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Abstract: Entrepreneurial intentions, considered to be the best predictor of entrepreneurial
behaviour, have attracted extensive attention among academics, practitioners, and
policymakers. This study examines the mediating role of the theory of planned behaviour
between university students’ proactive personality, entrepreneurship education, entrepreneurial
opportunities, and entrepreneurial intentions. The results of this study showed that both
attitudes toward entrepreneurship and perceived behavioural control mediated these
relationships, except that perceived behavioural control did not mediate the effect of
entrepreneurship education on entrepreneurial intentions, and subject norm did not mediate any
relationship. Lastly, this study guides universities, policymakers and practitioners to fully focus
on developing attitude entreprencurship and perceived behaviour control through education
and training among graduates and employees. Suppose there is a presence of good
entrepreneurial opportunities. In that case, they will form stronger intentions to start new
businesses and expand their businesses to drive socio-economic growth, innovation and job
creation among graduates.

Keywords: theory of planned behaviour; proactive personality; entrepreneurship education;
entrepreneurial opportunities; entrepreneurial intentions

1. Introduction

As the number of jobs is dwindling and unemployed graduates are increasing by
the day, more efforts are geared toward entrepreneurship as well as small and medium-
sized enterprises (SMEs) to drive economic development and urgently address the
issue of unemployment among the youth (Balder et al., 2020; Sanyang and Huang,
2010). Indeed, entrepreneurship has emerged as the economic engine and social
development worldwide, where entrepreneurial activities breed innovation, inject
competitive pressures and develop domestic economic development in terms of Gross
Domestic Product throughout the world (Lopes et al., 2023; Montafiés-Del-Rio and
Medina-Garrido 2020; Teixeira et al., 2017). As developing countries transition from
an industrial society to an innovation-driven economy, it becomes clear that they need
an army of well-informed and highly-skilled educated graduate entrepreneurs to
handle seemingly insurmountable complex, technical challenges of entrepreneurship
effectively.

Meanwhile, developing countries have heavily leveraged foreign direct
investments for economic growth and sustainability (Fagbemi and Osinubi, 2020;
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Srivastava et al., 2023). However, the United Nations Conference on Trade and
Development (UNCTAD) (2021) asserted that although global investment is set to
recover some lost ground, uncertainty on foreign direct investment flow remains,
stressing that foreign direct investment flows plunged globally by 35% in 2020 and
unfavourable environment condition on entrepreneurial ventures due to the COVID-
19 pandemic crisis (Krishnan et al., 2022). More specifically, the Economic and Social
Commission for Asia and the Pacific (ESCAP) (2020) acknowledged that the Asia-
Pacific region had suffered a decline in foreign direct investment inflows from 45 per
cent to 35 per cent and that these trends will likely continue throughout 2021. The
ongoing upheaval of Global Trade Wars between the USA and China and Russia -
Ukraine Wars are causing worldwide disruptions to trade and investment, affecting
global automakers, hoteliers, and food and fuel consumers (Lopes et al., 2023; Ruta,
2022; Welsh et al., 2021). This adverse environment has lessened self-employment
intentions among students (Hermadex-Sanchez et al., 2020).

1.1. Government role

Due to the undulating nature of the world economies, the government has
urgently placed entrepreneurship and innovation as a national priority to increase
youth interest in entrepreneurship. This is to stimulate business opportunities in a
variety of different industries so that more graduate entrepreneurs who have
entrepreneurial intentions to join entrepreneurship can start their businesses (Bazkiaei
etal., 2021; Ni et al., 2012; Stel et al., 2005; Vial, 2017).

Despite massive investment in entrepreneurship development initiatives,
Malaysia, as a developing country, still ranks 58th on the Global Entrepreneurship
Development Index (Acs et al., 2018; Ramos-Rodriguez et al., 2015). There is a
disconnect between entrepreneurial entry and success in managing scalable start-ups
and SMEs. In other words, the disparity in the rates of graduate entrepreneurs remains
wide. Hence, policymakers continue to conduct in-depth research and scout for a fresh
breed of graduates with good attitudes toward entrepreneurship, perceived behavioural
control, and entrepreneurial intentions to become entrepreneurs.

1.2. Entrepreneurship and graduate entrepreneurship

Vamvaka et al. (2020) stressed that the basic argument underlying intention-
based models is that entrepreneurship is a planned, volitionally controlled behaviour
in which individuals (graduates and budding entrepreneurs) develop entrepreneurial
intentions over time before initiating actions to create, sustain, and transform
organisations. Indeed, graduate entrepreneurs play an important role in understanding
and solving technical problems in high-tech products and services. In fact, graduate
entrepreneurship is a way to solve the issue of graduate unemployment and poverty
eradication. Therefore, strong entrepreneurial intentions are necessary to promote
entrepreneurship and venture creation (Martin-Navarro et al., 2023; Yoopetch, 2021).

The extant literature reviewed that there is a paucity of attention paid to the
mediating roles of attitude toward entrepreneurship, subject norm and perceived
behavioural control on the relationships between the three core independent variables
and entrepreneurial intentions among students. Although the interpretation and
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conceptualisation of entrepreneurial intentions are well developed, the mediating role
of the attitude toward entrepreneurship, subjective norm, and perceived behavioural
control is relatively unknown and under-theorised (Memon et al., 2018; Shoaib et al.,
2021; Srivastava et al., 2023). Furthermore, literature on the mediation effect and key
antecedents of entrepreneurial intentions remain inconclusive and fragmented in the
diverse fields of economics, entrepreneurship, and psychology (Ferreira et al., 2012;
Ramos-Rodriguez et al., 2015).

1.3. The objectives

Hence, this study aims to investigate the mediating role of attitude toward
entrepreneurship, subjective norm and perceived behavioural control on the effects of
proactive personality, entrepreneurship education, and entrepreneurial opportunities
on entrepreneurial intentions among university students. The rationale for choosing
these three variables is based on the extant literature that highlighted their significant
roles in forming strong entrepreneurial intentions (Chandler and Jansen, 1992; Crant,
1996; Karimi et al., 2016; Ng et al., 2021).

2. Literature review

2.1. Theory of planned behaviour

The theory of planned behaviour (TPB) is an extension of the theory of reasoned
action (Sampene et al., 2023; Staats, 2004; Tatarko and Schmidt, 2016). The theory of
planned behaviour consisting of attitude toward entrepreneurship, subjective norm and
perceived behavioural control is widely used to explain and predict entrepreneurial
intentions to engage in entrepreneurial behaviour (Krueger, 2009; Lopes et al., 2023).
Although there are some controversies about its contributions, the theory of planned
behaviour remains the most widely established predictor theory of entrepreneurial
activities (Srivastava et al., 2023; Tornikoski and Maalaoui, 2019).

2.2. Attitude toward entrepreneurship

Attitude is a psychological parameter built on one’s experiences. It is arguably a
socially constructed phenomenon in universities (Fayolle and Lifian, 2014). Attitude
toward entrepreneurship refers to the degree to which an individual has a favourable
or unfavourable appraisal of entrepreneurial behaviour under scrutiny (Rippa et al.,
2020). In entrepreneurship, if an individual has a positive attitude toward
entrepreneurship and self-employment, then the individual has a stronger desire to
become an entrepreneur (Lifidn and Chen, 2009). Undeniably, attitude toward
entrepreneurship is one of the important factors shaping a person’s desire to start an
entrepreneurial career to own a business (Kautonen et al., 2015; Souitaris et al., 2007).

2.3. Subjective norm

Subjective norm refers to the belief and perception about whether peers and
people important to individuals approve or disapprove of engaging in entrepreneurial
activity (Martin-Navarro et al., 2023; Utami, 2017). Generally, people can exercise
social pressure to influence individuals who care what others think of them and their
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motivation to comply with the opinions of others, even if they are not inclined toward
the intention and its behavioural consequences (Hardin-Fanning and Ricks, 2017). It
can be divided into descriptive and injunctive norms, which have an independent
predictive function on individual behaviour intention (Xu et al., 2022). Subjective
norm plays a relatively more important role in forming entrepreneurial intentions for
individuals who are highly concerned with others’ approval than for individuals who
are not particularly concerned with social approval (Latimer and Ginis, 2005).
However, Walker et al. (2013) asserted that subjective norms had a limited
relationship with intentions.

2.4. Perceived behavioural control

Perceived behavioural control refers to the perception of the ease or difficulty of
enacting a behaviour. It is similar to self-efficacy or individual confidence (Barlett
2019). Trafimow et al. (2002) asserted that Ajzen’s concept of perceived behavioural
control is an amalgamation of two variables, a) perceived control and b) perceived
difficulty. Yzer (2012) asserted that perceived behavioural control is a function of
individuals’ beliefs about the presence or absence of requisite resources and
opportunities. Perceived behavioural control reflects beliefs about self-efficacy to
become an entrepreneur and individuals who can overcome setbacks in implementing
their entrepreneurial intentions (Ajzen, 2002; Srivastava et al., 2023). It is important
to note that most studies have used perceived behavioural control and self-efficacy
interchangeably as predictors of entrepreneurial intentions as both of them reflect the
personal judgment of an individual about their ability to perform a behaviour
(Manstead, 2012; Parkinson et al., 2017).

2.5. Proactive personality

Proactive personality refers to the eminent trait of proactively taking action to
control personal and situational factors and achieve goals. It is a unique dispositional
characteristic defined as an entrepreneurial behavioural tendency toward taking
personal initiatives in creating a favourable environment (Awang et al., 2016; Bateman
and Crant, 1993; Lopes et al., 2023). Paul and Shrivastava (2016) asserted that
proactive personality could be used as a predictive variable to predict entrepreneurial
intentions, stressing that people who have never been entrepreneurs, with proactive
behaviour have better prospects of success as entrepreneurs (Altinay et al., 2019;
Martin-Navarro et al., 2023). A proactive personality is widely seen as the crucial
antecedent of entrepreneurial intentions because it is an active attempt made by people
to effect changes in entrepreneurial dynamics and the external environment (Hu et al.,
2018; Martin-Navarro et al., 2023). The dynamic nature of the business environment
calls for graduates with a proactive personality to seize entrepreneurial opportunities
and work toward building entrepreneurial intentions by developing and launching
technology-based start-ups (Hmieleski and Corbett, 2006).

2.6. Entrepreneurship education

Since the early 1980s, entrepreneurship has become one of the most popular and
active fields of research within the more general field of business administration or
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management (Ramos-Rodriguez et al., 2015). Entrepreneurship education refers to a
collection of formalised teachings and training in theory and practices that educate
students interested in participating in socio-economic development through
entrepreneurial initiatives (Adelaja, 2021; Awang et al., 2016; Nguyen et al., 2019;
Rippa et al., 2020; UNESCO, 2021). Entrepreneurship education enhances awareness
and mindsets of the importance of entrepreneurship in job creation (Arshad et al.,
2018; Ayodele et al., 2021; Martin-Navarro et al., 2023). Indeed, universities focus on
final-year undergraduates and goad them to take up entrepreneurship as a career choice
and become job creators rather than job seekers (Bazan et al., 2019; Chandler and
Jansen, 1992; Sidratulmunthah et al., 2018). Entrepreneurship education plays a
crucial role in shaping entrepreneurial mindsets (Arshad et al., 2018; Liao et al., 2022;
Maheshwari et al., 2023; Sampene et al., 2023). In this context, it is further argued that
entrepreneurship can be taught and trained to enhance the capacity to generate
entrepreneurial skills valuable to modern enterprises (Karimi et al., 2016; Silveyra et
al., 2020).

2.7. Entrepreneurial opportunities

Entrepreneurial opportunities refer to situations where the process of
entrepreneurial opportunity recognition has been viewed as a black box (Wang et al.,
2013). Thus, entrepreneurial opportunities offer a business situation where
entrepreneurs build a thriving business and scale it to generate more profits and market
share (GEDI, 2021). Graduate entrepreneurs, who exhibit both general and specific
competencies in accessing knowledge from a range of sources, are more capable of
identifying and recognising entrepreneurial opportunities (Chandler and Jansen, 1992;
Karimi et al., 2016). Graduate entrepreneurs can more promptly respond to external
factors and a perceived market opportunity from intriguing market niches and
emerging economic conditions (Ramos-Rodriguez et al., 2015).

2.7.1. Proactive personality, attitude toward entrepreneurship, and
entrepreneurial intentions

Consistent with the personality theory of entrepreneurship, a proactive
personality is positively and significantly related to entrepreneurial intentions
(Bateman and Crant, 1993; Delle and Amadu, 2015; Ng et al., 2021). Kumar and
Shukla (2019) and Munir et al. (2019) found that in cross-country studies, attitude
toward entrepreneurship mediated the effect of proactive personality on
entrepreneurial intentions based on the sample data from China rather than Pakistan.
Attitude toward entrepreneurship mediates the effects of a proactive personality on
entrepreneurial intentions (Lestari et al., 2021). In another study, Bazkiaei et al. (2020)
found that attitude toward entrepreneurship mediates the relationship between big-five
personality traits and entrepreneurial intentions. Karimi et al. (2017) asserted that all
three personality factors (need for achievement, risk-taking, and locus of control) are
directly related to entrepreneurial intentions via attitude toward entreprencurship.
Ahmed et al. (2021) asserted that attitude toward entrepreneurship mediates the effect
of personality traits (innovativeness, need for autonomy, locus of control, the
propensity to take a risk, and stress tolerance) on entrepreneurial intentions (Altinay
et al., 2019). However, Awang et al. (2016) and Yasa et al. (2018) also hypothesised
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the mediation effect. However, they found that attitude toward entrepreneurship did
not mediate the effect of proactive personality (innovativeness, need for autonomy,
locus of control, the propensity to take a risk, and stress tolerance) on entreprencurial
intentions. Hence, it is hypothesised:

H1: Attitude toward entrepreneurship mediates the effect of a proactive
personality on entrepreneurial intentions.

2.7.2. Entrepreneurship education, attitude toward entrepreneurship, and
entrepreneurial intentions

Entrepreneurship education, whether theoretically or practically oriented, can act
as an exogenous variable influencing attitude toward entrepreneurship, leading to
entrepreneurial intentions (Balder et al., 2020; Sampene et al., 2023). There is a
voluminous amount of literature on this mediated relationship (Kumilachew Aga and
Singh, 2022). Bazkiaei et al. (2021), Mahendra et al. (2017), Moreno and Wach
(2014), and Soria-Barreto et al. (2017) stressed there is a positive relationship between
entrepreneurship education and entrepreneurial intentions through attitude toward
entrepreneurship. In another study, Prianto (2017) and Nguyen et al. (2019) also
conceptualised a model which depicts a relationship between entrepreneurship
education and entrepreneurial intentions through attitude toward entrepreneurship.
Mamun et al. (2017) and Yousaf et al. (2020) asserted that attitude toward
entrepreneurship mediates the effect of entrepreneurship education service quality on
entrepreneurial intentions among university students in Malaysia. Bazkiaei et al.
(2020) found that attitude toward entrepreneurship mediates entrepreneurship
education’s relationship with entrepreneurial intentions. However, in contrast to the
previous findings. Yasa et al. (2018) found that attitude toward entrepreneurship did
not mediate the effect of entrepreneurship education on entrepreneurial intentions, but
rather, attitude toward entrepreneurship mediated the effect of psychological
characteristics on entrepreneurial intentions. Hence, it is hypothesised:

H2: Attitude toward entrepreneurship mediates the effect of entrepreneurship
education on entrepreneurial intentions.

2.7.3. Entrepreneurial opportunities, attitude toward entrepreneurship, and
entrepreneurial intentions

Entrepreneurs are good at scanning environments for the emergence of
entrepreneurial opportunities which leads to entrepreneurial intentions to set up their
businesses (Geissler and Zanger, 2003). Mai and Nguyen (2016) and Vamvaka et al.
(2020) stressed that attitude toward entrepreneurship, representing how entrepreneurs
think, act, grow and succeed in business, acts as a mediation factor to test the
correlation between external factors like entrepreneurial opportunities and
entrepreneurial intentions. Parente and Feola (2013) asserted that economic
opportunity has a central role in theories of entrepreneurship and that opportunity
recognition is the first step in shaping entrepreneurial intentions. Chang et al. (2014)
also posited that opportunity, motivation, and ability affect entrepreneurial intentions
through attitude toward entrepreneurship (Bhatta et al., 2024). Indeed, the ability to
explore and act upon credible entrepreneurial opportunities and potentials is crucial
for forming entrepreneurial intentions (Esfandiar et al., 2019). Jarvis (2016) and Shane
and Venkataraman (2007) also highlighted that entrepreneurial opportunity is closely



Journal of Infrastructure, Policy and Development 2024, 8(10), 4974.

linked to entrepreneurial intentions. This link is much stronger with the mediation
effect of attitude toward entrepreneurship. In a related study, Ji and Goo (2021)
indicated that entrepreneur’s perception of the technology regime (opportunity,
accessibility, and cumulativeness) influences entrepreneurial intentions via personal
attitude. In a role reversal signalling the importance of opportunity recognition in
forming entrepreneurial intentions, Dahalan et al. (2015) pointed out that opportunity
recognition mediates attitudes toward start-ups and entrepreneurial intentions. Hence,
it is hypothesised:

H3: Attitude toward entrepreneurship mediates the effect of entreprencurial
opportunities on entrepreneurial intentions.

2.7.4. Proactive personality, subjective norm, and entrepreneurial intentions

Subjective norm, one of the three antecedents of TPB, plays the intervening or
mediating roles in entrepreneurial intentions research. Subjective norm is the
perceived social environment with family and peers’ expectations of one in starting or
not starting a venture. Lestari et al. (2021) and Munir et al. (2019) highlighted that
subjective norm mediates the relationship between proactive personality and
entrepreneurial intentions among graduates. In another study, Awang et al. (2016) also
asserted that subjective norms proved as a significant mediator between proactive
personality and entrepreneurial intentions. Hence, in order to test the mediating effects
of subjective norm, it is hypothesised:

H4: Subjective norm mediates the effect of proactive personality on
entrepreneurial intentions.

2.7.5. Entrepreneurship education, subjective norm, and entrepreneurial
intentions

Drawing from the theory of planned behaviour, subjective norm plays a key role
in understanding entrepreneurial intentions. Asghar et al. (2019) and Karimi et al.
(2016) indicated that subjective norm mediated the effect of entrepreneurship
education on entrepreneurial intentions among graduates. Karimi et al. (2016) stressed
that the theory of planned behavior could provide a useful framework to analyse how
entrepreneurial education programmes influence students’ entrepreneurial intentions.
Dinc and Budic (2016) illustrated the link between the level of education to
entrepreneurial intentions through subjective norm. Hence, in order to test the
mediating effects of subjective norm, it is hypothesised:

HS5: Subjective norm mediates the effect of entrepreneurship education on
entrepreneurial intentions.

2.7.6. Entrepreneurial opportunities, subjective norm and entrepreneurial
intentions

Entrepreneurial opportunities are positively linked to entrepreneurial intentions
(Esfandiar et al., 2019). Entrepreneurs can recognise and exploit entrepreneurial
opportunities, which can lead to new and innovative businesses or the rebuilding of
pre-existing firms (Geissler and Zanger, 2003; Jarvis, 2016; Monllor and Altay, 2016).
Bouarir et al. (2023) highlighted a framework that depicts that business opportunity
recognition is directly related to entrepreneurial intentions, however subjective norm
is analysed as an independent variable or not analysed at all in their studies (Geissler
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and Zanger, 2003; Karimi et al., 2016). To fulfil the gap in the empirical evidence, this
study posits that subjective norm plays a mediating role in the relationship between
entrepreneurial opportunity and entrepreneurial intentions. Hence, it is hypothesised:

H6: Subjective norm mediates the effect of entrepreneurial opportunities on
entrepreneurial intentions.

2.7.7. Proactive personality, perceived behavioural control, and entrepreneurial
intentions

There are considerable studies on the mediation effects of perceived behavioural
control on the relationship between proactive personality and entrepreneurial
intentions. Awang et al. (2016) asserted that perceived behavioural control mediated
the effect of proactive personality on entrepreneurial intentions. In another study,
Lestari et al. (2021) and Munir et al. (2019) found that perceived behavioural control
mediated the effect of proactive personality on entrepreneurial intentions, based on the
sample data from China rather than Pakistan. Meanwhile, Karimi et al. (2017) asserted
that perceived behavioural control mediates the relationship between the three
personality factors (need for achievement, risk-taking, and locus of control) with
entrepreneurial intentions. Likewise, Ahmed et al. (2021) asserted that perceived
behavioural control mediates the effect of personality traits on entrepreneurial
intentions. In related studies, Droms and Cracium (2014) and Parkinson et al. (2017)
stressed that perceived behavioural control and self-efficacy are conceptually the same
and used interchangeably in business research. Using entrepreneurial self-efficacy, Li
et al. (2018) and Sidratulmunthah et al. (2018) stressed that entrepreneurial self-
efficacy positively mediated the effect of proactive personality on entrepreneurial
intentions. In similar studies, Nsengiyunva (2019) and Prabhu et al. (2012) stated that
entrepreneurial self-efficacy not only mediated the effect of proactive personality on
entrepreneurial intentions. In another study, Kumar and Shukla (2019) argued that
entrepreneurial self-efficacy partially mediated the effect of proactive personality on
entrepreneurial intentions. Hence, it is hypothesised:

H7: Perceived behavioural control mediates the effect of proactive personality on
entrepreneurial intentions.

2.7.8. Entrepreneurship education, perceived behavioural control, and
entrepreneurial intentions

There are considerable studies on the mediation effects of perceived behavioural
control on the relationship between entrepreneurship education and entrepreneurial
intentions. Moreno and Wach (2014) and Soria-Barreto et al. (2017) stressed a positive
relationship between entrepreneurship education and entrepreneurial intentions
through perceived behavioural control. Nguyen et al. (2019) also conceptualised a
model which depicts a relationship between entrepreneurship education and
entrepreneurial intentions through perceived behavioural control. Karimi et al. (2016)
and Adu et al. (2020) stressed that perceived behavioural control mediates the
relationship between entrepreneurship education programmes and entrepreneurial
intentions. In related studies, Simatupang et al. (2020) reported that perceived
behavioural control mediates the effect of entrepreneurial knowledge on
entrepreneurial intentions. Altawallbeh et al. (2015) asserted that perceived
behavioural control mediates the relationship between university support (technical
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experts, provision of adequate computer and internet facilities, and training).
However, Awang et al. (2016), Rauch and Hulsink (2012), and Tu et al. (2021) found
that perceived behavioural control did not mediate the effect of entrepreneurship
education on entrepreneurial intentions. Hence, it is hypothesised:

HS8: Perceived behavioural control mediates the effect of entrepreneurship
education on entrepreneurial intentions.

2.7.9. Entrepreneurial opportunities, perceived behavioural control, and
entrepreneurial intentions

Farsi et al. (2012), Jarvis (2016), Peralta (2021), and Shane and Venkataraman
(2007) stressed that entreprencurial opportunities is related to entreprencurial
intentions. Yego and Jeon (2017) asserted that entrepreneurial intentions are
influenced by Perceived Opportunity (PO), and such a relationship is depicted in
Shapero’s Model of the Entrepreneurial Event (SEE), where the propensity to act upon
opportunities leads to entrepreneurial intentions. Karimi et al. (2016) highlighted that
opportunity identification perception positively relates to entrepreneurial intentions.
Chang et al. (2014) and Fini et al. (2009) asserted that perceived behavioural control
mediates the relationship between entrepreneurial opportunities (also known as
industry opportunity in a perceived environmental dynamism) and entrepreneurial
intentions. Meanwhile, Lin et al. (2021) underlined that organisations should strive to
establish individual perceived behavioural control by creating opportunities to absorb
successful experiences. Ji and Goo (2021) indicated that entrepreneur perceptions of
the technology regime (opportunity, accessibility, and cumulativeness) influence
entrepreneurial intentions via perceived behavioural control. In related studies, Lim et
al. (2017) confirmed the mediating role of perceived behavioural control on the effect
of alertness to opportunity identification on entrepreneurial intentions. Samo and
Hashim (2016) asserted that entrepreneurial alertness to the emergence of opportunity
has a positive and significant effect on perceived behavioural control and
entrepreneurial intentions. This study further postulates that such a relationship will
be stronger if it is mediated by perceived behavioural control. Hence, it is
hypothesised:

H9: Perceived behavioural control mediates the effect of entrepreneurial
opportunities on entrepreneurial intentions.

3. Research model

This study developed an integrated entreprencurial intentions model of
interrelationships  among  independent  variables (proactive  personality,
entrepreneurship education, and entrepreneurial opportunities), mediators (attitude
toward entrepreneurship, subjective norm, and perceived behavioural control), and
dependent variable (entreprenecurial intentions). Figure 1 depicts the research model,
which posits three core independent variables relate to entrepreneurial intentions
through attitude toward entrepreneurship, subjective norm and perceived behavioural
control. This model provides the prism for explaining and predicting entrepreneurial
intentions.
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Figure 1. Research model.
4. Methodology

4.1. Sample and data collection

This quantitative study deployed a questionnaire survey, as shown in Appendix,
to gather statistical information about the perception of a structured set of questions.
The surveys were distributed to four universities in the Northern region of Malaysia
using the drop-off/pick-up (DOPU) method to enhance the response rate and, at the
same time, reduce nonresponse bias. The target respondents are students who enrolled
in business-related undergraduate programmes at universities. This study used
convenience sampling where data are collected from a conveniently available pool of
respondents. Judgemental sampling technique was used and the filtering criteria
imposed are a) university students and b) business-related degree programmes.
Adopting a cross-sectional design, this study delivered the 250 questionnaire forms to
the lecturers at the universities and subsequently collected 220 completed survey
forms from them. After checking, 209 fully completed survey forms were collected
for this statistical analysis. However, 11 incomplete survey forms which contain
missing demographics and/or matrix data were discarded. Hence, this contributes to
an 84% response rate.

In terms of sample size, many authors suggested various sample sizes to reach
larger audiences for PLS-SEM analysis. Reinartz et al. (2009) suggested that a sample
size of 100 was adequate. Chin (2010) asserted using the ‘ten times rule’ rule of thumb
for PLS-SEM analysis. Meanwhile, statistical power is another way to estimate a
minimum sample size for PLS-SEM analysis (Hair et al., 2014). This study employed
G*Power software to calculate the minimum sample size as Hair et al. (2021)
recommended. To calculate the minimum sample size, the software set variables like
a maximum of three predictors pointing at one endogenous variable, medium effect
size, 0.8 power of the model, and significance level of 0.05. From the G*Power
calculation, a sample of 119 is sufficient to provide enough power to the research
framework of this study. There is no issue with sample size since this study
successfully collected a sample of 209 respondents to represent the population
parameters.

10
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4.2. Measurements

This study uses a 5-point Likert scale that allows respondents to express the
degree of agreement, with 1 being “strongly disagree” and 5 being “strongly agree”.
The instruments were adopted from established scholars to ensure good validity and
reliability. Proactive personality consists of only 5 abbreviated items adopted from
Claes et al. (2005), entrepreneurship education, 6 items from Diaz-Casero, Hernandez-
Mogollon, and Roldan (2012), entrepreneurial opportunities, 6 items from both
Bateman and Crant (1993) and Chandler and Jansen (1992), attitude toward
entrepreneurship, 4 items from Lifian and Chen (2009), subjective norm, 3 items from
Lifian and Chen (2009), Perceived behavioural control, 6 items from Lifian and Chen
(2009), and entrepreneurial intentions, 6 items from Lifian and Chen (2009). This
study conducted a pre-test using the debriefing method of personal interviews, as
suggested by Hunt et al. (1982), to evaluate the reliability and validity of the survey
instruments. Prior to the final large-scale distribution of the survey, a pilot test of 30
samples was carried out to test a proposed research study and allow modification of
the main study. This survey gathered the socio-demographic characteristics like
gender, ethnicity, education level, age, type of courses undertaken, running a business
before and during this study, entrepreneurial parents, family business, and business
type.

All hypothesised relationships were investigated using SmartPLS. This study also
performed Harman’s single-factor test to check for common method variance with
Statistical Package for the Social Sciences (SPSS) (Aguirre-Urreta and Hu, 2019). And
the test revealed that the first factor only accounted for 33.65% of the variance. This
is less than the threshold level of 50% of the total variance recommended by Podsakoff
etal. (2003). It is important to stress that since data was collected using a single source,
this study first tested the issue of Common Method Bias by following the suggestions
of Kock and Lynn (2012) by testing the full collinearity. In this method, all the
variables will be regressed against a common variable and if the VIF < 3.3, there is no
bias from the single source data. The analysis yielded VIF less than 3.3 as depicted in
Table 1. Thus, single-source bias is not a serious issue with the data.

Table 1. Full collinearity testing.

Variable ~ ATE EE EI EO PBC PP SN
VIF 2.102 1.559 2.420 1.818 2.166 1.452 1.437
5. Findings

The socio-demographics cover gender, race, age, study courses, father and
mother’s occupation, running businesses while studying, and parents' or family
members’ businesses. The sample was equally distributed in terms of gender, with the
proportion of males being 48.8% and females at 51.2%. This respondent profile also
indicated that 81.8% of the respondents belonged to Malaysian Chinese. 67.9% were
between 20-23 years old, and 67.5% did business studies and accountancy
programmes. Interestingly, 16.3% of students were running businesses while studying.
58.9% of their parents are involved in running private enterprises, and 50.7% of family
members own businesses. Table 2 depicts the details.
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Table 2. Socio-demographic profile of respondents (N = 209).

Variables Category Frequency Percentage
Gender Male 102 48.8
Female 107 51.2
Race Malay 2 1.0
Chinese 171 81.8
India 26 124
Other 10 4.8
Age Under 20 years 49 234
20-23 years 142 67.9
24-26 years 13 6.2
27-29 years 3 1.4
30 years and above 2 1.0
Course Taken Business studies and accountancy 141 67.5
Engineering 3 1.4
Entrepreneurship and small business 16 7.7
Computer sciences 8 3.8
Hotel and hospitality 18 8.6
Other 23 11.0
Father’s Occupation Unemployed 25 12.0
Self-employed 77 36.8
Private business 75 359
Public employment 32 15.3
Mother’s Occupation Unemployed 105 50.2
Self-employed 31 14.8
Private business 48 23.0
Public employment 25 12.0
Run Business During Study Yes 34 16.3
No 175 83.7
Parents Run Business Yes 106 50.7
No 103 49.3
Family members own business  Yes 106 50.7
No 103 49.3

5.1. Assessment of measurement model

In this study, composite reliability was used and calculated in conjunction with
structural equation modelling analysis. From the analysis, all item loadings for all
items have exceeded the threshold of ideally 0.70, recommended set by Hair et al
(2021), except for four items, namely, PP1, PP5, ATE4, and SN1. Nevertheless, these
items were not deleted in the final analysis because both Hair et al. (2014) and Bagozzi
and Yi (1988) nevertheless also stated that the min loading could be 0.50 or more, and
the average variance extracted (AVE) of these items was larger than the acceptable
value of 0.50. In terms of construct reliability, composite reliability for all constructs
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ranged from 0.823 to 0.946, which exceeds the cut-off value of 0.70, as set by Hair et
al. (2014). Table 3 depicts the items and constructs’ mean, standard deviation, factor
loadings, composite reliability (CR), and AVE.

Table 3. Measurement model.

Variables Items Factor Loading CR AVE
ATE1 0.777
ATE2 0.884
Attitude Toward Entrepreneurship (ATE) 0.860  0.612
ATE3 0.865
ATEA4 0.561
EE1 0.785
EE2 0.747
EE3 0.793
Entrepreneurship Education (EE) 0.908  0.622
EE4 0.789
EES 0.847
EE6 0.769
EIl 0.851
EI2 0.845
EI3 0.883
Entrepreneurial Intentions (EI) 0.946  0.746
El4 0.866
EIS 0.898
EI6 0.837
EO1 0.806
EO2 0.801
Entrepreneurial Opportunities (EO) EO3 0.743 0.899  0.64
EO4 0.821
EO5 0.825
PBC1 0.738
PBC2 0.841
PBC3 0.868
Perceived Behavioural Control (PBC) 0913  0.639
PBC4 0.787
PBC5 0.844
PBC6 0.704
PPI1 0.658
PP2 0.794
Proactive Personality (PP) PP3 0.735 0.841 0.516
PP4 0.713
PP5 0.683
SN1 0.617
Subjective Norms (SN) SN2 0.886 0.823  0.613
SN3 0.821

Note: Item EO6 was deleted due to low factor loading.
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For a clear comparison, this study analysed Cronbach’s alpha for all variables. as
depicted in Table 4. There is no issue with the internal reliability consistency as all
figures are more than 0.7 thresholds (Cortina, 1994). It is worth noting that composite
reliability is preferable to Cronbach’s alpha as the estimator of the reliability of tests
and scales because Cronbach’s alpha is being criticised for its lower bound value,
which underestimates the true reliability. Furthermore, although the composite
reliability value is slightly higher than Cronbach’s alpha, the difference is relatively
inconsequential for practical applications (Peterson and Kim, 2013).

Table 4. Reliability analysis.

Variables No of Items  Cronbach’s Alpha  Source

Attitude Toward Entrepreneurship (ATE) 4 0.833 Lifian and Chen (2009)

Entreprencurship Education (EE) 6 0.798 Diaz-Casero et al. (2012)

Entrepreneurial Intentions (EI) 6 0.854 Lifian and Chen (2009)

Entrepreneurial Opportunities (EO) 6 0.788 Bateman and Crant (1993); Chandler and Jansen (1992)
Perceived Behavioural Control (PBC) 6 0.876 Linan and Chen (2009)

Proactive Personality (PP) 5 0.747 Claes et al. (2005)

Subjective Norms (SN) 3 0.851 Linan and Chen (2009)

Meanwhile, Heterotrait-Monotrait (HTMT) ratio is used to test and verify the
discriminant validity of this model. Henseler et al. (2015) recommended a threshold
value of 0.85, namely HTMT.85. There is no discriminant validity issue as the
HTMT.85 criterion was below the critical value of 0.85. Table 5 also depicts the
results.

Table 5. Discriminant validity—Heterotrait-monotrait ratio.
Variable Mean SD ATE EE EI EO PBC PP SN
Attitude Toward Entrepreneurship (ATE) 3.278 0.839
Entrepreneurship Education (EE) 3.300 0.707 0.509
Entrepreneurial Intentions (EI) 3.379 0.904 0.768 0.402
Entrepreneurial Opportunities (EO) 3.343 0.662 0.599 0.511 0.496
Perceived Behavioural Control (PBC) 3.091 0.754 0.649 0.405 0.735 0.613
Proactive Personality (PP) 3.572 0.621 0.549 0.352 0.544  0.575  0.538
Subjective Norms (SN) 3.634 0.778 0.457 0.627 0.391 0479 0492 0375

Note: Heterotrait-Monotrait (HTMT 0.85 Criterion).

SmartPLS uses two main measures of predictive accuracy of the structural model,
namely a) R-squared and b) the level of significance of the path coefficients to
determine the goodness-of-fit of the structural model (Hair, Ringle, and Sarstedt
2011). In linear regression, Cohen (1988) categorised the R-squared value of less than
0.02 as very weak, between 0.02 and 0.13 as weak, between 0.13 to 0.26 as moderate,
and more than 0.26 as substantial. However, Hair et al. (2011) argued that since the
threshold values for an acceptable “goodness-of-fit” can hardly be derived, the
acceptable R-squared values depend on the research context, research discipline, and
the construct’s role in the model. In this study, the R-squared values of attitude toward
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entrepreneurship are 0.346, subjective norm 0.281, perceived behavioural control
0.352, and entrepreneurial intentions 0.577. All point to a high proportion of the total
variance explained by respective exogenous variables. The R-squared values of all
three endogenous variables were found to be substantial.

5.2. Assessment of structural model (direct relationships)

Twelve direct relationships of all variables, namely, proactive personality,
entrepreneurship  education, entrepreneurial opportunities, attitude toward
entrepreneurship, subjective norm, perceived behavioural control, and entrepreneurial
intentions, were analysed. The empirical findings indicated that there were positive
direct relationships between a) proactive personality and attitude toward
entrepreneurship; b) proactive personality and perceived behavioural control; c)
entrepreneurship education and attitude toward entrepreneurship; d) entrepreneurship
education and subjective norm; e) entrepreneurial opportunities and attitude toward
entrepreneurship; f) entrepreneurial opportunities and subjective norm, g)
entrepreneurial opportunities and perceived behavioural control; h) attitude toward
entrepreneurship and entrepreneurial intentions; and 1) perceived behavioural control
and entrepreneurial intentions.

However, there were no significant relationships between proactive personality
and subjective norm; entrepreneurship education and perceived behavioural control;
and subjective norm and entrepreneurial intentions as highlighted by Ng et al. (2021).
Table 6 summarises the results.

Table 6. Assessment of structural model (direct relationship).

Hypothesis Relationship Std. Beta Std. Dev t-value p-value PCILL PCI UL 12

Hla PP - ATE 0.232 0.079 2.923 0.003 0.070 0.380 0.063
H2a PP - SN 0.091 0.095 0.959 0.338 —0.091 0.276 0.009
H3a PP > PBC 0.229 0.079 2.909 0.004 0.064 0.378 0.062
H4a EE > ATE 0.197 0.084 2.330 0.020 0.030 0.358 0.046
H5a EE > SN 0.399 0.075 5.291 p <0.001 0.232 0.530 0.172
Hoéa EE - PBC 0.111 0.076 1.456 0.145 —0.042 0.255 0.015
H7a EO = ATE 0.316 0.085 3.719 »<0.001 0.139 0.470 0.100
H8a EO - SN 0.152 0.078 1.961 0.050 0.006 0.295 0.021
H9a EO - PBC 0.386 0.070 5.495 »<0.001 0.230 0.512 0.152
H10a ATE - EI 0.431 0.053 8.137 »<0.001 0.324 0.531 0.296
HI11 SN - EI 0.013 0.063 0.208 0.835 —0.116 0.134 0.000
H12 PBC - EI 0.423 0.057 7.435 p <0.001 0.308 0.528 0.272

Note: The P-values are based on one tailed test.

(PP = Proactive Personality, EE = Entrepreneurial Education, EO = Entrepreneurial Opportunities, ATE
= Attitude Toward Entrepreneurship, PBC = Perceived Behavioural Control, SN = Subjective Norms,
EI = Entrepreneurial Intention).

5.3. Assessment of structural model (mediated relationships)

To empirically test the mediation effects, this study uses Preacher and Hayes’
(2008) testing approach with the bootstrapping confidence intervals method. This
method works perfectly well in PLS-SEM analysis because there is no prerequisite for
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the normality of the data. Bootstrapping results were calculated to test for significance.
SmartPLS software 3.2.8 allows automatic calculation of the #-value of indirect
effects. Therefore, there is no need for a manual calculation. In order to examine the
mediation effect, the indirect effect, which is computed directly as the product of a and
b, has to be significant. However, Zhao et al. (2010) argued that the mediation effect
between independent and dependent variables does not necessarily have to be
significant without a mediator variable.

Table 7. Assessment of structural model (mediated relationships).

Hypothesis Relationship Std. Beta Std. Dev t-value p-value PCILL PCI UL
H1 PP 2> ATE - EI 0.100 0.037 2.673 0.008 0.031 0.177
H2 EE = ATE - EI 0.085 0.041 2.080 0.038 0.013 0.172
H3 EO - ATE - EI 0.136 0.038 3.626 0.000 0.063 0.213
H4 PP - SN - EI 0.001 0.009 0.130 0.897 —0.011 0.028
H5 EE = SN = EI 0.005 0.026 0.204 0.839 —0.051 0.054
Ho6 EO - SN > EI 0.002 0.011 0.188 0.851 —0.019 0.026
H7 PP - PBC > EI 0.097 0.037 2.612 0.009 0.028 0.175
H8 EE - PBC - EI 0.047 0.032 1.443 0.149 —0.015 0.113
H9 EO - PBC - EI 0.164 0.036 4.494 0.000 0.097 0.238

Note: The P-values are based on a two-tailed test.

(PP = Proactive Personality, EE = Entrepreneurship Education, EO = Entrepreneurial Opportunities,
ATE = Attitude Toward Entrepreneurship, PBC = Perceived Behavioural Control, SN = Subjective
Norms, EI = Entrepreneurial Intentions, LL = Lower Limit, UL = Upper Limit).

The results of the bootstrapping analysis found that five hypotheses were
supported. Attitude toward entrepreneurship mediates the effect of proactive
personality on entrepreneurial intentions at = 0.100 and confidence interval PCI LL
0.031 and PCI UL 0.177. Therefore, H1 was found to be supported. Attitude toward
entrepreneurship mediates the effect of entrepreneurship education on entrepreneurial
intentions at f = 0.085 and confidence interval PCI LL 0.013 and PCI UL 0.172.
Therefore, H2 was found to be supported. Attitude toward entrepreneurship mediates
the effect of entrepreneurial opportunities on entrepreneurial intentions at f = 0.136
and confidence interval PCI LL 0.063 and PCI UL 0.213. Therefore, H3 was found to
be supported. Perceived behavioural control mediates the effect of proactive
personality on entrepreneurial intentions at f = 0.097 and confidence intervals PCI LL
0.028 and PCI UL 0.175. Therefore, H7 was found to be supported. Perceived
behavioural control mediates the effect of entrepreneurial opportunities on
entrepreneurial intentions at f = 0.164 and confidence interval PCI LL 0.097 and PCI
UL 0.238. Therefore, H9 was found to be supported. However, subjective norm did
not mediate the effect of proactive personality on entrepreneurial intentions at f =
0.001 and confidence interval PCI LL —0.011 and PCI UL 0.028. Therefore, H4 was
found not to be supported. Subjective norm did not mediate the effect of
entrepreneurship education on entrepreneurial intentions at f = 0.005 and confidence
interval PCI LL —0.051 and PCI UL 0.054. Therefore, H5 was found not to be
supported. Subjective norm did not mediate the effect of entrepreneurial opportunities
on entrepreneurial intentions at § = 0.002 and confidence interval PCI LL —0.019 and
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PCI UL 0.026. Therefore, H6 was found not to be supported. Perceived behavioural
control did not mediate the effect of entrepreneurship education on entrepreneurial
intentions at f = 0.047 and confidence interval PCI LL —0.015 and PCI UL 0.113.
Therefore, H8 was found not to be supported. Table 7 depicts the results.

Shmueli et al. (2019) suggested that if all the item differences (PLS-LM) were
lower, then there is strong predictive power. If all are higher, then predictive relevance
is not confirmed while if the majority is lower, then there is moderate predictive power
and if the minority then there is low predictive power. As depicted in Table 8, all the
errors of the PLS model were lower than the LM model thus this study can conclude
that the model has strong predictive power.

Table 8. PLS-Predict.

PLS LM PLS-LM
MV 0? predict RMSE RMSE RMSE
Ell 0.235 0.858 0.897 —0.039
EI2 0.201 0.957 1.004 —0.047
EI3 0.226 0.888 0.921 —0.033
El4 0.202 0.951 1.009 —0.058
EIS 0.202 0.977 0.995 —0.018
El6 0.174 0.982 1.009 —0.027

6. Discussion

This study sheds new light on the complex dynamics of the intervening role of
the Theory of Planned Behaviour on the effects of proactive personality,
entrepreneurship education, and entrepreneurial opportunities on entrepreneurial
intentions. The empirical findings unambiguously provide in-depth insights into
graduates’ pressing entrepreneurial issues associated with developing entrepreneurial
intentions. Overall, attitude toward entrepreneurship and perceived behavioural
control mediate the link between the three core independent variables and the
dependent variable (H1, H2, H3, H7 and H9). Nevertheless, the subjective norm did
not mediate the effect of the three core independent variables on entrepreneurial
intentions (H4, HS5 and H6), and perceived behavioural control did not mediate the
relationship between entrepreneurship education and entrepreneurial intentions (HS).
Hence, it is crucial to understand the antecedents of entrepreneurship intentions, which
is the key determinant of entrepreneurial actions. Based on the data analysis, the results
of partial least squares estimations supported five hypotheses. H1 is supported. This
finding is consistent with the scholarly works of Ahmed et al. (2021), Bazkiaei et al.
(2020), Isma et al. (2020), Karimi et al. (2017), Kumar et al. (2019), Munir et al.
(2019), Sesabo (2017), and Xin et al. (2023) who also found that attitude toward
entrepreneurship mediated the effect of proactive personality on entrepreneurial
intentions. H2 is also supported. This finding is consistent with the work of Bazkiaei
et al. (2021), Bazkiaei et al. (2020), Mahendra et al. (2017), Mamun et al. (2017),
Moreno et al. (2014), Nguyen et al. (2019), Prianto (2017), Soria-Barreto et al. (2017),
Yousaf et al. (2020). They argued that attitude toward entrepreneurship mediated the
effect of entrepreneurship education on entrepreneurial intentions. H3 is supported.
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This finding is congruent with previous studies by Chang et al. (2014), Jarvis (2016),
Ji et al. (2021), Mai et al.2016), Parente and Feola (2013), Shane et al. (2007),
Vamvaka et al. (2020) who also found the attitude toward entrepreneurship mediated
the effect of entrepreneurial opportunities on entrepreneurial intentions.

H7 is supported. This is in line with the studies made by Ahmed et al. (2021),
Awang et al. (2016), Karimi et al. (2017), and Munir et al. (2019), who found that
perceived behavioural control mediated the effect of proactive personality on
entrepreneurial intentions. H9 is supported. This is in line with the studies made by
Chang et al. (2014) and Fini et al. (2009), Lin et al. (2021), and Ji and Goo (2021) who
found that perceived behavioural control mediated the effect of entreprenecurial
opportunities on entrepreneurial intentions.

However, H4 is not supported. These findings contradict the findings reported by
Awang et al. (2016), Lestari et al. (2021) and Munir et al. (2019) who found that
subjective norm did mediate the effect of proactive personality on entrepreneurial
intentions. H5 is not supported. This is in line with the studies made by Adu et al.
(2020). However, it is also in conflict with Asghar et al. (2019) and Karimi et al.
(2016), who found that subjective norm mediated the effect of entrepreneurship
education on entrepreneurial intentions. H6 is not supported. This is in line with the
studies made by Bouarir et al. (2023), Karimi et al. (2016), and Geissler and Zanger
(2003), who do not consider subjective norm as the mediating variable. Similarly, H8
is not supported. This surprising finding contradicts the previous works of Adu et al.
(2020), Alkahtani et al. (2020), Karimi et al. (2016), Moreno and Wach (2014),
Nguyen et al. (2019), Simatupang et al. (2020), and Soria-Barreto et al. (2017) who
argued that perceived behavioural control mediated the effect of entrepreneurship
education on entrepreneurial intentions. However, this insignificant finding is also
considered important as it is consistent with the studies of Awang et al. (2016), Rauch
et al. (2012), and Tu et al. (2021), who also found that perceived behavioural control
did not mediate the effect of entrepreneurship education on entrepreneurial intentions.

7. Conclusion

Drawing from the results of this mediation study, five mediated hypotheses out
of nine were supported. Attitude toward entrepreneurship mediated the effects of 1)
proactive personality on entrepreneurial intentions (HI1), ii) entrepreneurship
education on entrepreneurial intentions (H2), and iii) entrepreneurial opportunities on
entrepreneurial intentions (H3). Meanwhile, perceived behavioural control mediated
the effects of i) proactive personality on entrepreneurial intentions (H7) and ii)
entrepreneurial opportunities on entrepreneurial intentions (H9). However, contrary to
the expectations of this study, subjective norm did not mediate the effects of all three
core independent variables on entrepreneurial intentions (H4, HS, H6). Perceived
behavioural control also did not mediate the effect of entrepreneurship education on
entrepreneurial intentions (HS).

This study results revealed that through the bootstrapping method, Ajzen’s
intention-based model with attitude toward entrepreneurship, subjective norm, and
perceived behavioural control fits well with the dataset to predict entrepreneurial
intentions among young graduates. The three core independent variables, namely,
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proactive personality, entrepreneurship education, and entrepreneurial opportunities,
demonstrated a strong influence on entrepreneurial intentions through attitude toward
entrepreneurship and perceived behavioural control. Taken together, the findings of
this study require a holistic approach to trigger entrepreneurial intentions through the
combination of psychological traits, pedagogy, and social-economic context. The
findings show that the formation of entrepreneurial intentions depends not only on a
single driver but on the interplay of the three antecedents. It has the theoretical
implications that the expanded Theory of Planned Behaviour recommended the need
to focus on building the attitude toward entrepreneurship and behaviour control among
graduates. In terms of practical implications which are related to what practitioners
can drive socio-economic development and innovation and job creation. Future
research on other mediators and independents can be carried out to expand this scope
of research work.

8. Theoretical implications

The findings contributed to the theoretical literature on determinants of
entrepreneurial intentions attitude toward entrepreneurship, subjective norm, and
perceived behavioural control. There is a broad consensus among researchers on the
importance and relevance of the theory of planned behaviour in the conceptualisation
of entrepreneurial intentions, and entrepreneurship theory and practice (Tornikoski
and Maalaoui, 2019). This study is useful to entrepreneurship scholars, educators,
academicians, and policymakers as the integrative, multi-perspective theoretical
framework, rooted in the theory of planned behaviour, explains the interaction of
proactive personality, entrepreneurship education and entrepreneurial opportunities in
driving entrepreneurial intention. This research model is coherent, parsimonious,
highly generalisable, and robust (Tornikoski and Maalaoui, 2019). This model
provides a good explanation and prediction about business venture formations among
university graduates (Barba-Sanchez et al., 2022).

This model could be of diagnostic assistance to policymakers for formulating an
effective entrepreneur development programme aiming at cultivating students with
proactive personality, designing entrepreneurship education with industry relevance,
and creating entrepreneurial opportunities with economic development (Esfandiar et
al., 2019).

This study expanded the theory of planned behaviour by taking the three core
independent variables as a predictor of entrepreneurial intentions through attitude
toward entrepreneurship and perceived behavioural control. In other words, this study
focuses exclusively on the mediating effects and without it, there is a potential missing
link and the presence of potential biases if the mediating effects are not taken into
consideration. Although all variables in the model have been previously studied, they
are separately explored and researched. However, this study consolidated them into a
single, integrated model to offer empirical insights into the mediated relationships.
This has increased the interest among researchers in the development of
entrepreneurial intentions which has elevated the importance of the theory of planned
behaviour that predicts and explains individuals’ intentions to start business ventures.
Furthermore, academicians and educators can also use these findings as a reference
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point for future development in the entrepreneurship community in terms of
developing social and economic well-being. Indeed, it has enlarged the substantial
body of knowledge that is the foundation for a competitive advantage for nations (Liao
et al., 2022). The findings offer a valuable synthesis of the insights for creating new
research pathways in different contexts in the rapidly evolving field of
entrepreneurship. This study also made methodological contributions by deploying the
SmartPLS that underpins the detailed statistical analyses of the empirical dataset.

9. Practical implications

This study has several implications. Firstly, these findings offer policymakers and
practitioners the need to enact a strong sense of entrepreneurial intentions among
graduates and entrepreneurs of the future, which can lead to venture creation and
expansion the existing businesses. Entrepreneurial intentions are considered the first
step in establishing entrepreneurial activities. Universities can implement intervention
strategies like having a sustained approach towards confidence-building measures
among students and institutionalising entrepreneurship policies through teaching and
learning, workshops, research, innovation and commercialisation to help students
form entrepreneurial intention and later on venture into entrepreneurial activities on
campus (Krishnan et al., 2022; Tembe, 2023).

Policymakers can formulate long-term policies and redouble investment in
entrepreneurship education and development to fast-track entrepreneurship and SMEs
to survive in saturated, highly competitive global markets (Zardini et al., 2013).
Government can serve as a facilitator for collaboration between the industry and
university in addition to its traditional regulatory role in setting the rules of games.
The government should build a start-up ecosystem to let entrepreneurs realise their
goals through entrepreneurial opportunities. In this context, the government has to
intensify efforts to woo more foreign direct investment from multinational companies
to stimulate higher economic growth so that high-aspiration entrepreneurs can explore
and develop new businesses.

Secondly, despite H4, H5 and H6 are not significant, subject norm still plays an
important role in influencing an individual’s belief to comply with the direction or
suggestion of people around especially family members to participate in an
entrepreneurial venture (Utami, 2017). Likewise, although H8 (entrepreneurship
education—perceived behavioural control—entrepreneurial intentions) is not
significant, it is still worthwhile to invest in entreprencurship education so that
practitioners and their workers, besides students, can be trained by universities and
captains of the industry to nurture proactive personality and strengthen perceived
behavioural control in order to have strong intentions to start their entrepreneurial
ventures (Martin-Navarro et al., 2023). To release this, universities need to run
distinctive and creative education systems with real-life case studies and hands-on
exercises rather than focusing only on traditional science and art textbooks to boost
their self-confidence (Yar et al., 2008). It should incorporate entrepreneurship-related
skills and mindsets into the curriculums to form a positive attitude toward
entrepreneurship and strong perceived behavioural control among students, graduates
(Arkorful and Hilton, 2021).
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Policy practitioners can implement intervention policies to support individuals
with high entrepreneurial intention and provide an ecosystem and environment to build
an entrepreneurship culture in their organisation (Maheshwari et al., 2023).
Practitioners need to have a strategy for entrepreneur development initiatives. They
need to coordinate with universities to implement strategies like an internship, start-
up boot camps, pitching competitions, and business incubation so that they can allow
students to experience live businesses. To overcome the challenges of
entrepreneurship and barriers to entreprencurial aspirations among graduates,
universities need to equip future nascent entrepreneurs with firm perceived
behavioural control to be well-prepared for the real-life practicalities of
entrepreneurship (Abdulghaffar and Akkad, 2021; Alon and Shneor, 2017). They need
to build strong perceived behavioural control with a can-do attitude toward
entrepreneurship by learning by doing, unlearning, and relearning experiences at all
stages of business development (Klein, 2008; Trivedi, 2016).

Thirdly, success stories from inspirational speakers with vivid storytelling and
practical tips on entrepreneurial achievements should be narrated to arouse enthusiasm
among graduates and practitioners (Tomy and Pardede, 2020). For this, entrepreneurs
and existing business owners should be provided with effective start-up support
structures and mentorship, as striking out young entrepreneurs with a positive attitude
toward entrepreneurship and perceived behavioural control is an uphill battle. This
requires much more energy, grit, passion, and ingenuity in dealing with today’s fast-
changing global, disrupted business environment (Arshad et al., 2018). It is also
necessary for young entrepreneurs to have strong entrepreneurial mindsets and dare to
think outside the box to facilitate discussion and exploration of new ideas (Liao et al.,
2022).

Fourthly, drawing lessons from the findings, practitioners should have a positive
attitude toward entrepreneurship and perceived behavioural control in running their
businesses. They should confidently handle new and alumni ventures (Tomy and
Pardede, 2020). Hence, this finding suggests the role of the Triple Helix of the
university—industry—government interactions in collaboratively engaging in higher
levels of training and development in entrepreneurship and in sharing and transfer of
knowledge to graduates. University, industry and government can closely concentrate
on students with outgoing, proactive personalities, university-wide entrepreneurship
education, and credible entrepreneurial opportunities to develop an attitude toward
entrepreneurship and perceived behavioural control and eventually form
entrepreneurial intentions to start a business venture in the future (Barba-Sanchez et
al., 2022). Meanwhile, the latest research by Bhatta et al. (2024) revealed that
technological knowledge is vital for enhancing entrepreneurial. Hence, universities,
policymakers and practitioners need to have policies and initiatives on how to enhance
technological knowledge among students and graduates so that they are competent to
handle tough technical challenges in entrepreneurial ventures.

10. Limitations and future research

This study is not without limitations. The research design relies on self-reported
questionnaires and may be subject to systematic biases arising from social desirability,

21



Journal of Infrastructure, Policy and Development 2024, 8(10), 4974.

cognitive processes and survey conditions that can alter respondents’ responses and
plague the validity and accuracy of the self-report survey measurements (Valliere,
2014). Donaldson and Grant-vallone (2002) suggested companion analytic techniques
procedures and a minimum of two data sources be used to help rule out the validity
threats of self-report bias in business research. Since it is a cross-sectional study,
longitudinal studies can be deployed to examine the stability of entrepreneurial
intentions over time. It is easier to detect any changes over an extended period of time
in regard to the variables being measured (Alam et al., 2019).

As for future research, It may be worthwhile to operationalise the concept of
entrepreneurial intentions by exploring more mediating factors such as social-cultural
factors, family backgrounds, the heterogeneity of individuals’ educational
backgrounds, and entrepreneurial motivation as a composite proxy measure to better
grasp the concept of entrepreneurial intentions (Esfandiar et al., 2019; Farrukh et al.,
2017; Paul and Shrivatava, 2016; Sidratulmunthah et al., 2018; Teixeira and Forte,
2017). Additional constructs like innovative work behaviour, innovative orientation
and intended timing (which means whether students plan to start immediately upon
completion of their studies or prefer to wait) can be included (Bhatta et al., 2024;
Montafiés-Del-Rio and Medina-Garrido, 2020; Ramos-Rodriguez et al., 2019). The
filtering criteria can cover tourism-related degree programme as tourism sector makes
a significant contribution to the global economy and its role as an economic driver in
many countries (Martin-Navarro et al., 2023; Montafiés-Del-Rio and Medina-Garrido,
2020).

Future research can focus on those insignificant hypothesised arguments. As one
of the three antecedents of the theory of planned behaviour, subjective norm is
expected to play a significant role in linking the three core independent variables and
the dependent variable (H4, HS, H6). In the absence of subjective norm as a significant
mediator, it is difficult to conclude that the theory of planned behaviour fully plays the
mediating role of linking proactive personality, entrepreneurship education, and
entrepreneurial opportunities to entrepreneurial intentions. Similarly, perceived
behaviour control is expected to mediate the link between entrepreneurship education
and entrepreneurial intentions based on extant entrepreneurship literature on the
correlational relationship between entrepreneurship education and entrepreneurial
intentions (Kumilachew Aga and Singh, 2022). With these weak and inconclusive
findings, it is worthy of further research.

Future research can also explore the translation from entrepreneurial intentions
to action or behaviour of deciding to venture into business (Shirokova et al., 2015).
The presence of the least studied intention—action gap is due to substantial challenges
of entrepreneurship, such as creating realistic financial projections, access to finance,
organising a venture team, hiring talents, and getting customers, resulting in
procrastinating behaviours (Alon and Shneor, 2017; Harima et al., 2021). Hence
policymakers and practitioners need to maintain a strong degree of entrepreneurial
intentions toward entrepreneurial behaviour and to ensure that entrepreneurship
remains one of the panaceas for youth unemployment and wealth creation
(Abdulghaffar and Akkad, 2021).
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Appendix

Questionnaires

Proactive Personality (Bateman and Crant, 1993; Claes et al., 2005).

PP1: If I see something I do not like, I fix it.

PP2: No matter what the odds, if I believe in something [ will make it happen.
PP3: I love being a champion for my ideas, even against others’ opposition.
PP4: I am always looking for better ways to do things.

PP5: If I believe in an idea, no obstacle will prevent me from making it happen.

Entrepreneurship Education (Diaz-Casero et al., 2012).

EE1: Teaching in my college and university education encourages creativity, self-sufficiency and personal
initiative.

EE2: Teaching in my college and university provides adequate instruction in market economic principles.
EE3: Teaching in my college and university education provides adequate attention to entrepreneurship and
new firm creation.

EE4: My college and university education provides good and adequate preparation for starting up and
developing new firms.

EES: The level of business and management education provide good and adequate preparation for starting
up and developing new firms.

EE6: The vocational, professional and continuing education systems in my college and university provide
good and adequate preparation for starting up and developing new firms.

Entrepreneurial Opportunities (Bateman and Crant, 1993; Chandler and Jansen, 1992).

EO1: I am able to perceive unmet consumer needs.

EO2: I am able to identify goods and services that consumers want.

EO3: I am able to look for products or services that provide real benefits to consumers.
EO4: I am able to seize high-quality business opportunities.

EOS: I excel at identifying opportunities.

EOG6: I can spot good opportunities long before others can.

Attitude Toward Entrepreneurship (Lifidn and Chen, 2009).

ATW!I1: Being an entrepreneur implies more advantages than disadvantages to me.
ATW2: A career as entrepreneur is attractive for me.

ATW3: Being an entrepreneur would entail great satisfactions for me.

ATW4: Among various options, I would rather be an entrepreneur.

Subjective Norms (Lifian and Chen, 2009).

SN1: My parents are positively oriented toward my future career as an entrepreneur.
SN2: My friends see entrepreneurship as a logical choice for me.
SN3: I believe that people, who are important to me, think that I should pursue a career as an entrepreneur.

Perceived Behavioural Control (Lifian and Chen, 2009).

PBCl: To start a firm and keep it working would be easy for me.

PBC2: I am prepared to start a viable firm.

PBC3: I can control the creation process of a new firm.

PBC4: I know the necessary practical details to start a firm.

PBCS5: I know how to develop an entrepreneurial project.

PBC6: If I tried to start a firm, [ would have a high probability of succeeding.

Entrepreneurial Intentions (Lifidn and Chen, 2009).
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E11: I am ready to do anything to be an entrepreneur.

EI2: My professional goal is to become an entrepreneur.
EI3: I will make every effort to start and run my own firm.
EI4: I am determined to create a firm in the future.

EI5: I have a very seriously thought of starting a firm.
EI6: I have the firm intention to start a firm some day.
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