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Abstract

This study examines the challenge of developing engaging and practical entrepreneurship education
in the digital era. Using a causal research design, it examines the influence of entrepreneurship
education on entrepreneurial competence, mediated by entrepreneurial attitude and mindset. In
addition to identifying causal relationships between variables, this study examines the multivariate
effects that result from integrating gamification into entrepreneurship learning. Data were collected
from undergraduate students and analyzed using PLS-SEM to evaluate inter-variable relationships.
The findings indicate that entrepreneurship education has a significant impact on students' attitudes
and mindsets, ultimately influencing their entrepreneurial competence. However, no direct effect
of education on competence was found, indicating that mentality and mindset completely mediate
this relationship. Gamified learning methods significantly improved students' understanding of en-
trepreneurship content. This study presents a novel empirical framework that integrates gamification
into a mediation model between education and competence, employing both structural and experi-
mental analysis. Unlike prior studies focusing on direct effects or single-method designs, this re-
search highlights the indirect impact of education. It comprehensively evaluates gamification's peda-
gogical value in higher education entrepreneurship programs.

Keywords: entrepreneurial attitude, entrepreneurial competence, entrepreneurial education, entre-
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INTRODUCTION

In this era of globalization and rapid tech-
nological development, the main challenge in
entrepreneurship education is to create an en-
gaging, dynamic learning process that is rele-
vant to the real needs of students. Engaging
learning goes beyond theoretical aspects and
focuses on the practical application of concepts
through business simulations, real projects, case

studies, and creative methods such as gamifi-

cation. The integration of technology and digi-
tal platforms can increase student engagement,
strengthen the link between theory and prac-
tice, and help them understand the risks and
challenges associated with entrepreneurship.
Relevant learning connects teaching materials
to global economic growth, market changes,
and the latest business developments, so stu-
dents can understand the direct link between
what they learn in class and the real world
(Isabelle, 2020; Wardana et al., 2020).
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This study applies specific definitions to
describe its primary constructs. Entrepreneurial
attitude refers to an individual’s mental disposi-
tion as reflected in optimistic beliefs, feelings,
and judgments toward entrepreneurial activi-
ties—including internal motivation, resilience,
and self-confidence (Draghici, Albulescu, &
Tamasila, 2014; Kusmintarti, Asdani, & Riwa-
janti, 2017). Entrepreneurial competence is the
knowledge, skills, and attitudes needed to effec-
tively recognize opportunities, manage resources,
and achieve business goals (Sousa & Costa,
2022). Entrepreneurial mindset is the mental
structure applied to overcome business chal-
lenges, such as initiative, opportunity identifica-
tion, risk tolerance, and adaptability (Cui &
Bell, 2021; Saptono et al., 2020). In this con-
text, entrepreneurial attitude influences entre-
preneurial behaviors, which in turn contribute
to the growth of entrepreneurial competence.
Meanwhile, entrepreneurial mindset forms the
basis for strategic thinking and decision-making
(Sultan, 2020; Al-Ghazali, Shah, & Sohail,
2022).

Previous studies have demonstrated that
entrepreneurship education has a direct impact
on entrepreneurial mindsets and attitudes (Bakar
et al., 2022; Jena, 2020). An entrepreneurial
mindset is an individual’s perspective that in-
volves proactive, innovative behavior and toler-
ance for risk. Entrepreneurship education can
encourage students to think creatively and de-
velop innovative solutions to existing problems.
This mindset can be developed through entre-
preneurial activities or business simulations that
allow individuals to experience entrepreneurial
thinking and entrepreneurship. Developing an
entrepreneurial attitude also includes internal
motivation, resilience, and self-confidence in
running a business, which play an important

role in creating an entrepreneurial attitude
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(Amofah & Saladrigues, 2022; Al-Ghazali, Shah,
& Sohail, 2022).

Entrepreneurship education can shape stu-
dents’ attitudes to be similar to those of profes-
sionals in the business world, primarily through
practical experiences such as internships, field
work, or interacting with successful entrepre-
neurs (Avillanoza & Domingo, 2020). Students
with a strong entrepreneurial attitude and
mindset are better prepared to apply business
skills in real-world situations. This enables them
to recognize business opportunities, develop
business plans, and improve their entrepreneur-
ial abilities (Soomro & Shah, 2022). These
competencies include technical and non-techni-
cal skills essential for managing a business.
Therefore, well-planned entrepreneurship edu-
cation can help develop key competencies, in-
cluding technical skills—such as financial man-
agement, marketing, business operations, and
understanding business law; and non-technical
skills—such as leadership, communication, ne-
gotiation, and teamwork (Wardana et al., 2020;
Lv et al., 2021).

In addition, implementing gamification
methods is a promising option for improving
the effectiveness of entrepreneurship educa-
tion. Gamification, which refers to using game
elements in contexts outside of games, has been
recognized as a creative approach to increasing
participation and motivation in many sectors,
including education. By combining elements such
as points, levels, challenges, and rewards,
gamification can create a more engaging and
interactive learning environment. Using gamifica-
tion-based learning media can increase student
engagement and enthusiasm by making the learn-
ing experience more active and exciting (Isabelle,
2020; Satria, Zuhroh, & Sari, 2024). This
method will increase student participation in

entrepreneurship education and support the
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development of their entrepreneurial compe-
tencies.

This study is a causal study that aims to
reveal how entrepreneurship education can im-
prove entrepreneurial competence by exploring
entrepreneurial mindset and entrepreneurial
attitude as mediating variables. In addition, this
study explores the one-way causal relationship
between the two variables and attempts to iden-
tify the multivariate effects of various interre-
lated variables by integrating gamification meth-
ods into entrepreneurship education at the uni-
versity level. Therefore, this study is expected
to contribute meaningfully to creating a more
innovative and effective entrepreneurship edu-
cation model. This study provides practical guid-
ance to educators in developing entrepreneur-
ship programs that are more engaging and use-
ful for students. This study also offers several
key novelties. First, this study promotes a dual
method approach by combining PLS-SEM and
Wilcoxon analysis to investigate structural rela-
tionships and instructional effects. Second, this
study emphasizes the full mediating effect of
entrepreneurial attitudes and mindsets, which
are rarely studied together. Third, this study
uses gamification not only as a learning tool but
also as a pedagogical intervention integrated
into a causal learning model, which provides a
new layer of understanding of how educational
engagement affects entrepreneurial abilities in
university students.

This study combines gamification in entre-
preneurship education with systematic instruc-
tional design that includes game-based tasks,
simulation modules, and real-world business
challenges. The curriculum implements a sys-
tem of points, rankings, and achievement badges
that correspond to learning outcomes. For ex-
ample, through competitive simulations, stu-

dents must complete entrepreneurial tasks such

as designing business models, presenting ideas,
and conducting market validation. Each activity
earns points and feedback, and students ad-
vance levels based on their performance. This
mechanism allows students to increase their
participation and enthusiasm.

In addition, peer assessment, challenge-
based team collaboration, and mentor-guided
feedback are implemented to illustrate core
business dynamics while encouraging collabora-
tive learning and self-improvement. The
gamification process is integrated into the learn-
ing materials and applied in course assessment
and student reflection, ensuring alignment be-
tween educational objectives and gamification
practices. Entrepreneurship education also fa-
cilitates risk-taking tendencies, problem-solving
skills, and creative ideas, which increase self-
confidence and success. Entrepreneurial atti-
tudes emerge as stronger behavior indicators
than intentions (Isabelle, 2020; Wardana et al.,
2020). This emphasizes the importance of en-
trepreneurship education in encouraging entre-
preneurial behavior and economic growth.
H,: Entrepreneurial education has a significant

positive effect on entrepreneurial attitude

Entrepreneurship education in higher edu-
cation institutions plays a crucial role in build-
ing entrepreneurial attitudes, behaviors, mind-
sets, and intentions among students. This edu-
cational strategy focuses on three main do-
mains: cognitive, affective, and behavioral, with
clear objectives to enhance understanding and
entrepreneurial thinking. This entrepreneurial
mindset consists of two distinct aspects: plan-
ning (elaboration) and implementation (action
and evaluation). Learning methods that focus
on experience and engagement have proven
successful in developing both aspects while fos-

tering constructive entrepreneurial attitudes and
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perspectives (Alshebami, Al-Jubari, Alyoussef,

& Raza, 2020; Alshebami, Al-Jubari, Alyoussef,

& Raza, 2020).

H,: Entrepreneurial education has a significant
positive influence on the development of

an entrepreneurial mindset.

A varied learning environment in higher
education improves students’ cognitive and cre-
ative abilities, especially in entrepreneurship
education. Previous studies indicate that engag-
ing in educational programs significantly im-
proves students’ entrepreneurial skills. Entre-
preneurial competence encompasses understand-
ing, attitudes, and skills directly related to job
performance, which can be improved through
specific training. Entrepreneurship education,
business plan competitions, and practical sup-
port interventions have improved these compe-
tencies. Entrepreneurship education significantly
improves entrepreneurial competencies and in-
tentions among students (Chen, Tang, & Han,
2022; Glackin & Phelan, 2020; Lv et al., 2021).
H,: Entrepreneurial education has a significant

positive influence on the development of

entrepreneurial competence

A person’s attitude plays an important role
in shaping entrepreneurial ability in various
ways. First, attitude influences how opportuni-
ties and challenges are perceived, encouraging
people to try new ideas. Secondly, a good atti-
tude increases enthusiasm and resilience in
achieving business targets. Third, attitudes re-
late to key entrepreneurial traits that strengthen
business development capabilities, such as inde-
pendence, innovation, and resilience. Fourth, an
optimistic and proactive attitude improves the
process of making bold and innovative deci-
sions. Fifth, an open attitude towards learning

and self-development encourages individuals to
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improve skills through training and experience.
Finally, a favorable attitude towards coopera-
tion and social networking strengthens relation-
ships with business partners and investors. Pre-
vious research indicates that a proactive entre-
preneurial attitude significantly increases com-
petence and predicts business success (Wardana
et al., 2020).
H,: Entrepreneurial attitude has a significant
positive influence on the development of

entrepreneurial competence

A person’s attitude plays an important role
in shaping entrepreneurial ability in various
ways. First, attitude influences how opportuni-
ties and challenges are perceived, encouraging
people to try new ideas. Secondly, a good atti-
tude increases enthusiasm and resilience in
achieving business targets. Third, attitudes re-
late to key entrepreneurial traits that strengthen
business development capabilities, such as inde-
pendence, innovation, and resilience. Fourth, an
optimistic and proactive attitude improves the
process of making bold and innovative deci-
sions. Fifth, an open attitude towards learning
and self-development encourages individuals to
improve skills through training and experience.
Finally, a favorable attitude towards coopera-
tion and social networking strengthens relation-
ships with business partners and investors
(Wardana et al., 2020). Previous research indi-
cates that a proactive entrepreneurial attitude
significantly increases competence and predicts
business success.

H,: Entrepreneurial mindset has a significant
positive influence on the development of

entrepreneurial competence

Entrepreneurship education provides un-
derstanding, skills, and experience in recogniz-

ing and applying entrepreneurial principles.
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Empirical research shows that well-organized

education improves entrepreneurial skills. A

good entrepreneurial attitude must be devel-

oped first for the knowledge to be applied
effectively. Entrepreneurial attitudes are char-
acterized by views, beliefs, and risk-taking pro-
pensities that support opportunity exploration
and innovation. When positive attitudes are
instilled through entrepreneurship education,
individuals are more likely to exhibit proactive
behavior, confidence, and motivation in apply-
ing entrepreneurial skills. Entrepreneurial atti-
tudes have been recognized as an important
mediating role between educational interven-
tions and student mindset formation (Wardana
et al., 2020; Alshebami, Al-Jubari, Alyoussef, &

Raza, 2020). The knowledge and skills acquired

cannot be applied to business actions without

appropriate attitude formation.

Hé6: The relationship between entrepreneurial
education and entrepreneurial competence
development is mediated by entrepreneur-
ial attitude

Entrepreneurship education imparts theo-
retical knowledge of business concepts and prac-
tical skills such as market opportunity determi-
nation and risk reduction strategies. However,
entrepreneurial competencies will not be en-
hanced unless this knowledge is applied in real
situations. An entrepreneurial mindset serves as
a driver to turn theory into practice. For ex-
ample, a theoretical understanding of business
risk becomes more efficient when one is willing
to take action. Students with an entrepreneurial
mindset tend to be more creative, able to over-
come obstacles, and adapt to market changes.
With this mindset, business acumen is honed,
an optimistic attitude towards opportunities is
strengthened, and continuous knowledge devel-
opment is enhanced. Therefore, developing this

mindset is crucial to ensure entrepreneurship

education creates skilled individuals (Chang,

Chang, & Chen, 2022; Al-Ghazali, Shah, &

Sohail, 2022).

H7: The relationship between entrepreneurial
education and entrepreneurial competence
development is mediated by entrepreneur-

ial mindset

Entrepreneurship programs encourage cre-
ative thinking and increase entrepreneurial
motivation among students, which requires in-
novative pedagogical approaches (Lynch,
Kamovich, Longva, & Steinert, 2021). Integrat-
ing gamification in entrepreneurship education
provides an exciting yet challenging opportunity
to improve learning outcomes. The current use
of gamification in entrepreneurship education
can be divided into two different approaches.
First, game-based self-paced learning, where
self-paced games with entrepreneurial content
are used as the primary tool in the learning
process (Isabelle, 2020). Second, integrated
gamification, which combines game elements
with conventional classroom teaching (Lyons,
Fox, & Stephens, 2023; Pérez-Macias, Medina-
Molina, & Gismera-Tierno, 2022).

H8: Significant impact of using gamification for

entrepreneurship education

METHOD

This study utilizes primary data collected
directly from research subjects through a struc-
tured questionnaire. To capture respondents’
perceptions, the instrument employs closed-
ended statements on a S-point Likert scale,
ranging from 1 (Strongly Disagree) to 5 (Strong-
ly Agree). The questionnaire was distributed
electronically via an online questionnaire, with

all items carefully designed to align with the
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study’s theoretical framework. The research
examines four key variables: gamification in
entrepreneurship education as the endogenous
variable (Y), entrepreneurship education, entre-
preneurial behavior, and entrepreneurial mindset
as exogenous variables (X). Each variable is
operationalized through multiple indicators, rep-
resented as specific statements in the question-
naire. The study population comprises all un-
dergraduate students from Sekolah Tinggi Ilmu

Ekonomi Indonesia or STIESIA (Accounting and

Management study programs, cohorts 2022 and
2023) who have completed entrepreneurship
courses, totaling 160 students.

A detailed explanation of the indicators
used in this study is presented in Table 1.
Preliminary questionnaire testing was conducted
to assess the accuracy and reliability of the
items. The selection of criteria in this study was
since all students who had taken entrepreneur-
ship courses in both classes had been given a

trial of entrepreneurship gamification technol-

Table 1 Summary of Indicators for Questionnaire

Variables Indicators Measurement
Scale
Exogenous Variable
Entrepreneurial Education 1. The ability to think as an entrepreneur Likert Scale:
(Kusumojanto, Wibowo, 2. Increase understanding of entrepreneurship 1. Strongly
Kustiandi, & Narmaditya, 3. Present knowledge related to entrepreneurship disagree
2021; Saptono et al., 2020) 4. Increasing opportunity identification capabilities 2. Disagree
5. Forming students into entrepreneurs 3. Neutral
Entrepreneurial Attitude 1. Entrepreneurship is the best career choice 4. Agree
(Draghici, Albulescu, & 2. Motivation to be your own business boss 5. Strongly
Tamasila, 2014; Kusmintarti, 3. Motivation to work with a flexible schedule Agree
4,

Asdani, & Riwajanti, 2017)
activities

Motivation to participate in entrepreneurial

Willing to start a new business

Entrepreneurial Mindset
(Cui & Bell, 2021; Saptono et
al., 2020)

High optimism

Engage in entrepreneurial activities
Actively recognize business opportunities
Tend to take high risks in decision-making
Tolerance for uncertain situations

Entrepreneurial Competencies
(Sousa & Costa, 2022)

D Bl s Al

uncertainty

Basic knowledge of entrepreneurship
Active learners, able to adapt and cope with

3. The ability to research, assess, and market the

market and persuade customers

4. The capacity to define, determine, and identify

the causes of problems; identify, prioritize, and

select alternatives

5. Knowledge to become an entrepreneur

Endogenous Variable

Entrepreneurial Gamification 1. Pre-Test
(Satria, Zuhroh, & Sari, 2024) Post-Test

g

Ratio scale
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Figure 1 Structural Relationship between Variables

ogy. This research focuses on the effectiveness
of gamification, so all students with these crite-
ria are considered important to be included as
samples to ensure the research results are more
accurate (Sugiyono & Lestari, 2021). So, the
method used in the sample is census sampling.

This study employs a three-stage analytical
approach. The initial stage involves descriptive
statistical analysis to summarize the collected
data through several key steps: (1) generating
pie charts or bar charts to visualize respondent
characteristics (gender, age), (2) creating fre-
quency tables for response distributions, and
(3) computing measures of central tendency
and dispersion for all scaled responses. The
second stage examines intervariable relation-
ships using Partial Least Squares Structural
Equation Modeling (PLS-SEM), a robust alter-
native to Covariance-Based SEM (CB-SEM),
particularly when analyzing smaller datasets or
models with less established theoretical founda-
tions (Haryono, 2017). It is used to get the
answers from hypotheses 1-7. The final stage
employs a paired t-test to determine the differ-
ence between the pre-gamification and post-
gamification results, thereby proving the last

hypothesis. First and third stages were con-
ducted using SPSS 29, and the second stage was
conducted using SmartPLS 4.0 software, with
bootstrapping (5000 subsamples).

The PLS-SEM approach consists of two
key modeling phases. The first phase is the
outer Model Evaluation, which consists of va-
lidity and reliability tests for each latent vari-
able’s measurement model (Hair, Black, Babin,
& Anderson, 2014). Next step is to evaluate
model fit using two primary criteria: R-squared
(substantial, if R2 = 0.67 is substantial, moder-
ate if R2 = 0.33, and weak if R2 = 0.19) and Q-
squared (Q? value > 0 indicates the model
possesses predictive relevance, while Q2 < 0
suggests inadequate predictive capability). The
next phase is inner model assessment to evalu-
ate the structural relationships between vari-
ables as presented in Figure 1. A variable is said
to influence another variable when the p-value
is less than the specified alpha (5%-10%).

The final step is to test the significant
effect on improving students’ understanding of
the material presented through the gamification
created, by utilizing the pre-test and post-test
method (Sudarmilah et al., 2020; Wang et al.,
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Figure 2 Overview of Simulation for Gamification

2022). First, questions regarding what material
needs to be gamified are created before the
gamification process begins. The learning mate-
rial is based on the Semester Learning Plan
(SLP) for the Entrepreneurship Course at
STIESIA. Due to the broad scope of the SLP
covering all 14 meetings, one meeting will be
selected for gamification purposes. This study
will utilize the Break-Even Point as the topic.
This material was chosen due to its quantitative
character, which can be used as a game com-
pared to other materials, and has the opportu-
nity to be expanded, as it is related to other
courses in the Department of Accounting and
Management. In the simulation, students were
asked to create a new type of bread, set the
price, and calculate the BEP. Figure 2 shows a
summary of the simulation. Students also needed
to complete pre- and post-test questionnaires at
this stage.

90

RESULT

This section discusses data processing re-
sults employing several statistical analysis meth-
ods. It consists of descriptive statistics, the
PLS-SEM model, and test statistics. Table 2
shows the descriptive statistical results of the
respondents’ answers. On average, respondents
answered in agreement, except for the Entre-
preneurial Competence variable. Most respon-
dents answered “doubtful” for all question indi-
cators on this variable. Even respondents still
gave “strongly disagree” answers to the five
statements in this variable.

The testing uses the PLS-SEM analysis
method. This method comprises two primary test-
ing components, outer model evaluation and in-
ner model assessment. The first step for the outer
model is the convergent validity test. As shown
in Table 3 below, all factor loadings exceed 0.5.
This indicates that all indicators have met the
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Table 2 Descriptive Statistics

Indicator Mean Median Min Max SD Indicator Mean Median Min Max  SD
Entrepreneurial Education Entrepreneurial Mindset
X, 4.13 4 1 5 0.898 74 3.98 4 2 5 1.016
X, 4.17 4 1 5 1.006 Z,, 3.94 4 2 5 1.072
X, 417 4 1 50973 Z,, 4.18 5 1 5 1.032
X, 422 5 2 5 0.964 7. 4.18 5 2 5 1122
X 4.36 5 2 5 0.891 Z,s 4.27 5 2 5 1.063
Entrepreneurial Attitude Entrepreneurial Competence
Z., 415 5 2 5 1.119 Y, 3.55 4 1 5 1.364
Z., 4.22 5 2 5 1.082 Y, 3.49 4 1 5 1.329
Z; 4.24 5 1 5 1.058 Y, 3.43 4 1 5 1.409
Z4 4.19 5 2 5 1.035 Y, 3.38 4 1 5 1.255
Zs 4.13 4 2 8 1.039 Y, 3.17 4 1 S 1.441

convergent validity requirements, meaning each
indicator accurately and representatively mea-
sures its respective research variable.

As evidenced in Table 4, the correlation
values between the square root of AVE and its
corresponding latent variable (displayed in the
top row of each variable column) demonstrate
the highest values compared to other variables.
This indicates that each variable possesses unique
and distinct indicators that differentiate it from
the indicators of other variables. Next, Table 5
presents the summarized results of AVE and

composite reliability values for each latent vari-

able.

As presented in Table 5, all AVE values
indicate that the indicators measuring each la-
tent variable demonstrate both validity and re-
liability. The final step for the outer model is to
check the model’s goodness of fit. It was evalu-
ated based on the R-Square/Adjusted R-Square
criteria. The whole criteria were previewed in
Table 6. All variables exhibit values greater than
0 regarding Q-Square values, indicating predic-
tive relevance. All variables demonstrate large
effect sizes except for entrepreneurial compe-
tence, which shows a comparatively lower value.

The following process is the inner model step,
which tests a variable’s influence based on the

Table 3 Factor Loading Value of Each Variable

Entrepreneurial Entrepreneurial Entrepreneurial Entrepreneurial
Competence Education Mindset Attitude
0.941 0.819 0.829 0.938
0.958 0.913 0.916 0.939
0.956 0.917 0.894 0.941
0.910 0.913 0.920 0.927
0.910 0.894 0.893 0.917
Table 4 AVE Root Value of Each Variable
Competence  Education Mindset Attitude
Competence 0.935
Education -0.445 0.892
Mindset -0.553 0.643 0.891
Attitude -0.573 0.664 0.853 0.933
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Table 5 AVE and Composite Reliability Values for Each Variable

Component Entrepreneurial ~ Entrepreneurial  Entrepreneurial  Entrepreneurial

mponents Competence Education Mindset Attitude
AVE 0.874 0.796 0.794 0.87
Composite Reliability 0.972 0.951 0.951 0.971

Table 6 Goodness of Fit Criteria Value Model
R Square R Square Adjusted Q Square

Entrepreneurial Competence 0.347 0.331 0.293

Entrepreneurial Mindset 0.414 0.409 0.320

Entrepreneurial Attitude 0.440 0.436 0.377

hypothesis. The complete results of the path
analysis, including all p-values, are presented in
Table 7. Table 7 demonstrates that all research
hypotheses are supported, except the third hy-
pothesis (H3). Both indirect effects through atti-
tude and mindset variables exhibit statistically
significant influences on competency. The media-
tion analysis reveals complete mediation for both
mediating variables, indicating that prior to the
inclusion of these mediators, education did not

demonstrate a direct effect on competency.

Analysis of the Impact of Gamification on En-
trepreneurial Education

The subsequent analysis in this subsection
addresses the eighth research hypothesis (HS8).

Comparative results of the pre-test and post-
test performance for all respondents are pre-
sented in Figure 4. It can be shown that post-
test scores are higher than pre-test scores. The
most substantial improvement was observed on
Q4 (BEP computation), where correct responses
increased from 124 (pre-test) to 149 (post-test),
while incorrect responses decreased from 36 to
11 respondents. However, statistical testing
needs to be carried out to determine whether
there is a difference between the pre-post test
and the statistical test.

Before conducting paired-sample analysis,
normality testing was performed to examine the
data distribution. The Kolmogorov-Smirnov test

was employed for this assessment, which indi-

Table 7 Results of the Effect between Variables

Effect between Variables Original Sample (O) T Statistics (|O/STDEV]) P Values
Education -> Attitude 0.664 9.532 0.000*
Education -> Mindset 0.643 10.203 0.000*
Education -> Competence -0.086 1.242 0.107
Attitude -> Competence 0.334 2.684 0.004*
Mindset -> Competence -0.213 1.5 0.067**
Education -> Attitude -> -0.222 2.601 0.005%
Competence
Education -> Mindset -> -0.137 1.52 0.065**
Competence

Note: “Significance a=5%
"Significance a=10%
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Total Score

Pre-test

Post-Test

Figure 4 Result of Pre-Test and Post-Test Scores

Table 8 Normality Test
Variable Statistic df P Values
Pre-Test 0.370 160 0.000
Post-Test 0.488 160 0.000

Table 9 Wilcoxon Test Result

Z

-4.986"

P Value

.000

cates non-normal data distributions (Table 8).
Consequently, non-parametric difference test-
ing was employed for subsequent analysis. Then,
a comparative analysis was conducted between
the pre-test (case-based assessment) and post-
test (gamified assessment) using the Wilcoxon
Signed-Rank Test. The results demonstrate a
statistically significant difference between as-
sessment conditions (Table 9). This finding leads
to rejecting the null hypothesis and accepting
the alternative hypothesis, confirming a signifi-
cant performance difference between post-test
(gamified) and pre-test (traditional) scores.
Consequently, the eighth research hypothesis
(H,) is supported. This suggests that the imple-

mentation of gamification has a significant im-

pact on entrepreneurship education outcomes.

DISCUSSION

The results of this study indicate that en-
trepreneurship education has a positive and
significant effect on students’ entrepreneurial
attitudes. Through entrepreneurship education,
students acquire foundational entrepreneurial
knowledge, including risk management, market-
ing, and business planning, as well as practical
skills that enhance their confidence and readi-
ness to tackle business challenges. In addition,

entrepreneurship education fosters an entrepre-
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neurial mindset characterized by the ability to
adapt to change, take calculated risks, and make
informed decisions quickly and efficiently. These
characteristics play a role in creating a proac-
tive attitude when starting and managing busi-
ness ventures (Alshebami, Al-Jubari, Alyoussef,
& Raza, 2020; Al-Ghazali, Shah, & Sohail,
2022).

Previous research has shown that entre-
preneurship education, which focuses on devel-
oping entrepreneurial knowledge, practical skills,
and attitudes, effectively enhances positive atti-
tudes towards entrepreneurship. Through the
incorporation of theoretical knowledge, practi-
cal skills, and mindset development, entrepre-
neurship education shapes students’ interest in
entrepreneurial activities, encouraging them to
act decisively and develop their ventures
(Avillanoza & Domingo, 2020; Wardana et al.,
2020).

Entrepreneurship education has a positive
and statistically significant effect on forming an
entrepreneurial mindset. This indicates that stu-
dents who engage in entrepreneurship educa-
tion experience a measurable improvement in
their entrepreneurial mindset, as evidenced by
their ability to identify opportunities, propen-
sity to take quantifiable risks, and creative busi-
ness attitude. This finding reinforces previous
studies, which show that entrepreneurship edu-
cation builds a thorough understanding of en-
trepreneurship by developing an entrepreneur-
ial mindset in three important developmental
areas: cognitive (knowledge acquisition and criti-
cal thinking), affective (motivation and attitude
formation), and behavioral (practical skills and
decision-making) (Bazkiaei et al., 2020; Jena,
2020; Al-Ghazali, Shah, & Sohail, 2022).

Entrepreneurship education has a limited

effect on students’ entrepreneurial competen-
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cies. This result contradicts the initial expecta-
tion that entrepreneurship education can di-
rectly improve students’ entrepreneurial skills.
One possible reason for this discrepancy is that
entrepreneurship education in this study fo-
cused too much on the financial aspect. Gami-
fication primarily involves calculating the Cost
of Goods Sold (COGS), whereas entrepre-
neurship encompasses additional aspects, in-
cluding marketing, human resources, logistics,
and production. In addition, the entrepreneur-
ship education students obtain is still theoreti-
cal and lacks practical experience in the field.
As a result, students find their learning less
relevant in the real business context (Mukhtar,
Wardana, Wibowo, & Narmaditya, 2021; Lv et
al., 2021).

Entrepreneurship education can positively
impact entrepreneurial competence when sup-
ported by complementary elements, such as
business plan competitions and entrepreneurial
practice support (Lv et al., 2021). Entrepre-
neurship education without hands-on experi-
ence and business competitions may not be as
effective for improving students’ competencies.
Moreover, entrepreneurial competence is a com-
plex skill, influenced not only by education but
also by experience, environment, and individual
characteristics. Self-motivation, availability of
mentors, and participation in entrepreneurial
communities may improve entrepreneurial abil-
ity (Wardani & Nugraha, 2021; Herdiyana,
Nuryani, & Miftahudin, 2024; Jassin & Dewi,
2023).

This study demonstrates that students’
entrepreneurial attitude plays a significant role
in enhancing their entrepreneurial ability. This
research aligns with previous studies that sug-
gest good entrepreneurial attitudes enhance

various aspects of entrepreneurial competen-
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cies. These attitudes enable individuals to im-
prove their managerial skills, risk-taking ability,
creativity, and resilience in facing business chal-
lenges. Thus, students with strong entrepre-
neurial attitudes tend to be more successful in
running their own businesses as entrepreneurs
(Wardana et al., 2020; Ramadani et al., 2022).
The entrepreneurial mindsets that enhance
students’ entrepreneurial skills include proac-
tive and initiative-driven approaches, motivat-
ing students to recognize opportunities and re-
spond quickly. Moreover, an openness to taking
risks enhances both decision-making and finan-
cial management abilities. Creativity and inno-
vation foster distinctive business solutions and
boost competitiveness. At the same time, resil-
ience and determination empower students to
confront obstacles with increased assurance,
whereas self-efficacy—belief in one’s abilities—
enhances communication skills and strategic
thinking. Focused and disciplined mindsets also
play a vital role in successful business manage-
ment, while flexibility allows students to adapt
to changes in the market and technology. Culti-
vating these attitudes enables students to en-
hance their entrepreneurial skills and become
more proficient in managing business dynamics
more effectively and sustainably (Wardana et
al., 2020; Al-Ghazali, Shah, & Sohail, 2022).
Students believe their entrepreneurial
mindset is crucial to developing business skills.
This discovery aligns with earlier studies, which
have shown that individuals with a robust en-
trepreneurial mindset have a strong foundation
for developing extensive and sustainable entre-
preneurial skills (Al-Ghazali, Shah, & Sohail,
2022; Mawson, Casulli, & Simmons, 2023).
The entrepreneurial mindset is crucial in devel-
oping and enhancing students’ entrepreneurial

skills. People with a robust entrepreneurial

mindset often exhibit opportunity-focused think-
ing, enabling them to recognize business poten-
tial even in uncertain circumstances. This per-
spective encourages creativity in generating ex-
tra value and discovering answers to market
demands. Moreover, the entrepreneurial mindset
fosters the bravery to take risks, which is essen-
tial for strategic choices about investments,
marketing, and business growth (Wardana et
al., 2020).

In addition to embracing risks, this atti-
tude also enhances flexibility and toughness.
Students with strong entrepreneurial mindsets
adapt more easily to market trends, technologi-
cal advances, and new business challenges. This
flexibility is crucial for sustaining competitive-
ness in changing business landscapes. The en-
trepreneurial mindset enhances problem-solv-
ing abilities and data-driven decision-making, as
students familiar with critical thinking are more
inclined to pursue creative solutions to business
issues (Al-Ghazali, Shah, & Sohail, 2022;
Mawson, Casulli, & Simmons, 2023).

This strong mentality motivates students
to pursue ongoing education and personal
growth. Individuals with a growth mindset in
entrepreneurship are more receptive to novel
experiences, helpful criticism, and strategic ad-
justments when encountering setbacks. As a
result, they advance their business skills more
quickly, encompassing communication, negotia-
tion, and resource management. Ultimately, the
entrepreneurial mindset influences how students
start businesses and guides their operations,
expansion, and long-term maintenance of their
enterprises (Al-Ghazali, Shah, & Sohail, 2022;
Amofah & Saladrigues, 2022). The entrepre-
neurial attitude acts as a mediator between
entrepreneurship education and entrepreneurial

skills. The mediation effect implies complete
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mediation, as entrepreneurship education does
not directly influence entrepreneurial compe-
tence but exhibits substantial indirect effects
when the entrepreneurial attitude acts as a
mediating variable. In other words, entrepre-
neurship education does not directly improve
students’ entrepreneurial skills. Instead, it fos-
ters a robust entrepreneurial mindset (Mukhtar,
Wardana, Wibowo, & Narmaditya, 2021).
This discovery holds significant implica-
tions, indicating that students view an entrepre-
neurial mindset as a vital element that must be
acknowledged in connecting the efficacy of en-
trepreneurship education to skill enhancement.
Favorable entrepreneurial mindsets—such as
willingness to take risks, inventive thinking,
perseverance in overcoming obstacles, and fo-
cus on opportunities—act as critical compo-
nents that convert the entrepreneurial knowl-
edge acquired through education into practical
business skills. Hence, methods of teaching
entrepreneurship should not confine their em-
phasis to theoretical understanding and practi-
cal abilities. They should also focus on develop-
ing entrepreneurial mindsets through practical
learning techniques, such as experiential learn-
ing, business simulations, and guidance from
industry professionals (Al-Ghazali, Shah, &
Sohail, 2022; Amofah & Saladrigues, 2022).
The entrepreneurial mindset completely
mediates the connection between entrepreneur-
ship education and entrepreneurial competence.
Entrepreneurship education does not directly
improve individuals’ entrepreneurial skills but
operates by creating an entrepreneurial mindset
as an intermediary factor. Entrepreneurship
education equips individuals with the knowl-
edge, skills, and experiences necessary for be-
coming entrepreneurs. Nonetheless, the knowl-
edge and skills gained from entrepreneurship
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education may not effectively convert into prac-
tical entrepreneurial competencies without a
robust entrepreneurial mindset (Alshebami, Al-
Jubari, Alyoussef, & Raza, 2020; Al-Ghazali,
Shah, & Sohail, 2022).

This discovery aligns with entrepreneurial
mindset theory, highlighting that an entrepre-
neurial mindset encompasses a willingness to
take risks, creativity in seizing opportunities,
and the ability to remain resilient in navigating
business uncertainties. Additionally, these find-
ings align with earlier studies suggesting that an
entrepreneurial mindset connects entrepreneur-
ship education with tangible outcomes in devel-
oping entrepreneurial competence. When people
possess a robust entrepreneurial mindset, they
demonstrate an increased willingness to apply
knowledge acquired from entrepreneurship edu-
cation to enhance their business management
skills (Al-Ghazali, Shah, & Sohail, 2022; Amofah
& Saladrigues, 2022). The results from the
non-parametric test prompted the dismissal of
the null hypothesis and the endorsement of the
alternative hypothesis. As a result, Hypothesis
8 is validated. This verifies that gamification
has a statistically significant impact on the re-
sults of entrepreneurship education. The analy-
sis showed favorable outcomes from gamifica-
tion, as post-test results surpassed those of the
pre-test. The Wilcoxon Mean Rank test further
supported these findings, yielding consistent
results about the effectiveness of the interven-

tion.

CONCLUSION

Entrepreneurship education demonstrates
a significant positive influence on the develop-
ment of entrepreneurial attitudes among stu-

dents. Entrepreneurship education has a statis-
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tically significant positive effect on cultivating
an entrepreneurial mindset. The analysis re-
veals no significant direct relationship between
entrepreneurship education and the develop-
ment of entrepreneurial competencies. Entre-

preneurial attitudes and entrepreneurial mindset

attitudes in the relationship between entrepre-
neurship education and competency develop-
ment. The findings establish that the entrepre-
neurial mindset fully mediates the relationship
between entrepreneurship education and com-

petence. The implementation of gamification in

significantly positively impact the formation of entrepreneurship education vyields statistically

entrepreneurial competencies. The study con- significant positive outcomes.

firms the full mediating role of entrepreneurial

REFFERENCES
Al-Ghazali, B. M., Shah, S. H. A., & Sohail, M. S. (2022). The role of five big personality traits

and entrepreneurial mindset on entrepreneurial intentions among university students in Saudi
Arabia. Frontiers in Psychology, 13(October), 964875. https://doi.org/10.3389/fpsyg.2022.
964875.

Alshebami, A. S., Al-Jubari, 1., Alyoussef, I. Y., & Raza, M. (2020). Entrepreneurial education as a
predicator of community college of Abqaiq students’ entrepreneurial intention. Management
Science Letters, 10, 3605-3612. https://doi.org/10.5267/j.msl.2020.6.033.

Amofah, K. & Saladrigues, R. (2022). Impact of attitude towards entrepreneurship education and
role models on entrepreneurial intention. Journal of Innovation and Entrepreneurship, 11(1),
36. https://doi.org/10.1186/s13731-022-00197-5.

Avillanoza, R. A. & Domingo, M. D. (2020). Effect of entrepreneurship education program to
attitudes toward starting a business, entrepreneurial desirability, competence, and intention.
International Review of Management and Business Research, 9(4), 87-94. https://doi.org/
10.30543/9-4(2020)-9.

Bakar, M. Z. A., Muhamed, A. A., Hassan, M. F., Halif, M. M., & Rahim, N. N. A. (2022). The
moderating role of entrepreneurship education on the relationship between entrepreneurial
attitude and entrepreneurship intention. International Journal of Academic Research in Busi-
ness and Social Sciences, 12(1). https://doi.org/10.6007/ijarbss/v12-i1/12157.

Bazkiaei, H. A., Heng, L. H., Khan, N. U., Saufi, R. B. A., & Kasim, R. S. R. (2020). Do
entrepreneurial education and big-five personality traits predict entrepreneurial intention
among universities students? Cogent Business ¢& Management, 7(1), 1801217. https://doi.org/
10.1080/23311975.2020.1801217.

Chang, A., Chang, D. F., & Chen, T. L. (2022). Detecting female students transforming entrepre-
neurial competency, mindset, and intention into sustainable entrepreneurship. Sustainability,
14(20), 12970. https://doi.org/10.3390/su142012970.

Chen, H., Tang, Y., & Han, J. (2022). Building students’ entrepreneurial competencies in Chinese
universities: Diverse learning environment, knowledge transfer, and entrepreneurship educa-
tion. Sustainability, 14(15), 9105. https://doi.org/10.3390/su14159105.

97



Juwita Sari, et al. / Developing Entrepreneurial Competence among University Students through Gamification-based
Entrepreneurship Education / JEE, Vol. 14, No. 2, September 2025, 83-100

Cui, J. & Bell, R. (2022). Behavioural entrepreneurial mindset: How entrepreneurial education
activity impacts entrepreneurial intention and behaviour. The International Journal of Manage-
ment Education, 20(2), 100639. https://doi.org/10.1016/j.ijjme.2022.100639.

Draghici, A., Albulescu, C. T., & Tamasila, M. (2014). Entrepreneurial attitude as knowledge Asset:
Its impact on the entrepreneurial activity in Europe. Procedia - Social and Behavioral Sciences,
109, 205-209. https://doi.org/10.1016/j.sbspro.2013.12.445.

Glackin, C. E. W. & Phelan, S. E. (2020). Improving entrepreneurial competencies in the classroom:
An extension and in-study replication. New England Journal of Entrepreneurship, 23(2), 79—
96. https://doi.org/10.1108/NEJE-04-2020-0005.

Hair, J. F., Black, W. C., Babin, B. J., & Anderson, R. E. (2014). Multivariate data analysis (7th ed.).
Upper Saddle River: Pearson Education Limited.

Haryono, S. (2017). Metode SEM untuk penelitian manajemen dengan AMOS LISREL PLS. Jakarta:
PT Intermedia Personalia Utama.

Herdiyana, R., Nuryani, P, & Miftahudin, U. (2024). Harapan orangtua terhadap anak Pra-Sekolah
dapat dilihat dari perspektif psikologi perkembangan anak. Banun: Jurnal Pendidikan Islam
Anak Usia Dini, 2(1), 37-48.

Isabelle, D. A. (2020). Gamification of entrepreneurship education. Decision Sciences Journal of
Innovative Education, 18(2), 203-223. https://doi.org/10.1111/dsji.12203

Jassin, A. A. & Dewi, L. G. K. (2023). Pengaruh pendidikan kewirausahaan, persepsi kewirausahaan,
dan self-efficacy terhadap minat berwirausaha mahasiswa akuntansi. Co-Value Jurnal Ekonomi
Koperasi dan kewirausabaan, 14(2).

Jena, R. K. (2020). Measuring the impact of business management students’ attitude towards
entrepreneurship education on entrepreneurial intention: A case study. Computers in Human
Behavior, 107, 106275. https://doi.org/10.1016/j.chb.2020.106275.

Kusmintarti, A., Asdani, A., & Riwajanti, N. I. (2017). The relationship between creativity,
entrepreneurial attitude and entrepreneurial intention (case study on the students of State
Polytechnic Malang). International Journal of Trade and Global Markets, 10(1), 28. https://
doi.org/10.1504/ijtgm.2017.082379.

Kusumojanto, D. D., Wibowo, A., Kustiandi, J., & Narmaditya, B. S. (2021). Do entrepreneurship
education and environment promote students’ entrepreneurial intention? the role of entrepre-
neurial attitude. Cogent Education, 8(1). https://doi.org/10.1080/2331186x.2021.1948660.

Lynch, M., Kamovich, U., Longva, K. K., & Steinert, M. (2021). Combining technology and
entrepreneurial education through design thinking: Students’ reflections on the learning
process. Technological Forecasting and Social Change, 164, 119689. https://doi.org/10.1016/
j.techfore.2019.06.015.

Ly, Y., Chen, Y., Sha, Y., Wang, J., An, L., Chen, T., Huang, X., Huang, Y., & Huang, L. (2021). How
entrepreneurship education at universities influences entrepreneurial intention: Mediating
effect based on entrepreneurial competence. Frontiers in Psychology, 12, 655868. https://
doi.org/10.3389/fpsyg.2021.655868.

98



Juwita Sari, et al. / Developing Entrepreneurial Competence among University Students through Gamification-based
Entrepreneurship Education / JEE, Vol. 14, No. 2, September 2025, 83-100

Lyons, R. M., Fox, G., & Stephens, S. (2023). Gamification to enhance engagement and higher
order learning in entrepreneurial education. Education + Training, 65(3), 416—432. https://
doi.org/10.1108/ET-05-2022-0204.

Mawson, S., Casulli, L., & Simmons, E. L. (2023). A competence development approach for
entrepreneurial mindset in entrepreneurship education. Entrepreneurship Education and Peda-
gogy, 6(3), 481-501. https://doi.org/10.1177/25151274221143146.

Mukhtar, S., Wardana, L. W, Wibowo, A., & Narmaditya, B. S. (2021). Does entrepreneurship
education and culture promote students’ entrepreneurial intention? The mediating role of
entrepreneurial mindset. Cogent Education, 8(1), 1918849. https://doi.org/10.1080/2331186X.
2021.1918849.

Pérez-Macias, N., Medina-Molina, C., & Gismera-Tierno, L. (2022). Gamification in the develop-
ment of entrepreneurial intentions: A QCA analysis. Entrepreneurship Education, 5(3), 343—
365. https://doi.org/10.1007/s41959-022-00079-7.

Ramadani, V., Rahman, M. M., Salamzadeh, A., Rahaman, M. S., & Abazi-Alili, H. (2022).
Entrepreneurship education and graduates’ entrepreneurial intentions: Does gender matter? A
multi-group analysis using AMOS. Technological Forecasting and Social Change, 180, 121693.
https://doi.org/10.1016/j.techfore.2022.121693.

Saptono, A., Wibowo, A., Narmaditya, B. S., Karyaningsih, R. P D., & Yanto, H. (2020). Does
entrepreneurial education matter for Indonesian students’ entrepreneurial preparation: The
mediating role of entrepreneurial mindset and knowledge. Cogent Education, 7(1). https://
doi.org/10.1080/2331186x.2020.1836728.

Satria, V. H., Zuhroh, N. F.; & Sari, J. (2024). Enhancing student engagement in entrepreneurship
education for undergraduate student through gamification methods. Asian Journal of Educa-
tion and Social Studies, 50(8), 206-214. https://doi.org/10.9734/ajess/2024/v50i81521.

Soomro, B. A. & Shah, N. (2022). Entrepreneurship education, entrepreneurial self-efficacy, need
for achievement and entrepreneurial intention among commerce students in Pakistan. Educa-
tion + Training, 64(1), 107-125. https://doi.org/10.1108/ET-06-2020-0186.

Sousa, M. J. & Costa, J. M. (2022). Discovering entrepreneurship competencies through problem-
based learning in higher education students. Education Sciences, 12(3), 185. https://doi.org/
10.3390/educsci12030185.

Sudarmilah, E., Irsyadi, F. Y. A., Purworini, D., Fatmawati, A., Haryanti, Y., Santoso, B., Bakhtiar,
D. N., & Ustia, N. (2020). Improving knowledge about Indonesian culture with augmented
reality gamification. IOP Conference Series: Materials Science and Engineering, 830(3),
032024. https://doi.org/10.1088/1757-899X/830/3/032024.

Sugiyono & Lestari, P. (2021). Metode penelitian komunikasi (kuantitatif, kualitatif, dan cara mudah
menulis artikel pada jurnal internasional). Bandung: Alfabeta.

Sultan J. (2020). Effect of entrepreneurial mindset and entrepreneurial competence on performance
of small and medium enterprise, evidence from literature review. International Journal of
Management & Entrepreneurship Research, 2(7), 476-491. https://doi.org/10.51594/ijmer.v2i7.
197.

99



Juwita Sari, et al. / Developing Entrepreneurial Competence among University Students through Gamification-based
Entrepreneurship Education / JEE, Vol. 14, No. 2, September 2025, 83-100

Wardana, L. W,, Narmaditya, B. S., Wibowo, A., Mahendra, A. M., Wibowo, N. A., Harwida, G.,
& Rohman, A. N. (2020). The impact of entrepreneurship education and students’ entrepre-
neurial mindset: The mediating role of attitude and self-efficacy. Heliyon, 6(9), €¢04922. https:/
/doi.org/10.1016/j.heliyon.2020.e04922.

Wardani, V. K. & Nugraha, J. (2021). Pengaruh pendidikan kewirausahaan, lingkungan keluarga,
attitude towards entrepreneurship terhadap intensi berwirausaha melalui self efficacy. Jurnal
Ekonomi Pendidikan Dan Kewirausahaan, 9(1), 79-100. https://doi.org/10.26740/jepk.vIn1.p79-
100.

Wang, C., He, ]., Jin, Z., Pan, S., Laftkihi, M., & Kong, X. (2022). The impact of gamification on
teaching and learning physical internet: A quasi-experimental study. Industrial Management ¢
Data Systems, 122(6), 1499-1521. https://doi.org/10.1108/IMDS-09-2021-0600.

100



