89 0.67
3 5
Div2  0.797
Div3d  0.835
Div4  0.866
Mental MenStl 0.798 0.858 0.859 0.89 0.63
strength 8 8
MenSt2 0.849
MenSt3 0.813
MenSt4 0.772
MenSt5 0.759
Collaborati Collabl 0.843 0.844 0.856 0.89 0.68
on 5 2
Collab2 0.856
Collab3 0.759

Collab4 0.841

Note. Al = artificial intelligence; CR = composite reliability; AVE = average
variance extracted. Cronbach’s o, tho A, CR, and AVE are reported at the
dimension level. Factor loadings are reported at the item level.

Furthermore, the researchers assessed the measurement model of the lower
order and reported the collinearity values. Academics disagree in terms of the
value of the collinearity threshold. e. 3. In accordance with Sarstedt and Mooi
(2014), a value less than 10.00 was specified. Conversely, other academics
(Diamantopoulos & Siguaw, 2006; Hair, Ringle, and Sarstedt, 2011) advocated
for more stringent values, such as 5. In all the cases, the VIF values ranged from
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1.404 to 3.743. Therefore, all the values were less than 5. Table (3) shows the
VIF scores. The lower-order measurement model is shown in Figure (1).

Table 3 Collinearity Statistics for Measurement Items

Construct Dimension Item VIF
Al competence Cognitive component Cogn2 2.476
Cogn3 2.439
Cogn4 2.059
Affective component Affl 1.709
Aff2 1.801
Affo 1.951
Aff7 1.998
Af9 1.659

Behavioral component ~ Behl 2.739

Beh3 2.487
Beh4 3.165
Beh5 3.067
Beh6 3.743
Beh7 2.004
Beh8 2.834
Beh9 3.195
Behl10 2.511
Behll 1.860
Entrepreneurial mindset Innovativeness Innv1 2.124
Innv2 1.974
Innv3 2.084
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Innv4 1.587
Innv5 2.178
Innv6 2.079

Need for achievement Achv2 1.555

Achv3 2.002

Achv4 1.853

Risk-taking Risk1 2.275
Risk2 2.343

Risk3 2.325

Autonomy Autl 1.404
Aut2 1.861

Aut3 1.715

Proactiveness Prol 1.809
Pro2 1.877

Pro3 1.535

Innovative mindset Resilience Resl 2.142
Res2 2.335

Res3 1.521

Res4 2.092

Diversity Divl 1.603
Div2 1.844

Div3 2.157

Div4 2.010

Mental strength MenStl  1.933
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MenSt2  2.382

MenSt3  1.947

MenSt4  1.779

MenSt5  1.622

Collaboration Collabl  2.356

Collab2  2.103

Collab3  1.723

Collab4  2.217

Note. Al = artificial intelligence; VIF = variance inflation factor.

Figure 1 Lower-order measurement model

After evaluating convergent validity, discriminant validity was assessed
using bootstrapping techniques, heterotrait—-monotrait ratio values, cross-
loadings, and the Fornell-Larcker criterion. Each item loaded more strongly on
its intended construct than on the other constructs, as Appendix A demonstrates.
These results indicate that the measurement model demonstrated acceptable
discriminant validity.

Discriminant validity was further evaluated using the Fornell-Larcker
criterion. The discriminant discriminant discriminant discriminant discriminant
discriminant construct construct. Additionally, the square root of the AVE
should be greater than the interconstruct correlations. The diagonal values, which
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represent the square roots of AVE, were higher than the corresponding
correlations with other constructs, as Appendix B demonstrates. As a result, the
Fornell-Larcker results show that the current study has no discriminant validity
issues.

With respect to the results of the HTMT test, the HTMT value should not
surpass the threshold of 0.90. All the HTMT values are less than the 0.90
threshold. Table (4) highlights the HTMT values.

Table 4 Heterotrait—Monotrait Ratio of Correlations for Discriminant Validity

Construct 1 2 3 4 5 6 7 8 9 10 11 12
1 —

2 834 —

3 714 653 —

4 683 563 495 —

5 444 435 304 561 —

6 641  .627 502 891 613 —

7 520 480 395 745 668 796 @ —

8 445 508 354 734 473 740 637 —

9 627 544 595 690 469 701 624 548 —

10 469 378 441 718 491 749 680 543 737 —

11 556 460 406 888 597 829 828 .644 767 691 —

12 508 467 492 618 528 672 718 591 867 688 717 —

Note. HTMT = heterotrait-monotrait ratio of correlations. 1 = affective component; 2 = behavioral
component; 3 = cognitive component; 4 = entrepreneurial achievement; 5 = entrepreneurial
autonomy; 6 = entrepreneurial innovativeness; 7 = entrepreneurial proactiveness; 8 = entrepreneurial
risk-taking; 9 = innovative mindset collaboration; 10 = innovative mindset diversity; 11 = innovative
mindset mental strength; 12 = innovative mindset resilience. Values below .90 indicate acceptable
discriminant validity.

With respect to the bootstrapping process, the researcher used the
accelerated bootstrap confidence interval (2.5% - 97.5%) to check the HTMT
values and the bias-corrected bootstrapping procedure. The values should be
significantly different from 1 (Hair et al., 2014; Sarstedt et al., 2019). Table (5)
shows the bootstrap confidence intervals of the constructs. All values are
different from 1. Therefore, discriminant validity was fully achieved.
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Table 5 Bootstrapped HTMT Confidence Intervals for Discriminant Validity

Original Sample Sample Mean 2.5% 97.5%

(Y] M)
BehComp-AffComp .834 .835 772 889
CognComp—AffComp 714 712 595 .809
CognComp-BehComp .653 .652 .549 7142
EntAchiev—-AffComp .683 .682 554 792
EntAchiev—BehComp .563 .563 444 672
EntAchiev—CognComp 495 492 325 .643
EntAutonomy—AffComp 444 443 283 591
EntAutonomy-BehComp 435 435 286 573
EntAutonomy—CognComp 304 302 126 471
EntAutonomy—EntAchiev .561 558 393 704
EntInnov—-AffComp .641 .638 .508 753
EntInnov—BehComp .627 .627 523 720
EntInnov—CognComp 502 498 324 652
EntInnov-EntAchiev 891 .890 824 946
EntInnov-EntAutonomy 613 611 455 744
EntProactive—AffComp .520 517 .343 .667
EntProactive-BehComp 480 479 344 602
EntProactive-CognComp 395 392 216 548
EntProactive-EntAchiev 745 7142 .621 .845
EntProactive-EntAutonomy  .668 .667 523 7198
EntProactive—EntInnov 796 7194 677 .888
EntRisk—-AffComp 445 446 314 568
EntRisk—-BehComp .508 .508 391 .620
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EntRisk—CognComp 354 353 214 488
EntRisk-EntAchiev 734 735 .648 815
EntRisk-EntAutonomy 473 473 323 613
EntRisk—EntInnov 740 741 .657 817
EntRisk—EntProactive .637 .639 524 147
InnovCollab—AffComp .627 .624 487 740
InnovCollab—BehComp 544 .543 430 .650
InnovCollab—CognComp 595 592 448 714
InnovCollab—EntAchiev .690 .687 .529 818
InnovCollab—EntAutonomy 469 467 .309 .609
InnovCollab—EntInnov 701 .697 574 796
InnovCollab—EntProactive .624 .621 460 755
InnovCollab—EntRisk .548 547 418 .665
InnovDiv—-AffComp 469 467 298 .623
InnovDiv-BehComp 378 377 232 521
InnovDiv—CognComp 441 437 276 581
InnovDiv-EntAchiev 718 717 579 .836
InnovDiv-EntAutonomy 491 490 327 .641
InnovDiv—EntInnov 749 748 .639 .842
InnovDiv—EntProactive .680 .679 521 815
InnovDiv—EntRisk .543 .545 400 678
InnovDiv—InnovCollab 137 736 .608 .843
InnovMentStre—AffComp 556 553 400 683
InnovMentStre-BehComp 460 459 325 .585
InnovMentStre-CognComp 466 461 278 618
InnovMentStre—EntAchiev .888 .886 .806 958
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InnovMentStre— .597 .595 448 723
EntAutonomy

InnovMentStre—EntInnov .829 .825 734 .898
InnovMentStre-EntProactive  .828 .826 730 904
InnovMentStre—EntRisk .644 .644 542 742
InnovMentStre-InnovCollab  .767 764 .650 857
InnovMentStre—InnovDiv .691 .690 .563 798
InnovResilience-AffComp .508 .504 .346 .641
InnovResilience-BehComp 467 466 332 587
InnovResilience-CognComp ~ .492 489 .339 .622
InnovResilience—EntAchiev 618 .614 458 750
InnovResilience— 528 526 371 .666
EntAutonomy

InnovResilience—EntInnov 672 .669 535 786
InnovResilience— 718 716 585 832
EntProactive

InnovResilience—EntRisk 591 592 455 720
InnovResilience— .867 .867 785 936
InnovCollab

InnovResilience—InnovDiv .688 .688 553 .801
InnovResilience— 717 714 592 815
InnovMentStre

InnovResilience—InnovPerf 564 567 394 741

Following this, the researcher moved on to the second stage of the
measurement model, which is the higher (second) order model for the Al,
entrepreneurial mindset, and innovative mindset constructs. The researchers
assessed the collinearity and outer weights. Collinearity is checked using VIF
values. As previously stated, there is a debate between scholars about the
collinearity threshold value (less than 10.00). Table (6) shows the VIF values of
the higher-order constructs. All the VIF values are less than 5, which is the
strictest cutoff. Therefore, no collinearity issues exist in this study.
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Table 6 Collinearity Statistics for the Structural Model

VIF
Al affective competence 3.079
Al behavioral competence 2.849
Al cognitive competence 1.742
Entrepreneurial achievement 2.424
Entrepreneurial autonomy 1.485
Entrepreneurial innovativeness 2.862
Entrepreneurial proactiveness 2.045
Entrepreneurial risk-taking 1.931
Innovative mindset collaboration 2.666
Innovative mindset diversity 1.849
Innovative mindset mental strength 2.380
Innovative mindset resilience 2.377

To determine the significance of the outer weights of the model items, the
higher-order model's bootstrapping procedure is the last step in evaluating the
measurement model. Using 5000 samples, the researcher performs the
bootstrapping process. All the outer weights of the higher-order model are
significant. In addition, the researchers checked the outer weights and loading
significance results (Table 7 and Table 8). All the outer loadings of the constructs
are significant. On the basis of these two criteria, we conclude that the quality of
the higher-order measurement model is high.
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Table 7 Outer Weights

Path Original Sample SD t P
Sample (0) Mean (M)

Al affective 407 407 017 23246 <.001
competence «— Al
usage

Al behavioral .386 .388 021 18.203 <.001
competence «— Al
usage

Al cognitive 333 .330 024 13.721 <.001
competence «— Al
usage

Entrepreneurial 262 262 019 13.765 <.001
achievement «

Entrepreneurial

mindset

Entrepreneurial .199 .199 .019 10386 <.001
autonomy <«—

Entrepreneurial

mindset

Entrepreneurial 303 304 018 16.588 <.001
innovativeness «—

Entrepreneurial

mindset

Entrepreneurial 233 233 018 12.703 <.001
proactiveness «—

Entrepreneurial

mindset

Entrepreneurial risk- 227 228 018 12.808 <.001
taking «—

Entrepreneurial

mindset

Innovative mindset 291 292 020 14.577 <.001
collaboration «—
Innovative mindset
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Innovative mindset 216 215 016 13.721 <.001
diversity «—
Innovative mindset

Innovative mindset .249 .249 016 15.765 <.001
mental strength «—
Innovative mindset

Innovative mindset 245 245 015 16.640 <.001
resilience «—
Innovative mindset

Note. Al = artificial intelligence; O = original sample; M = sample mean; SD =
standard deviation.

Table 8 Outer Loadings

Path Original Sample SD t p
Sample (O) Mean (M)

Al affective 926 926 .010  90.430
competence «— Al
usage

A

.001

Al behavioral .908 .909 .009 97.088 <.001
competence «— Al
usage

Al cognitive .821 817 035 23.147 <.001
competence «— Al
usage

Entrepreneurial .854 .853 022 38.803 <.001
achievement «—

Entrepreneurial

mindset

Entrepreneurial .683 .680 .048 14.089 <.001
autonomy <«—

Entrepreneurial

mindset

Entrepreneurial .896 .895 015 61.692 <.001
innovativeness «—
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Entrepreneurial
mindset

Entrepreneurial 814 811 032 25612 <.001
proactiveness «—

Entrepreneurial

mindset

Entrepreneurial 788 789 .021 37.135 <.001
risk-taking «—

Entrepreneurial

mindset

Innovative mindset  .867 .866 018 47.082 <.001
collaboration «—
Innovative mindset

Innovative mindset  .775 773 .037 20.796 <.001
diversity «—
Innovative mindset

Innovative mindset  .851 .848 028 30.263 <.001
mental strength «—
Innovative mindset

Innovative mindset  .840 .838 .025 33.820 <.001
resilience «—
Innovative mindset

Note. Al = artificial intelligence; O = original sample; M = sample mean; SD =
standard deviation.

To summarize, the evaluation of the measurement model revealed that
every construct reasonably satisfied the threshold and benchmark values for all
statistical tests on the basis of prior research. The next step is to assess the
structural model.

Structural Model and Hypothesis Testing

As recommended by Hair et al. (2014), the primary goal of evaluating the
structural model is to test the predicted relationships between the constructs and
the model's predictive power. The researchers looked at the R? values of the
endogenous variables to evaluate the sample model's predictive ability. The R?
value varies from 0 to 1. When R? increases, the explanatory power increases.

The R? thresholds are as follows : R? values of 0.25, 0.50, and 0.75 denote
weak, moderate, and strong impacts, respectively (Hair et al. (2014)). The R?
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value of the entrepreneurial mindset is 0.372, and that of the innovative mindset
is 0.353. Therefore, the R? values in this study are acceptable and indicate a
moderate impact. Table (9) reports the R? values. The structural model is shown
in Figure (3). The structural model explains 37.3% of the variation in
entrepreneurial mindsets and 35.3% of the variation in innovative mindsets.

EntMindAchiev

0854 EntMin...tonomy
el

ﬁ,ass
—0.896—% EntMindInnov
0814
\ -
AlAffComp 0.610 0.788 EntMind..tiveness

v\0.924 EntMind
"~
AlBehComp <-0.906—]| EntMindRisk
—
‘,0.826
AlCo..Comp
AlUsage InnovMindCollab

0.594

0897 InnovMindDiversity
v
0802
—0.837 9 InnovMi...entStres
s
0857,

InnovMi..esilience
InnovMind

Figure 2 Higher-Order Structural Model

Table 9 R’ Values

Construct R? Classification
Entrepreneurial mindset 372 Medium
Innovative mindset 353 Medium

Note. R? = coefficient of determination. The R? values indicate the proportion
of variance explained in each endogenous construct.

Additionally, a further step involves reporting the Q2 value to evaluate the
structural model's predictive ability. To determine the Q2 value, the researcher
blindfolded the participants. Hair et al. (2014) reported that a Q2 value greater
than 0 indicates the path model's predictive relevance.

The Q? value for the entrepreneurial mindset is 0.363, and for the
innovative mindset, it is 0.345. Thus, the Q? values of the entrepreneurial and
innovative mindsets show that predictive relevance was established in this study.
Table (10) presents the Q? values of the endogenous variables. Given that the Q?
values are greater than 0, the study model represents high predictive relevance.
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Table 10 O° Values

Construct Q2
Entrepreneurial mindset 363
Innovative mindset .345

Note. Q* = Stone—Geisser’s predictive relevance value. Values greater than
zero indicate that the model has predictive relevance for the endogenous
constructs.

After assessing the model's predictive potential, the researchers tested the
hypotheses. Bootstrapping procedures must be performed to evaluate the
structural model, and the study hypotheses must be accepted or rejected on the
basis of the reported t values and P values. All hypothesis values are reported in
the following section.

The impact of Al on the entrepreneurial mindset and innovative mindset of
UAE and Canadian university students. The findings of the structural model path
analysis indicate that the relationship between AI and the entrepreneurial
mindset of UAE and Canadian university students is supported: Al usage
positively affects the entrepreneurial mindset (B = 0.610, t value = 11.776, p <
0.05). Moreover, Al usage was significantly positive and positively correlated
with the innovative mindset of UAE and Canadian university students (B=0.594,
t= 10.579, p < 0.05). Therefore, HI: Al usage positively affects the
entrepreneurial mindset of UAE and Canadian university students. and H2: Al
usage positively affects the innovative mindset of UAE and Canadian university
students.

Moreover, the UAE structural model path analysis findings indicate that
the relationship between Al and the entrepreneurial mindset of UAE university
students is supported: Al usage positively affects UAE university students'
entrepreneurial mindset (f =0.374, t value = 5.049, p < 0.05). Moreover, Al
usage was significantly positively correlated with UAE university students'
innovative mindset (B 0.399, t= 5.637, p < 0.05). Accordingly, H3: Al usage
positively affects the innovative mindset of UAE university students. and H5: Al
usage positively affects the innovative mindset of UAE university students.

With respect to the impact of Al on the entrepreneurial and innovative
mindsets of Canadian university students, the results of the Cox structural model
path analysis indicate that the relationship between Al and the entrepreneurial
mindset of Canadian university students is supported: Al usage positively affects
the entrepreneurial mindset of Canadian university students (f =0.751, t value =
13.852, p < 0.05). Moreover, Al usage was significantly positively correlated
with the innovative mindset of Canadian university students (B 0.736, t= 13.583;
p < 0.05). Accordingly, H4: Al usage positively affects the entrepreneurial
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mindset of Canadian university students, and H6.: Al usage positively impacts
the innovative mindset of Canadian university students.

The positive effect of Al usage on the entrepreneurial and innovative
mindset of UAE and Canadian university students should be considered. The
beta coefficient of Al usage on entrepreneurial mindset for the UAE is 0.374
(P<0.05), and that for Canada is 0.751 (P<0.05). The beta coefficient of Al usage
on innovation mindset for the UAE is 0.399 (P<0.05), and for Canada, it is 0.736
(P<0.05). Therefore, we reject the following hypotheses: H7: The positive effect
of Al usage on the innovative mindset of university students is stronger in the
UAE than in Canada, and HS8: The positive effect of Al usage on the
entrepreneurial mindset of university students is stronger in the UAE than in
Canada. To conclude, the effect of Al usage on entrepreneurial and innovative
mindsets is stronger among Canadian university students than among UAE
university students. Table (11) shows the path coefficient, t statistics, and p
values, and Table (12) summarizes the overall research hypotheses.

Table 11 Structural Model Hypothesis Testing

Path B SD t p Result

Al usage — .610 .052 11.776 < Supported
Entrepreneurial .001

mindset, overall

sample

Al usage — .594 .056 10.579 < Supported
Innovative .001

mindset, overall

sample

Al usage — 374 .074 5.049 < Supported
Entrepreneurial .001

mindset, UAE

sample

Al usage — .399 .071 5.637 < Supported
Innovative .001

mindset, UAE

sample

Al usage — 751 .054 13.852 < Supported
Entrepreneurial .001

mindset, Canadian

sample
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Al usage — 736 .054 13.583 <

Supported

Innovative .001

mindset, Canadian
sample

Note. Al = artificial intelligence; B = standardized beta coefficient; SD = standard

deviation. All paths were statistically significant at p <.001.

Table 12 Hypothesis Testing Summary

Hypothesis Result
H1: Al usage positively impacts the entrepreneurial mindset of ~ Supported
UAE and Canadian university students.

H2: AI usage positively impacts the innovative mindset of Supported
UAE and Canadian university students.

H3: Al usage positively impacts the entrepreneurial mindset of ~ Supported
UAE university students.

H4: Al usage positively impacts the entrepreneurial mindset of ~ Supported
Canadian university students.

H5: Al usage positively impacts the innovative mindset of Supported
UAE university students.

Hé6: Al usage positively impacts the innovative mindset of Supported
Canadian university students.

H7: The positive effect of Al usage on the innovative mindset Not

of university students is stronger in the UAE than in Canada. supported
HS8: The positive effect of Al usage on the entrepreneurial Not
mindset of university students is stronger in the UAE than in  supported

Canada.

DISCUSSION

Al Usage and Innovative Mindset

Building on the growing body of literature that highlights the critical role
of artificial intelligence (Al) in advancing inclusive and sustainable international
education, this study contributes by providing empirical evidence on the
cognitive impact of Al on university students. While prior studies, such as Duke
(2026), Ayesha et al. (2026) and Vasandani et al. (2026), emphasize the
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importance of employability skills and the integration of Al into education to
enhance critical thinking, creativity, and engagement with sustainability, our
findings extend this understanding by demonstrating that Al positively and
significantly influences students’ entrepreneurial and innovative mindsets. This
contribution bridges the gap between conceptual discussions of Al in education
and measurable student outcomes, showing how Al-driven learning
environments can foster the cognitive capabilities necessary for innovative and
sustainability-oriented students.

The research findings clearly reveal that incorporating Al into the
classroom strongly affects students' innovative mindsets by encouraging their
creativity and improving their problem-solving ability. Al technologies make
more dynamic and interactive learning experiences possible, especially in
educational frameworks, which help replace traditional learning paradigms.
According to the findings of Sari and Purwanta, integrating Al into STEM-based
creative learning improves student performance and helps teachers develop
successful teaching methods (Sari & Purwanta, 2021).

Furthermore, Zhou (2024) previously investigated students' experiences
with Al tools in higher education. The researcher highlighted the role of Al in
encouraging an innovative mindset. According to Zhou (2024), the study
indicates that students view Al as a useful tool that improves their educational
experiences and fosters creativity. Moreover, Marrone et al. (2022) confirmed
this, emphasizing that the integration of Al into education facilitates the
development of students' creativity, which is a critical skill needed in the 21st
century (Marrone et al., 2022). Additionally, the impact of Al on students'
innovative mindsets is evident in the context of science, technology, engineering,
arts, and mathematics (STEAM) education. This pedagogical approach
emphasizes the importance of creativity in scientific and technological fields,
promoting an interdisciplinary understanding that is crucial for innovation (Shen
et al., 2021). The incorporation of Al into STEAM education allows for a more
dynamic learning environment in which students can experiment and innovate
across disciplines. This cross-pollination of ideas is essential for developing a
robust innovative mindset, as it encourages students to draw connections
between seemingly disparate fields of knowledge.

Nonetheless, there is a complicated link between students' innovative
mindsets and the use of Al. Although Al can potentially increase creativity and
innovation, it also raises questions about dependency and the possibility of less
independent thought. Accordingly, the current study partially disagrees with
Yang's (2024) study. Yang discusses how generative Al can help with
personalized learning, but she also flags a warning that if not used appropriately,
it may limit students' capacity for autonomous and creative thought (Yang,
2024). Because of this duality, Al must be integrated into the classroom to
balance students' use of Al tools with their own development of critical thinking
and problem-solving abilities.

In conclusion, incorporating Al in the classroom significantly promotes
students' innovative mindsets. Nevertheless, educators must be aware of the
possible negative effects of relying too much on Al tools, even if they foster
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innovative thinking and problem-solving skills. The next generation of creative
thinkers must be fostered through a balanced strategy that promotes autonomous
thought in addition to Al support.

Al Usage and Entrepreneurial Mindset

With respect to the impact of Al on the entrepreneurial mindset of
university students, it is evident that students' entrepreneurial mindset is
significantly impacted by the introduction of Al into the classroom. As Al
technologies advance, they improve operational effectiveness and change how
entrepreneurs think strategically and innovate. Giuggioli & Pellegrini (2023)
note that Al has the potential to drastically change the tactics used by business
owners; thus, students should carefully consider when and how to use Al in their
projects (Giuggioli & Pellegrini, 2023). Because of the revolutionary potential
of Al, students' perspectives on entrepreneurship must change from conventional
approaches to more creative, Al-driven approaches. Moreover, studies
conducted by Manafe et al. (2023) highlighted that students who have an
entrepreneurial mindset are better prepared to launch and grow their businesses.
This mindset can be developed through focused educational interventions rather
than just being an innate characteristic. Additionally, Burnette et al. (2019) show
how students' entrepreneurial self-efficacy can be greatly increased through
structured exposure to entrepreneurial concepts, leading to the development of a
more resilient entrepreneurial mindset (Burnette et al. (2019). These results
highlight how crucial it is to incorporate Al into entrepreneurship education since
these tools can give students access to real-time data and insights, improving
their ability to make decisions and stimulate creative thinking. Moreover, the
study results are consistent with those of Rodriguez and Lieber, who claim that
educational interventions can result in notable enhancements in aspects of an
entrepreneurial mindset, such as problem-solving and critical thinking
(Rodriguez & Lieber, 2020).

On a separate note, the influence of Al on entrepreneurial orientation is also
noticeable in family businesses, where its implementation can increase
competitiveness and innovation. Upadhyay et al. (2022) emphasize the
significance of cultivating an entrepreneurial mindset that welcomes
technological advancements by delving deeper into the ways in which digital
entrepreneurship and entrepreneurial orientation impact family businesses'
intentions to implement Al (Upadhyay et al., 2022). This emphasizes how Al
training must be incorporated into educational programs to prepare students for
the realities of contemporary entrepreneurship. In conclusion, this study
investigates the research question, and the results confirm the impact of Al usage
on university students'’ EM and IM. Students' entrepreneurial mindset is
significantly impacted when Al is used in entrepreneurship education. Al
technology integration allows educational institutions to improve students'
creativity, adaptability, and entrepreneurial self-efficacy. As a result, students
are better equipped to handle the difficulties of contemporary entrepreneurship
and use Al as a tool for innovation and value generation. Accordingly, to meet
the demands of the digital age, educators must embrace Al and foster an
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entrepreneurial mindset as the landscape of entrepreneurship continues to
change.

Implications

The practical implications of this study include encouraging policymakers
and educational institutions to consider several suggestions:

1. Al education can be improved by including hands-on training and Al
courses in university curricula to provide students with fundamental knowledge
and abilities in Al. Universities must incorporate Al-focused curricula to give
students the technical know-how and abilities they need to succeed in Al-related
fields. Providing practical training opportunities, such as projects, simulations,
and internships, can help close the knowledge gap between theory and practice.
These courses can concentrate on various artificial intelligence subfields that are
becoming increasingly important across industries, such as robotics, machine
learning, and natural language processing. Impact: By preparing students to use
Al in entrepreneurial contexts, this approach improves their ability to recognize
and seize Al-driven business opportunities. It also encourages creative thinking
by introducing students to cutting-edge technology.

2. The access to Al resources should be promoted by increasing the
financing for workshops, labs, and industry partnerships to provide students with
practical experience. Gaining real-world Al experience is essential for
cultivating technical know-how and an entrepreneurial mindset. Securing funds
for Al labs, workshops, and partnerships with business executives should be a
top priority for educational institutions to provide students with practical
experience with Al tools and real-world applications. Access to resources should
increase students' capacity to innovate in business endeavors by encouraging
them to access cutting-edge Al resources, which can help them better understand
the opportunities and practical challenges that Al poses. Such experience is
crucial for preparing students to drive technological innovation by integrating Al
into their own startups or businesses.

3. Public—private partnerships should be promoted to assist Al-driven
entrepreneurial endeavors and promote cooperation between academic
institutions, tech firms, and governmental organizations. The advancement of Al
education and entrepreneurial endeavors depends on industry, government, and
academic cooperation. Public—private partnerships have the potential to offer
students the necessary financial support as well as real-world challenges to
enable them to apply their knowledge in creative and useful ways. These
collaborations may make creating Al-focused startup programs, accelerators,
and incubators that provide resources and mentorship easier. Additionally,
government assistance can lower entry barriers to entrepreneurship for students
in Al-driven fields.

4. Finally, policymakers and educational institutions must address Al-
relevant ethical and societal concerns to increase confidence in Al technologies,
raise awareness of the ethical issues surrounding Al, and address concerns about
data privacy and job displacement. Examining the ethical and societal
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ramifications of Al is essential as it becomes more widely used. The public needs
to be made aware of issues such as algorithmic bias, data privacy, and job
displacement by policymakers and educational institutions. One way to address
this would be to incorporate ethics as a fundamental element in Al courses and
offer discussion platforms for pertinent subjects.

Limitations and Future Research

There is no research with limitations. Research limitations represent future
research opportunities. One of the limitations of this study is the limited variety
of the sample. The sample included university students in the UAE and Canada.
Despite the high generalizability of the study outcomes, it is recommended that
scholars conduct future research to assess the same relationships in different
GCC and MENA region contexts as well as in U.S. and European contexts.
Another limitation is that the study was cross-sectional, and the data were
collected from university students once. Accordingly, future scholars need to
conduct longitudinal studies to evaluate the long-term effects of Al on the
innovative and entrepreneurial mindsets of university students and its effects on
their careers. Furthermore, more studies are needed to monitor how students'
perspectives change over time and how they interact with Al. Moreover, future
studies need to investigate methods to address regional differences in Al
adoption and accessibility. In addition, the current study did not focus on the
regulatory aspect of Al adoption and usage; future research needs to assess the
impact of ethical considerations of Al usage.

More investigations into the long-term effects of Al on students' innovative
and entrepreneurial mindsets are needed. Longitudinal research is an important
source of information about the effects of Al training on career paths and
entrepreneurial success. These studies monitor how students' perspectives
change over time and how they interact with Al. Impact: By enhancing Al
training programs and curricula, academic institutions can promote long-term
entrepreneurial success. They would also offer a foundation for comprehending
the ways in which Al education affects employment and economic expansion.
For instance, universities could interview former students who finished Al-
related courses again to determine how these courses affected their business
endeavors and career choices.

Conclusion

More investigations into the long-term effects of Al on students' innovative
and entrepreneurial mindsets are needed. Longitudinal research is an important
source of information about the effects of Al training on career paths and
entrepreneurial success. These studies monitor how students' perspectives
change over time and how they interact with Al. Impact: By enhancing Al
training programs and curricula, academic institutions can promote long-term
entrepreneurial success. They would also offer a foundation for comprehending
the ways in which Al education affects employment and economic expansion.

150



Journal of International Students 16(17)

For instance, universities could interview former students who finished Al-
related courses again to determine how these courses affected their business
endeavors and career choices. The findings of the current study proved that
students with more access to Al resources, such as workshops, educational
initiatives, and industry collaborations, are more likely to have higher levels of
entrepreneurial and innovative mindsets and, accordingly, are more ready for
future job market needs. This study offers insights into the different effects of Al
on students' innovative and entrepreneurial mindsets in the UAE and Canada,
two areas with different approaches to adopting and integrating Al. The impact
on entrepreneurial activities will probably mirror a growing trend of Al-based
ventures in Canada and the UAE as Al becomes a more powerful force in
education. These results should provide insight into how Al might completely
change the entrepreneurial scene, especially by enticing young people to start
tech-focused companies.

This study is among the first comparative studies carried out in Canada and
the MENA area; this research aims to investigate how Al affects university
students' innovative and entrepreneurial mindsets and has wider consequences
for their preparedness for the workforce. In summary, Al greatly impacts how
the innovative and entrepreneurial mindsets of students develop. Although the
scope and type of its effects vary depending on local contexts and resources, Al
has the potential to significantly change both education and entrepreneurship.
This study highlights the transformative potential of Al and its capacity to
produce a new breed of tech-savvy entrepreneurs in the UAE and Canada.
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Appendix A

Cross-Loadings of Measurement Items Across Latent Constructs

Item Aff Beh Cogn Ent Ent Ent Ent Ent Innov Innov Innov Innov

Comp Comp Comp Achiev Autonomy Innov Proactive Risk Collab Div MentStre Resilience

AffCompl 0.766 0.604 0.535 0.401 0.243 0.423 0.354 0.329 0.431 0.244 0.327 0.344
AffComp2 0.802 0.486 0.433 0.528 0.308 0.466 0.327 0.319 0.465 0.365 0.454 0.398
AffComp6 0.825 0.680 0.519 0.484 0.364 0.540 0.370 0.384 0.459 0.368 0.427 0.374
AffComp7 0.798 0.609 0.392 0.402 0.228 0.370 0.296 0.253 0.307 0.295 0.258 0.243
AffComp9 0.764 0.586 0.559 0.428 0.281 0.415 0.368 0.239 0.458 0.327 0.419 0.363
BehCompl 0.501 0.791 0.407 0.348 0.273 0.416 0.272 0.348 0.357 0.273 0.287 0.296
BehComp10 0.707 0.784 0.495 0.480 0.288 0.523 0.357 0.388 0.478 0.318 0.359 0.384
BehCompl1 0.652 0.727 0.552 0.337 0.287 0.461 0.378 0.272 0.354 0.283 0.349 0.327
BehComp3 0.550 0.796 0.487 0.353 0.298 0.410 0.290 0.354 0.365 0.293 0.287 0.354
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BehComp4 0.687 0.852 0.501 0.444 0.289 0.483 0.296 0.441 0.400 0.284 0.314 0.291
BehComp5 0.632 0.842 0.573 0.412 0.282 0.485 0.349 0.317 0.433 0.249 0.384 0.351
BehComp6 0.592 0.870 0.532 0.438 0.328 0.556 0.358 0.429 0.447 0.318 0.430 0.383
BehComp7 0.449 0.749 0.304 0.327 0.338 0.394 0.377 0.303 0.300 0.223 0.246 0.260
BehComp8 0.625 0.838 0.474 0.368 0.301 0.487 0.365 0.427 0.411 0.250 0.346 0.344
BehComp9 0.650 0.851 0.480 0.464 0.319 0.466 0.382 0.455 0.409 0.283 0.355 0.348
CognComp2 0.602 0.609 0.905 0.375 0.240 0.434 0.308 0.297 0.467 0.363 0.358 0.415

il
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CognComp3 0.533 0.509 0.895 0.362 0.228 0.364 0.302 0.274 0.446 0.331 0.375 0.344
CognComp4 0.514 0.466 0.870 0.377 0.197 0.379 0.264 0.256 0.466 0.339 0.344 0.394
EntAchiev2 0.475 0.403 0.272 0.811 0.401 0.532 0.415 0.442 0.418 0.479 0.530 0.354
EntAchiev3 0.531 0.425 0.416 0.885 0.384 0.686 0.565 0.486 0.546 0.535 0.708 0.494
EntAchiev4 0.446 0.428 0.366 0.847 0.341 0.696 0.542 0.633 0.496 0.482 0.640 0.453

il
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EntAutonomyl 0.283 0.310 0.180 0.294 0.782 0.402 0.441 0.249 0.236 0.346 0.338 0.294
EntAutonomy2 0.310 0.295 0.211 0.412 0.861 0.445 0.470 0.324 0.317 0.334 0.456 0.367
EntAutonomy3 0.316 0.314 0.229 0.390 0.842 0.406 0.394 0.386 0.383 0.318 0.410 0.397
EntInnovl 0.456 0.456 0.383 0.656 0.408 0.817 0.495 0.583 0.559 0.502 0.659 0.541
EntInnov2 0.353 0.428 0.306 0.550 0.375 0.785 0.478 0.518 0.457 0.517 0.562 0.468

iv
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EntInnov3 0.530 0.537 0.432 0.581 0.412 0.824 0.571 0.521 0.633 0.571 0.545 0.595
EntInnov4 0.402 0.345 0.358 0.439 0.338 0.705 0.447 0.390 0.473 0.536 0.496 0.429
EntInnovS 0.486 0.522 0.311 0.670 0.398 0.803 0.586 0.509 0.392 0.456 0.592 0.337
EntInnové 0.414 0.410 0.276 0.633 0.440 0.773 0.575 0.518 0.335 0.466 0.532 0.359
EntProactivel 0.411 0.408 0.215 0.505 0.428 0.613 0.867 0.469 0.428 0.463 0.532 0.482
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EntProactive2 0.312 0.289 0.274 0.485 0.413 0.521 0.840 0.429 0.404 0.464 0.562 0.466
EntProactive3 0.367 0.356 0.344 0.524 0.481 0.556 0.821 0.441 0.451 0.485 0.638 0.535
EntRisk1 0.300 0.400 0.224 0.539 0.400 0.604 0.494 0.883 0.408 0.415 0.505 0.394
EntRisk2 0.365 0.405 0.290 0.587 0.325 0.584 0.520 0.893 0.369 0.448 0.516 0.430
EntRisk3 0.375 0.435 0.311 0.510 0.317 0.546 0.413 0.899 0.471 0.376 0.470 0.517

vi
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InnovCollabl 0.399 0.315 0.425 0.468 0.342 0.485 0.437 0.340 0.843 0.486 0.585 0.631
InnovCollab2 0.498 0.474 0.481 0.511 0.285 0.498 0.412 0.372 0.856 0.564 0.514 0.614
InnovCollab3 0.399 0.410 0.308 0.382 0.296 0.460 0.459 0.444 0.759 0.526 0.477 0.570
InnovCollab4 0.482 0.411 0.469 0.524 0.332 0.567 0.389 0.399 0.841 0.510 0.579 0.616
InnovDivl 0.338 0.272 0.312 0.405 0.297 0.473 0.511 0.323 0.510 0.787 0.411 0.509

vii
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InnovDiv2 0.289 0.274 0.263 0.511 0.288 0.526 0.450 0.429 0.448 0.797 0.508 0.473
InnovDiv3 0.293 0.224 0.263 0.527 0.319 0.511 0.414 0.381 0.470 0.835 0.489 0.398
InnovDiv4 0.400 0.338 0.403 0.503 0.395 0.598 0.456 0.394 0.615 0.866 0.526 0.543
InnovMentStrel 0.412 0.295 0.347 0.620 0.332 0.518 0.518 0.404 0.484 0.454 0.798 0.440
InnovMentStre2 0.404 0.301 0.319 0.579 0.376 0.609 0.544 0.402 0.542 0.511 0.849 0.499

viii
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InnovMentStre3 0.409 0.380 0.283 0.616 0.412 0.604 0.612 0.517 0.535 0.436 0.813 0.537
InnovMentStre4 0.347 0.305 0.285 0.565 0.395 0.522 0.536 0.415 0.496 0.429 0.772 0.456
InnovMentStreS 0.362 0.382 0.371 0.575 0.423 0.614 0.521 0.482 0.546 0.515 0.759 0.507
InnovResiliencel 0.300 0.309 0.322 0.319 0.313 0.371 0418 0.381 0.580 0.430 0.406 0.833
InnovResilience2 0.419 0.347 0.425 0.446 0.352 0.503 0.494 0.400 0.618 0.563 0.498 0.866

X
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InnovResilience3

0.308

0.370

0.222

0.413

0.336

0.482

0.502

0.443

0.485

0.401

0.487

0.715

InnovResilience4

0.402

0.342

0.412

0.495

0.396

0.546

0.518

0.442

0.708

0.524

0.604

0.862
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Appendix B

Fornell-Larcker Criterion for Discriminant Validity

Construct 1 2 3 4 5 6 7 8 9 10 11 12

1. AffComp 0.791

2. BehComp 0.749 0.812

3. CognComp 0.619 0.595 0.890

4. EntAchiev 0.572 0493 0.417 0.848

5. EntAutonomy  0.366 0.370 0.250 0.442 0.829

6. EntInnov 0.567 0.580 0.442 0.753 0.504 0.785

7. EntProactive 0436 0422 0328 0.600 0.524 0.672 0.843

8. EntRisk 0.390 0464 0310 0.611 0387 0.647 0.531 0.892

9. InnovCollab 0.543 0491 0.516 0.576 0.378 0.610 0.509 0.468 0.826

X1
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10. InnovDiv 0.409 0.343 0387 0.589 0.401 0.645 0.558 0.462 0.632 0.822

11. InnovMentStre 0.486 0.417 0.403 0.741 0.485 0.719 0.684 0.557 0.652 0.588 0.799

12. InnovResilience 0.442 0.414 0432 0.514 0.426 0.583 0.587 0.504 0.735 0.592 0.611 0.821

Xii



