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ABSTRACT

Despite a plethora of literature is available surrounding understanding of Entrepreneurial
intention and behaviour, the complex psychological make-up of individuals have made the
entire journey from intention to action very fickle. Past research have also laid more emphasis
on intrinsic and behavioural factors in contrast to external environment. This study employs a
sophisticated hybrid Structural Equation Modeling-Artificial Neural Network (SEM-ANN)
analytical framework to investigate the psychological antecedents of entrepreneurial intention
among undergraduate students. Drawing upon the Theory of Planned Behavior, the research
examines how personal attitude, perceived behavioral control, and entrepreneurial motivation
influence entrepreneurial aspirations through both linear and non-linear modeling approaches.
The pilot investigation involved 100 participants across diverse academic disciplines, utilizing
rigorous measurement instruments with demonstrated reliability (Cronbach's o ranging from
0.866 to 0.935). The SEM analysis revealed that personal attitude emerges as the strongest
predictor of entrepreneurial intention (f = 0.405, p < 0.001), followed by perceived behavioral
control (B = 0.390, p = 0.017), while entrepreneurial motivation demonstrated no significant
influence (B = 0.068, p = 0.618). The model collectively explained 46.8% of variance in
entrepreneurial intention, indicating moderate predictive power.

The complementary ANN analysis validated these findings through methodological
triangulation, confirming the primacy of attitudinal factors while revealing potential non-linear
relationships. These results challenge conventional assumptions about motivation's role in
entrepreneurial decision-making and provide empirical evidence for targeted interventions in
entrepreneurship education. The hybrid methodology offers valuable insights for educators,
policymakers, and researchers seeking to understand the complex psychological mechanisms
underlying entrepreneurial intention formation.
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control, entrepreneurial motivation
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1. Introduction control, and entrepreneurial motivation influence

Entrepreneurial intention is a crucial indicator of true
entrepreneurial conduct and has become a primary focus
in entrepreneurship research. Understanding the
elements that influence people's inclinations to pursue
entrepreneurial activities is critical for lawmakers,
educators, and prospective entrepreneurs alike.

The complexity of entrepreneurial intention formation
requires sophisticated analytical approaches that can
capture both linear and non-linear relationships among
determining factors.

This study employs a hybrid Structural Equation
Modeling-Artificial Neural Network (SEM-ANN)
methodology to examine the determinants of
entrepreneurial intention. The research specifically
investigates how personal attitude, perceived behavioral

entrepreneurial intention. By combining the explanatory
power of SEM with the predictive capabilities of ANN,
this academic work provides a comprehensive
understanding of the entrepreneurial intention formation
process.

The study contributes to the entrepreneurship literature
by demonstrating the utility of hybrid analytical
approaches in understanding complex behavioral
phenomena. The findings have implications for
entrepreneurship education, policy formulation, and
individual career decision-making processes.
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2. Background of Study

Entrepreneurial intention has been recognized as a
critical precursor to entrepreneurial behavior, with
numerous studies establishing strong correlations
between intention and actual venture creation. The
formation of entrepreneurial intention is influenced by
multiple factors, including individual characteristics,
environmental conditions, and psychological variables.
The theoretical foundation for understanding
entrepreneurial intention primarily draws from the
Theory of Planned Behavior (TPB), which posits that
behavioral intentions are determined by attitude toward
the behavior, subjective norms, and perceived behavioral
control. Within the realm of entreprencurship, these
elements have been modified to encompass individual
attitudes towards entreprencurial ventures, perceived
control over entrepreneurial actions, and a range of
motivational influences.

A person's outlook on entreprencurship reflects his
positive or negative assessment of the path that leads to
becoming an entrepreneur. This encompasses views on
the desirability, practicality, and individual advantages
linked to entrepreneurial activities. The concept of
perceived behavioral control pertains to a person's
confidence in their capacity to engage in entrepreneurial
activities and  navigate  possible  challenges.
Entrepreneurial motivation includes the diverse internal
and external influences that propel individuals into
business ventures.

The conventional method of examining entrepreneurial
intention has predominantly depended on linear
statistical techniques, which might fail to account for the
intricate, non-linear interactions that occur among the
influencing factors. The development of hybrid
methodologies that integrate SEM and ANN presents
fresh avenues for a more thorough exploration of these
relationships.

3. Literature Review

3.1 Theoretical Foundation of Entrepreneurial
Intention

An influential paradigm for understanding the genesis of
behavioral intents, Ajzen's (1991) Theory of Planned
Behavior (TPB) has greatly impacted the study of
entrepreneurial intention. Attitude toward the behavior,
subjective norms, and perceived behavioral control are
the three main elements that determine behavioral
intentions according to TPB (Ajzen, 1991). In order to
comprehend how entrepreneurial intentions are formed,
this theoretical framework has been widely utilized in
entrepreneurship research.

Among the earliest to use intention-based models in their
study of entrepreneurship, Krueger and Carsrud (1993)
maintained that aspirations to start a business are the
most reliable indicator of actual entrepreneurial activity.
Their findings laid the groundwork for future studies that
looked into what causes people to want to start their own
businesses. According to Bird (1988), entrepreneurial
intentions are shaped by a combination of individual
traits and external circumstances. This suggests that
there are numerous factors at play during the intricate
process of intention development.

3.2 Personal Attitude and Entrepreneurial Intention
An individual's personal attitude  toward
entrepreneurship reflects their positive or negative
assessment of pursuing entrepreneurship. Lifidan and
Chen (2009) discovered that personal attitude
substantially affects entrepreneurial intention, with
persons possessing more favorable attitudes toward
entrepreneurship being more inclined to cultivate
entrepreneurial aspirations. This discovery has been
reliably substantiated across many cultural contexts and
demographic cohorts.

Kolvereid (1996) established that personal attitudes
towards  self-employment  significantly  affect
entrepreneurial intentions among business students. The
research indicated that persons with positive perceptions
of the personal outcomes of entrepreneurship are more
inclined to engage in entrepreneurial careers. Likewise,
Krueger et al. (2000) discovered that personal attitude,
defined as the perceived desirability of entrepreneurship,
significantly affects entrepreneurial intention.

The correlation between personal attitude and
entrepreneurial ambition has been analyzed among
several groups, including university students,
professionals, and aspiring entrepreneurs. Chen et al.
(1998) discovered that personal attitude mediates the
connection between individual traits and entrepreneurial
intention, indicating that the formation of attitude is a
vital component in the development of entrepreneurial
intention.

3.3 Perceived Behavioral Control and
Entrepreneurial Intention

Perceived behavioral control signifies an individual's
confidence in their capacity to engage in entrepreneurial
activities and navigate potential challenges. This
construct is closely associated with self-efficacy theory,
which posits that individuals' beliefs regarding their
capabilities affect their motivation and behavior
(Bandura, 1997). In the context of entrepreneurship,
perceived behavioral control refers to beliefs regarding
an individual's capability to initiate and effectively
manage a business.

Krueger et al. (2000) demonstrated that perceived
behavioral control, defined as entrepreneurial self-
efficacy, has a significant impact on entrepreneurial
intention. The research indicated that individuals
exhibiting elevated perceived behavioral control are
more inclined to form entrepreneurial intentions. This
finding has been consistently replicated in diverse
contexts and populations.

Chen et al. (1998) established a thorough assessment of
entrepreneurial  self-efficacy, delineating  five
dimensions: marketing, innovation, management, risk-
taking, and financial control. Their research
demonstrated  that  entrepreneurial  self-efficacy
significantly predicts entrepreneurial intention and
career choice. The research demonstrated that
confidence in entrepreneurial skills is a significant factor
influencing entrepreneurial intention.
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3.4 Entrepreneurial Motivation and Entrepreneurial
Intention

Entrepreneurial motivation includes both internal and
external variables that propel individuals into business
ventures. Carsrud and Brénnback (2011) posited that
motivation is a multifaceted construct encompassing
both intrinsic and extrinsic elements. Intrinsic
motivation encompasses eclements like the need for
achievement, autonomy, and personal fulfillment,
whereas extrinsic motivation involves aspects such as
financial  rewards  and social  recognition.
Shane et al. (2003) identified various motivational
factors influencing entrepreneurial behavior, such as
opportunity recognition, risk-taking propensity, and
need for achievement. Their research indicated that the
significance of various motivational factors may vary
based on individual and situational contexts.

The connection between entrepreneurial motivation and
entrepreneurial intention has been extensively examined
in academic literature. Renko et al. (2012) demonstrated
that intrinsic motivation serves as a more significant
predictor of entreprencurial intention compared to
extrinsic motivation. The research indicated that
individuals motivated by intrinsic factors, including
autonomy and creativity, are more inclined to form
entrepreneurial intentions.

3.5 Hybrid SEM-ANN Methodology

The adoption of hybrid approaches in entrepreneurship
research has sparked heightened interest as scholars
endeavor to summarize the intricacies of entrepreneurial
phenomena. Structural Equation Modeling (SEM) offers
a robust framework for evaluating theoretical models
and analyzing linear correlations among variables.
Nonetheless, SEM presupposes linear correlations and
may fail to account for the non-linear interactions
present in intricate behavioral systems.

Artificial ~ Neural — Networks  (ANN)  provide
supplementary abilities by simulating non-linear
correlations and interactions between variables. Hair et
al.  (2017) contended that hybrid SEM-ANN
methodologies offer a more thorough comprehension of
intricate events by integrating the explanatory strength
of SEM with the prediction prowess of ANN.
Leong et al. (2021) illustrated the efficacy of hybrid
SEM-ANN methodologies in business research,
indicating that this strategy yields both theoretical
insights and practical forecasts. The methodology entails
using SEM to identify substantial associations and
subsequently applying ANN to simulate the
complex interactions among variables.

4. Research Methodology

4.1 Research Design

This investigation utilizes a quantitative research
framework, incorporating a hybrid SEM-ANN
methodology to analyze the factors influencing
entrepreneurial intention. The study employs a two-
stage analytical approach: initially, SEM is utilized to
evaluate the theoretical model and uncover significant
relationships among variables; subsequently, ANN is
applied to model the intricate, non-linear relationships
and offer predictive insights.

4.2 Sample and Data Collection

The research involved a sample size of 100 participants
were considered for this pilot study. Typically, only
those students who had a clear cut intention of setting up
their own entrepreneurial venture within a time frame of
5 years were considered for the study, and data was
gathered using a structured questionnaire. The sample
composition comprised individuals from various
backgrounds to guarantee representativeness. The
sample's demographic characteristics encompassed
gender distribution to the extent of 50% (50 males and
50 females) along with additional pertinent factors that
could affect entrepreneurial intention.

Data collection was conducted using a cross-sectional
survey design, with participants completing a
comprehensive questionnaire measuring entrepreneurial
intention, personal attitude, perceived behavioral
control, and entrepreneurial motivation. The survey
instrument utilized established scales from previous
research to ensure validity and reliability.

4.3 Measurement Instruments

4.3.1 Entrepreneurial Intention (EI)

Entrepreneurial intention was measured using a five-
item scale (EII-EI5) adapted from established
instruments in the entrepreneurship literature. The scale
assessed participants' intentions to start a business,
pursue entrepreneurial opportunities, and engage in
entrepreneurial activities. The reliability of the scale was
assessed using Cronbach's alpha (o= 0.935).

4.3.2 Personal Attitude (PA)

Personal attitude toward entrepreneurship was measured
using a six-item scale (PA1-PA6) that assessed
participants' positive or negative evaluations of
becoming an entrepreneur. The scale included items
related to the desirability, attractiveness, and personal
benefits of entrepreneurship. The reliability of the scale
was assessed using Cronbach's alpha (o = 0.866).

4.3.3 Perceived Behavioral Control (PBC)

Perceived behavioral control was measured using a six-
item scale (PBCI-PBC6) that assessed participants'
beliefs about their ability to perform entrepreneurial
behaviors and overcome potential obstacles. The scale
included items related to confidence in entrepreneurial
abilities, control over entrepreneurial outcomes, and
perceived ease of starting a business. The reliability of
the scale was assessed using Cronbach's alpha (o =
0.894).

4.3.4 Entrepreneurial Motivation (EM)
Entrepreneurial motivation was measured using a five-
item scale (EMI1-EM5) that assessed various internal
and external factors driving individuals toward
entrepreneurial pursuits. The scale included items
related to achievement motivation, autonomy, and
personal fulfillment. The reliability of the scale was
assessed using Cronbach's alpha (o= 0.918).

The above mentioned number of constructs were
considered for the measurement model, but inorder to
avoid multi-collinearity and to get the values of
discriminant validity and HTMT well within the
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threshold limits, the researchers were compelled to
reduce the number of constructs for each variable, the
new constructs along with their item and sources is

published in the following table. Table 1 exhibits the
variables along with the items for every construct and
citation for reference.

Table 1 : Comprehensive Entrepreneurial Constructs Measurement Table

Item

Construct Code Statement Citation

I am ready to do anything to be | Lifidn &  Chen
Entrepreneurial Intention Ell an entrepreneur (2009)

My professional goal is to | Lifidn & Chen
Entrepreneurial Intention EI2 become an entrepreneur (2009)

I will make every effort to start | Lifidn &  Chen
Entrepreneurial Intention EI3 and run my own firm (2009)

I am determined to create a firm | Lifian &  Chen
Entrepreneurial Intention El4 in the future (2009)

I have very seriously thought of | Lifidn &  Chen
Entrepreneurial Intention EI5 starting a firm (2009)

To start a firm and keep it | Lifian & Chen
Perceived Behavioral Control PBC3 working would be easy for me (2009)

I am prepared to start a viable | Lifidn &  Chen
Perceived Behavioral Control PBC4 firm (2009)

I can control the creation process
Perceived Behavioral Control PBC5 of a new firm Chen et al. (1998)

I know the necessary practical
Perceived Behavioral Control PBC6 details to start a firm Chen et al. (1998)
Entrepreneurial Motivation EM3 I want to be my own boss Shane et al. (2003)

I want to achieve higher position | Carsrud &
Entrepreneurial Motivation EM4 for myself in society Brénnback (2011)

I want to continue family
Entrepreneurial Motivation EM5 business traditions Shane et al. (2003)

Being an entrepreneur implies

more advantages than | Lifdn & Chen
Personal Attitude PA1 disadvantages to me (2009)

A career as entrepreneur is | Lifian &  Chen
Personal Attitude PA2 attractive for me (2009)

If 1 had the opportunity and
Personal Attitude PA3 resources, I'd like to start a firm | Kolvereid (1996)

Being an entrepreneur would | Lifidn &  Chen
Personal Attitude PA4 entail great satisfactions for me | (2009)

Among various options, | would | Lifian &  Chen
Personal Attitude PA5 rather be an entrepreneur (2009)

I have favorable attitude toward
Personal Attitude PA6 becoming an entrepreneur Kolvereid (1996)

4.4 Data Analysis
The data analysis consisted of a two-stage process
consistent with the hybrid SEM-ANN approach:

4.4.1 Stage 1: Structural Equation Modeling (SEM)
SEM was utlised to test the theoretical framework
examining the relationships between personal attitude,
perceived  behavioral  control,  entrepreneurial
motivation, and entrepreneurial intention. The analysis
included assessment of validity and reliability of the
measurement model, followed by structural model
testing.

Measurement model assessment included examination
of factor loadings, composite reliability, and
discriminant  validity. The structural model was
evaluated using path coefficients, t-statistics, and
coefficient of determination (R?). The analysis utilized

bootstrapping procedures to assess the significance of
path coefficients.

4.4.2 Stage 2: Artificial Neural Network (ANN)
ANN analysis was carried out to model the complex,
non-linear relationships among the variables. The neural
network architecture included an input layer with
predictor variables, one hidden layer, and an output layer
with the dependent variable (entrepreneurial intention).
The dataset was divided into training and testing samples
to ensure model generalizability. Multiple network
configurations were tested, with the optimal
configuration selected based on model performance
metrics. The analysis included assessment of variable
importance and model accuracy.

4.5 Model Validation
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Model validation was conducted through multiple
approaches  including  cross-validation, hold-out
samples, and comparison of SEM and ANN results. The
convergent validity of the hybrid approach was assessed
by examining the consistency of findings across both
analytical methods.

4. DATA ANALYSIS AND RESULTS

4.1 Data Analysis Approach

This investigation utilized Partial Least Squares
Structural Equation Modeling (PLS-SEM) with
SmartPLS 4.0 software to explore the associations
among entrepreneurial motivation, perceived behavioral
control, personal attitude, and entrepreneurial intention.
PLS-SEM was selected as the suitable analytical method
because of its capability to manage intricate models with
various constructs and its strength in addressing non-

4.3 Measurement Model Assessment

normal data distributions (Hair et al., 2019). The analysis
adhered to the two-stage approach proposed by
Anderson and Gerbing (1988), starting with the
evaluation of the measurement model (outer model) and
subsequently assessing the structural model (inner

model).

4.2 Sample Characteristics

The final dataset comprised 100 valid responses with no
missing data, ensuring a complete case analysis. The
sample was randomly divided into training (76 cases,
76%) and testing (24 cases, 24%) subsets to validate
model stability and predictive accuracy. This sample size
exceeds the minimum requirements for PLS-SEM
analysis, which recommends at least 10 times the largest
number of structural paths directed at a particular

construct (Hair et al., 2017).
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Figurel : Measurement model
Source : Author’s research

4.3.1 Internal Consistency Reliability

Internal consistency reliability was assessed using
Cronbach's alpha () and composite reliability (CR). As
presented in Table 2, all constructs demonstrated
excellent internal consistency reliability. Cronbach's
alpha values ranged from 0.866 to 0.935, all exceeding

the recommended threshold of 0.7 (Nunnally &
Bernstein, 1994). Composite reliability values, which
are considered more appropriate for PLS-SEM analysis,
ranged from 0.901 to 0.951, substantially surpassing the

0.7 criterion (Fornell & Larcker, 1981).

Table 2 : Reliability and Validity Assessment

Construct Items | Cronbach's Alpha | Composite AVE VAVE
Reliability

Entrepreneurial Intention (EI) 5 0.935 0.951 0.797 0.893

Entrepreneurial Motivation (EM) 3 0.918 0.948 0.859 0.927

Perceived Behavior Control (PBC) | 4 0.894 0.926 0.758 0.871

Personal Attitude (PA) 6 0.866 0.901 0.605 0.778

4.3.2 Convergent Validity

Convergent validity was assessed using Average
Variance Extracted (AVE), a metric that quantifies the
proportion of variance captured by a construct in relation

to measurement error. All constructs attained AVE
values exceeding the 0.5 threshold, with entrepreneurial
motivation exhibiting the highest level of convergent
0.859). This was followed by

validity (AVE =
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entrepreneurial intention (AVE = 0.797), perceived
behavior control (AVE = 0.758), and personal attitude
(AVE = 0.605). The results indicate that each construct
accounts for over fifty percent of the variance in its
indicators, thereby demonstrating sufficient convergent
validity (Fornell & Larcker, 1981).

4.3.3 Discriminant Validity

The Fornell-Larcker criterion was employed to evaluate
discriminant validity, necessitating that the square root
of the Average Variance Extracted (AVE) for each
construct exceeds its correlations with other constructs.
Table 3 displays the assessment of discriminant validity,
with diagonal elements indicating the square root of the
Average Variance Extracted (AVE) and off-diagonal
elements reflecting inter-construct correlations.

Table 3: Discriminant Validity Assessment (Fornell-Larcker Criterion)

Construct EIl EM PBC | PA
Entrepreneurial Intention (EI) 0.893
Entrepreneurial Motivation (EM) | 0.503 | 0.927

Perceived Behavior Control (PBC)

0.615 | 0.237 ] 0.871

Personal Attitude (PA)

0.593 1 0.237 ] 0.331 | 0.778

All diagonal values exceed the corresponding off-
diagonal correlations, confirming discriminant validity.
The strongest correlation exists between entrepreneurial
intention and perceived behavior control (r = 0.615),
followed by entrepreneurial intention and personal
attitude (r = 0.593), indicating meaningful but distinct
constructs.

4.3.4 Multicollinearity Assessment

Variance Inflation Factor (VIF) values were analysed to
assess multicollinearity among indicators. While most
indicators demonstrated acceptable VIF values below
5.0, some entreprencurial intention indicators showed
elevated values: EI3 (5.220), EI4 (4.675), EIl (4.044),
and EI2 (3.953). The high VIF value for EI3 in Table 4
suggests potential multicollinearity issues that may
require attention in future model refinements.

Table 4 : VIF values

VIE

Ell

4.044

El2

3.953

EI3

5.22

El4

4.675

EIS5

2.254

EM3

3.508

EM4

3.832

EMS

2.853

PAl

1.96

PA2

1.653

PA3

1.405

PA4

1.969

PAS

2.256

PAG

2.948

PBC3

2.906

PBC4

2.334

PBC5

3.455

PBC6

2.389

4.4 Structural Model Assessment

4.4.1 Coefficient of Determination (R?)

The structural model's explanatory power was assessed
through the coefficient of determination (R?). The model
explained 46.8% of the variance in entrepreneurial
intention (R? = 0.468, Adjusted R* = 0.451) as shown in
Table 5, indicating moderate predictive accuracy

according to Cohen's (1988) guidelines. This suggests
that personal attitude, perceived behavior control, and
entrepreneurial motivation collectively account for
nearly half of the variance in entrepreneurial intention.
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Table S : Rsquare

R-square | R-square adjusted

ENTREPRENEURIAL INTENTION

0.468 0.451

4.4.3 Effect Size Assessment (f?)

e The effect magnitude of each predictor on the target
construct was evaluated using Cohen's f2. The relative
impact of each predictor was determined using the
formula f? (R?%included - RZexcluded) / (1 -
RZincluded):

e Personal Attitude — Entrepreneurial Intention: f2 =
0.280 (medium to large effect)

e Perceived Behavior Control — Entrepreneurial
Intention: 2 =0.093 (small to medium effect)

e Entrepreneurial Motivation —  Entrepreneurial
Intention: 2 =0.003 (negligible effect)

These results reflected in Table 6 align with the path
coefficient significance, confirming personal attitude as
the most influential predictor of entrepreneurial
intention.

Table 6 : fsquare

ENTREPRENEURIAL | Entrepreneurial EZL‘;G\;:’S& Personal
INTENTION Motivation Attitude
Control

ENTREPRENEURIAL

INTENTION

Entrepreneurial

Motivation 0.003

Perceived  Behaviour 0.093

Control

Personal Attitude 0.28

4.4.4 Predictive Relevance (Q?

Predictive relevance was assessed using the blindfolding
procedure to calculate Stone-Geisser's Q? values. The
analysis confirmed that the model possesses adequate
predictive relevance for entrepreneurial intention (Q* >
0), indicating that the model can effectively predict
entrepreneurial intention beyond the sample data.

4.4.5 Path Coefficients and Hypothesis Testing

The structural model was assessed using path
coefficients, significance levels, and effect sizes.
Bootstrap resampling utilizing 5,000 subsamples was
conducted to evaluate the significance of path
coefficients and to produce bias-corrected confidence
intervals. Table 7 presents the results of the structural
model and the outcomes of hypothesis testing.

Table 7: Structural Model Results and Hypothesis Testing

Hypothesis | Path B SE t-value | p-value | 95% CI Decision

HI EM —EI | 0.068 | 0.136 | 0.499 | 0.618 | [-0.190, 0.338] | Not Supported
H2 PBC — EI | 0.390 | 0.163 | 2.384 | 0.017 | [0.075,0.701] | Supported
H3 PA—>EI | 0.405 | 0.100 | 4.067 | 0.000 | [0.181, 0.572] | Supported

Hypothesis 1 (H1): Entrepreneurial Motivation —
Entrepreneurial Intention Contrary to expectations,
entrepreneurial motivation did not significantly predict
entrepreneurial intention (B = 0.068, p = 0.618). The
confidence interval [-0.190, 0.338] includes zero,
confirming the non-significant relationship. Therefore,
HI1 is not supported.

Hypothesis 2 (H2): Perceived Behavior Control —
Entrepreneurial Intention Perceived behavior control
demonstrated a significant positive effect on
entrepreneurial intention (B = 0.390, p = 0.017). The
confidence interval [0.075, 0.701] does not include zero,
supporting the significance of this relationship.
Therefore, H2 is supported.

Hypothesis 3 (H3): Personal Attitude — Entrepreneurial
Intention Personal attitude showed the strongest
significant positive effect on entrepreneurial intention (3
= 0.405, p < 0.001). The confidence interval [0.181,
0.572] excludes zero, confirming the robust relationship.
Therefore, H3 is supported.

4.5 Additional Analyses

4.5.1 Importance-Performance Analysis

An importance-performance analysis was performed to
identify the most critical indicators within each
construct. The results revealed that PAS demonstrated
the highest importance (normalized importance =
100%), followed by PBC2 (88.9%) and PA1 (80.9%).
This analysis provides insights into which specific
aspects of personal attitude and perceived behavior
control are most crucial for entrepreneurial intention.

4.5.2 Model Validation

Cross-validation was performed using the training-
testing split approach. The model demonstrated
consistent performance across both samples, with
similar path coefficients and significance levels,
confirming the robustness and generalizability of the
findings.
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4.6 Summary of Key Findings

The PLS-SEM analysis revealed several important

findings:

1. Personal attitude emerges as the strongest predictor
of entrepreneurial intention (f = 0.405, p < 0.001),
supporting the theoretical proposition that positive
attitudes toward entrepreneurship significantly
influence intentional behavior.

2. Perceived behavior control significantly influences
entrepreneurial intention (B = 0.390, p = 0.017),
confirming the importance of self-efficacy and
perceived feasibility in entrepreneurial decision-
making.

3. Entrepreneurial motivation does not significantly
predict entrepreneurial intention (B = 0.068, p =
0.618), challenging conventional wisdom about the
role of motivation in entreprencurial behavior.

4. The model explains 46.8% of the variance in
entrepreneurial intention, indicating moderate
predictive power with room for additional
explanatory variables.

5. Control variables show limited influence, with
gender, financial considerations, and industry type
playing  secondary roles in  determining
entrepreneurial intention.

The findings yield significant insights into the
psychological factors influencing entrepreneurial
intention and present practical implications for
entrepreneurship education and policy formulation.

The unexpected non-significance of entrepreneurial
motivation warrants further investigation and theoretical
reconsideration in future research.

5. DISCUSSION

5.1 Interpretation of Results

The findings of this research offer a degree of validation
for the Theory of Planned Behavior within the realm of
entrepreneurship. The significant positive effects of
personal attitude and perceived behavior control on
entrepreneurial intention align with Ajzen's (1991)
theoretical framework and corroborate findings from
previous entrepreneurship research (Krueger et al.,
2000; Schlaegel & Koenig, 2014).

The dominance of personal attitude as the strongest
predictor (B = 0.405) suggests that individuals' favorable
or unfavorable evaluations of entrepreneurship
significantly influence their entrepreneurial intentions.
This discovery is in line with the meta-analysis
conducted by Lifian and Chen (2009), which found that
attitude is an important factor in determining
entrepreneurial intention in various cultural settings.
The substantial influence of perceived behavioral
control (B = 0.390) highlights the critical role of self-
efficacy and perceived feasibility in entrepreneurial
decision-making. This outcome reinforces Bandura's
(1997) social cognition theory and affirms that persons
who view themselves as competent in performing
entrepreneurial actions are more inclined to cultivate
entrepreneurial intent.

5.2 Theoretical Implications

The lack of a significant relationship between
entrepreneurial motivation and entrepreneurial intention
poses an interesting theoretical challenge that questions
traditional beliefs regarding the influence of motivation
on entrepreneurial actions. This finding indicates that
although  motivation might be essential for
entrepreneurial action, it may not be adequate for
establishing entrepreneurial intentions.

Alternative explanations include the possibility that
motivation operates through mediating variables or that
the relationship is moderated by contextual factors not
captured in this study.

The moderate explanatory power of the model (R? =
0.468) indicates that additional variables beyond the
Theory of Planned Behavior framework may be needed
to fully understand entrepreneurial intention formation.
Future research should consider incorporating variables
such as entrepreneurial education, social networks,
environmental support, and cultural factors to enhance
the model's predictive capacity.

6. ARTIFICIAL NEURAL NETWORK ANALYSIS
6.1 ANN Methodology and Rationale

An Artificial Neural Network (ANN) analysis was
conducted using IBM SPSS Neural Networks to
complement the PLS-SEM analysis and provide
additional validation of the findings. ANN analysis
functions as a strong supplementary method to PLS-
SEM, presenting various benefits such as the capability
to identify non-linear relationships, manage intricate
interactions among variables, and deliver evaluations of
predictive accuracy (Leong et al., 2020). The ANN
method assists in confirming the PLS-SEM findings by
analyzing the significance of predictor variables from an
alternative analytical viewpoint.

The Artificial Neural Network (ANN) analysis in this
study employed a Multi-Layer Perceptron (MLP)
architecture, which is one of the most widely utilized
neural network models for predictive analytics in social
sciences and behavioral research. MLP is a supervised
learning algorithm that consists of an input layer, one or
more hidden layers, and an output layer, with non-linear
activation functions enabling the network to capture
complex and non-linear relationships among variables
(Haykin, 1999; Hornik, Stinchcombe, & White, 1989).
In the context of entrepreneurial intention research, MLP
is particularly useful because psychological constructs
such as attitude, perceived behavioral control, and
motivation often interact in non-linear ways, making
conventional linear approaches such as SEM insufficient
to capture their full complexity (Lifidan & Fayolle, 2015).
By leveraging backpropagation algorithms for training,
MLP enhances predictive accuracy and provides a
complementary perspective to structural models
(Garson, 1991).

The application of MLP in this study involved feeding
the validated constructs (personal attitude, perceived
behavioral control, and entrepreneurial motivation) as
input nodes, with entrepreneurial intention as the output
node. The hidden layer facilitated the discovery of non-
linear patterns, while cross-validation was employed to
mitigate overfitting and enhance generalizability
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(Bishop, 2006). The results of the MLP analysis not only
confirmed the primacy of attitudinal factors, as
identified in SEM, but also revealed subtle non-linear
interactions that shed light on the complex psychological
mechanisms underlying entrepreneurial intention.

The integration of MLP-based ANN into
entrepreneurship research has been gaining traction, as
it allows researchers to move beyond purely explanatory
models and adopt predictive modeling approaches,
thereby enriching the methodological toolkit in this
domain (Yadav & Pathak, 2017; Chong, 2013).

6.2 Artificial Neural Network Model Architecture
and Configuration

A three-layer feed-forward architecture was used to set
up the ANN model in order to capture the intricate, non-
linear interactions between variables (Hair et al., 2017).
The input layer comprised 18 predictor variables, which
included all measurement items (EI1-EI5, EM1-EMS5,
PBC1-PBC6, PA1-PAG), along with one control variable
(Gender), resulting in a total of 19 input units, not
accounting for the bias unit. A single 15-unit layer with
a hyperbolic tangent activation function was used by the
hidden layer, which was complicated enough to capture
non-linear interactions without overfitting.

The output layer comprised 5 units representing
entrepreneurial intention dimensions (EI1-EI5) with an
identity activation function and sum of squares error
function. Both input and output variables were
standardized using the rescaling method to ensure
optimal performance.

The model training and validation process employed a
rigorous approach with sample allocation of 70 cases

(74.5%) for training and 24 cases (25.5%) for testing,
with a total of 94 valid cases after excluding 6 cases due
to missing data. The training parameters included a
stopping rule of 1 consecutive step with no decrease in
error, achieving convergence within 0.3 seconds,
indicating efficient model performance.

6.3 ANN Model Performance Assessment

The ANN model demonstrated acceptable performance
across both training and testing phases. During the
training phase, the model achieved a sum of squares
error of 95.802 with an average overall relative error of
0.555 (55.5%). Individual relative errors ranged from
0.408 (EI1) to 0.768 (EI5), indicating varying levels of
prediction accuracy across different entrepreneurial
intention dimensions. The testing phase validation
showed a sum of squares error of 39.594 with an average
overall relative error of 0.816 (81.6%), with individual
relative errors ranging from 0.585 (EIS) to 1.096 (EI2).
The lower error rates in the training sample compared to
the testing sample indicate appropriate model
complexity without severe overfitting, though some
performance degradation is expected and normal in
neural network analysis (Leong et al., 2021).

6.4 Variable Importance Analysis

The ANN analysis revealed the relative importance of
predictor variables in explaining entrepreneurial
intention through normalized importance rankings.
Table 8 presents the comprehensive variable importance
analysis, demonstrating a clear hierarchy of variable
significance.

Table 8: ANN Variable Importance Analysis

|Variable||Raw Importance”Normalized Importance||Rank|
[EI5  o.768 1[100.00% |
B3 0.594 77.36% 2 |
[El4 o548 171.35% 3|
[E2  o.459 1159.77% 4 |
[ElL o408 |153.13% 5 |
lPA2  ]0.071 19.24% le |
[EM4  Jl0.070 9.11% 7|
IPBC3  [0.063 |18.20% s |
IPBC5  0.061 |[7.94% lo |
[Gender [0.060 |7.81% 1o |

The construct-level importance analysis revealed that
entrepreneurial  intention indicators demonstrated
extremely high importance as predictors of other EI
items, reflecting the high internal consistency of the
construct. Among external predictors, personal attitude
item PA2 showed the highest importance (9.24%),

followed by entrepreneurial motivation item EM4
(9.11%). Perceived behavioral control items PBC3 and
PBCS5 demonstrated moderate importance (8.20% and
7.94%, respectively), while gender showed moderate
importance (7.81%) as a control variable.
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6.5 Alternative ANN Model Configurations
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Figure 2 : ANN modell, model 2

Multiple ANN model configurations were tested to
ensure robustness and validate findings. An extended
model incorporating additional control variables (Model
2) included 23 input units with Gender, FINC, and IT-
based/Non-IT-based variables, utilizing a single hidden
layer unit. The training sample consisted of 76 cases
(76%) and testing sample of 24 cases (24%), achieving
training error of 141.763 and testing error of 35.206,
with average relative errors of 0.756 (training) and 0.908
(testing).

A simplified model (Model 3) with reduced complexity
was evaluated using 19 input units (Gender plus all
measurement items) and a single hidden layer unit. The
sample allocation included 63 training cases (63%) and
37 testing cases (37%), resulting in training error of
102.146 and testing error of 83.671, with average
relative errors of 0.659 (training) and 0.680 (testing).
These  alternative  configurations  demonstrated
consistent patterns, supporting the robustness of the
primary model findings.
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Model Summary for model 1
Training |Sum of Squares Error 95.802
Average Overall Relative Error 0.555
Relative
Error for
Scale
Depende
nts Ell 0.408
EI2 0.459
EI3 0.594
El4 0.548
EI5 0.768
1
consecuti
ve step(s)
with no
decrease
Stopping Rule Used in errora
Training Time 00:00.3
Testing  |Sum of Squares Error 39.594
Average Overall Relative Error 0.816
Relative EqEI1 0.813
EI2 1.096
EI3 0.782
El4 0.871
EI5 0.585
a Error computations are based on the testing sample.

Normalized Importance
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Figure 3 : Normalised Importance from ANN(model 1)
Source : Author’s Research
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Model Summary for model 2

Training |Sum of Squares Error | 141.763
Average Overall Relat 0.756
Relative
Error for
Scale
Dependen
ts Ell 0.86

El2 0.775
EI3 0.572
El4 0.731
EI5 0.842
1
consecuti
ve step(s)
with no
decrease
Stopping Rule Used |in errora
Training Time 00:00.0

Testing  |Sum of Squares Error 35.206
Average Overall Relat 0.908
Relative Er{EI1 0.989

EI2 0.936
EI3 0.824
El4 0.931
EI5 0.864

a Error computations are based on the testing sample.

Normalized Importance
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FECS
PAZ
EMS
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Em4
IThasedMonlThased
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PAG
Gender
PAZ
Emz2

0.00 0.0z 004 0.06 0.08 010

Importance

Figure 4 : Normalised Importance from ANN(model 2)
Source : Author’s Research
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Model Summary for model 3

Training |Sum of Squares Error| 102.146
Average Overall Relat 0.659
Relative
Error for
Scale
Depende
nts Ell 0.769

EI2 0.659
EI3 0.635
El4 0.65
EI5 0.582
1
consecuti
ve step(s)
with no
decrease
Stopping Rule Used [in errora
Training Time 00:00.0

Testing  |Sum of Squares Error 83.671
Average Overall Relat 0.68
Relative EqEI1 0.525

EI2 0.584
EI3 0.616
El4 0.628
EI5 1.103

a Error computations are based on the testing sample.

Normalized Importance
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Figure 5 : Normalised Importance from ANN(model 3)
Source : Author’s Research
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6.6 ANN-PLS Comparison and Validation

The ANN analysis provided convergent validation for
the PLS-SEM findings through methodological
triangulation. Consistent findings across both analytical
approaches included the emergence of personal attitude
as an important predictor, significant influence of
perceived behavioral control, and relatively low
importance of control variables. The combination of
PLS-SEM and ANN analyses enhanced the robustness
of findings by leveraging the complementary strengths
of each method: PLS-SEM provided theory-driven
insights with interpretable coefficients and construct
validation, while ANN offered non-linear modeling
capabilities, interaction detection, and predictive
accuracy assessment.

The ANN analysis revealed unique insights including
potential non-linear relationships not detected in PLS-
SEM, complex interaction effects among variables, and
additional validation of model predictive capability. The
variable importance hierarchy confirmed construct
validation through high importance of entrepreneurial
intention items, predictor confirmation with personal
attitude emerging as crucial in both analyses, and
evidence of non-linear relationships in entrepreneurial
intention formation.

6.7 Integrated Analysis Findings

The integrated SEM-ANN analysis provided
comprehensive  understanding of  entrepreneurial
intention formation through convergent findings and
unique methodological contributions. Both analytical
approaches consistently identified personal attitude as
the most important predictor, demonstrated significant
influence of perceived behavioral control, showed
limited impact of control variables, and explained
substantial variance in entrepreneurial intention. The
methodological triangulation enhanced confidence in
findings and provided a robust foundation for theoretical
development  and  practical  applications  in
entrepreneurship education and policy.

7.1 Future scope and Implications

The results present multiple practical implications for
entrepreneurship education, policy formulation, and
entrepreneurial assistance initiatives:

1. Focus on Attitude Development: Given the strong
influence of personal attitude on entrepreneurial
intention, educational programs should emphasize
developing positive attitudes toward entrepreneurship
through exposure to successful entrepreneurial role
models, hands-on entrepreneurial experiences, and
addressing misconceptions about entrepreneurship.

2. Enhance Perceived Behavioral Control: Training
programs should focus on building entrepreneurial self-
efficacy through skill development, mentorship
programs, and providing resources that increase
individuals' confidence in their ability to successfully
launch and manage ventures.

3. Reconsider Motivation-Based Interventions: The
non-significant effect of entrepreneurial motivation
suggests that simply motivating individuals toward
entrepreneurship may not be sufficient. Instead,

interventions should focus on attitude change and
capability building.

4. Targeted Interventions: The importance-
performance analysis indicates that specific aspects of
attitude and perceived behavior control are more critical
than others, allowing for more targeted and efficient
intervention strategies.

The results of this research enhance the existing
literature on entrepreneurial intention and offer
empirical insights for the formulation of more effective
strategies to promote entreprencurship.

This research is valuable for governments,
policymakers, universities, and entrepreneurship
schools since it offers valuable insights for the
development of an ecosystem for designing educational
programmes that equip aspiring entrepreneurs with the
indispensable fundamental expertise for achieving
success in their ventures. The significant revelation of
this research emphasises the need for a targeted
intervention to navigate the behaviour and finally
transform the same into motivation, intention and action.
By fostering synergy among enterprises, academic
institutions, and governmental organisations and
nurturing a climate of ingenuity, one can enhance the
global landscape for aspiring entrepreneurs.

7.2 Limitations

This is only a pilot study taken up to assess and capture
the behavioural traits that drive a potential entrepreneur
towards intention and action for creating a venture. The
objective was to apply rigorous statistical analytical
tools to a simple measurement model and comprehend
exhaustive outcomes revealing many layers and facets
that shape the behaviour of an entrepreneur. The findings
and discussions further pave a way for a deeper research
of longitudinal type that can highlight some more
critical aspects in the realm of entrepreneurship.
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