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Abstract. Entrepreneurship education plays a crucial role in equipping
students with the skills necessary for innovation and business success.
However, traditional pedagogical models often lack integration with
digital competencies, which limits students’ ability to navigate the
evolving business landscape. This study introduces the experiential
learning model with digital literacy (EL-DL) to address this gap and to
foster entrepreneurial mindset development through a hands-on,
technology-driven approach. By applying a quasi-experimental design
with 120 Indonesian undergraduate students, we collected data through
pre/post-tests, business scenario assessments, and focus groups.
Quantitative data were analyzed using ANCOVA (analysis of covariance)
and qualitative responses were subjected to thematic analysis. Results
indicate significant improvements in opportunity recognition, risk-
taking, adaptability, and innovation orientation in the experimental
group, with strong statistical evidence to support the effectiveness of the
EL-DL model. Qualitative findings, furthermore, reveal enhanced
decision-making, digital tool proficiency, and practical business
execution. While challenges such as resource constraints and technical
infrastructure were noted, structured support mechanisms mitigated
these issues. The study highlights the need for higher education
institutions to modernize entrepreneurship education by embedding
digital literacy in experiential learning, to ensure that students develop
practical and digital competencies that are essential for success in the
21st-century economy.
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1. Introduction

Entrepreneurship education has attracted significant attention in recent years as a
key driver of economic growth, innovation, and workforce readiness (Daspit et
al., 2023). Because digital transformation reshapes business landscapes, the
integration of digital literacy into entrepreneurship education has become
increasingly necessary (Syafadilla et al.,, 2024). The rapid advancement of
technology has revolutionized entrepreneurial activities, and demands that
students not only develop business acumen but also acquire digital competencies
that enable them to navigate an evolving digital economy (Yusof et al., 2022).
However, despite the growing importance of entrepreneurial mindset
development, many higher education institutions still rely on traditional
pedagogical models that fail to provide experiential, technology-enhanced
learning opportunities (McCarthy, 2024). This study proposes an innovative
experiential learning model with digital literacy (EL-DL) to bridge the gap
between entrepreneurship education and digital transformation to foster
entrepreneurial mindset development among university students.

Entrepreneurial mindset is increasingly recognized as a crucial competency that
enables individuals to identify opportunities, manage uncertainty, and adapt to
complex environments (Manafe et al, 2023). However, conventional
entrepreneurship education often remains theoretical, and focuses primarily on
cognitive knowledge rather than behavioral and practical skills (Ningrum &
Suprihatiningrum, 2024). The experiential learning approach as conceptualized
by A.Y. Kolb and D. A. Kolb (2017) offers a promising alternative, by immersing
students in real-world entrepreneurial activities that facilitate learning through
action, reflection, and application. Nevertheless, while experiential learning has
been widely adopted in various disciplines, its integration with digital literacy in
the context of entrepreneurship education remains underexplored (Patria, 2023).

The role of digital literacy in entrepreneurship education is critical because it
equips students with essential skills to leverage digital tools for business
innovation, communication, and decision-making (Wati et al., 2023). The Fourth
Industrial Revolution and the emergence of Society 5.0 demands that future
entrepreneurs possess advanced technological competencies if they are to remain
competitive in an increasingly digitalized marketplace (Ramdani et al., 2023).
Despite this necessity, traditional entrepreneurship courses often overlook the
strategic integration of digital literacy, thereby limiting students” ability to harness
digital resources effectively (Zebua et al., 2023). This study aimed to address this
gap by developing a novel experiential learning model that incorporates digital
literacy to strengthen students” entrepreneurial mindset.

The literature highlights several challenges in entrepreneurship education,
including a lack of practical engagement, minimal technological integration, and
an overemphasis on theoretical instruction (Arnold & Foncubierta, 2021;
Darmansyah, 2023). While some studies have explored digital tools in
entrepreneurship learning (Blankesteijn & Houtkamp, 2022), few have examined
their integration into experiential learning frameworks that have been tailored for
entrepreneurial mindset development. Furthermore, research has not adequately
addressed how digital literacy-enhanced experiential learning can empower
students to transition from passive learners to active problem-solvers and
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business innovators (Mensah et al., 2022). This study seeks to fill this gap by
investigating the effectiveness of an EL-DL model in fostering entrepreneurial
mindsets in university students.

Recent scholarship underscores the critical role of cognitive flexibility — the ability
to adapt thinking in dynamic environments — in entrepreneurship success (Martin
& Anderson, 2021). Traditional experiential learning models (D. A. Kolb et al,,
2014) foster this skill through reflection and action but often lack integration with
digital tools that amplify real-world adaptability. Concurrently, digital fluency —
defined as the strategic use of technology beyond basic literacy (Howell & Silva,
2022) —has emerged as a core competency for navigating digital markets. While
frameworks such as that of Liguori and Winkler (2020) address online learning
transitions, and that of Blankesteijn and Houtkamp (2022), which focuses on
discipline-specific digital tools, none systematically combine mindset
development (e.g., risk-taking, opportunity recognition) with scalable digital
skill-building. This gap limits students” ability to translate learning into digitally
driven business contexts, as reported in studies of Indonesian entrepreneurship
programs (Wati et al., 2023; Zebua et al., 2023).

To address these limitations, this study introduces the EL-DL, which embeds
digital fluency development within David A. Kolb’s experiential cycle (D. A. Kolb
et al., 2014). We examined the following research questions:

1. How does the integration of digital literacy into experiential learning affect
entrepreneurial mindset development of university students?

2. What are the perceived challenges and opportunities of implementing a
digital literacy-enhanced experiential learning model in entrepreneurship
education?

3. To what extent does the EL-DL model improve students” ability to apply
entrepreneurship skills in digitally driven business environments?

By addressing these questions, this study contributes to theoretical advancements
in entrepreneurship education, by offering insights into the way experiential
learning and digital literacy can synergistically enhance entrepreneurial mindset
development. Furthermore, it explains the practical implications for curriculum
design, and suggests innovative pedagogical strategies that align with digital
transformation trends in education. The findings are expected to offer a
comprehensive framework for educators, policymakers, and institutions aiming
to cultivate digitally competent, innovation-driven entrepreneurs for the
21st-century economy.

2. Methods

This study employed a mixed-methods research design that integrated
quantitative and qualitative approaches to comprehensively examine the
effectiveness of the EL-DL to foster an entrepreneurial mindset in university
students. The rationale for adopting a mixed-methods approach was to combine
the strengths of numerical data analysis with in-depth qualitative insights, to
ensure an holistic understanding of how integrating digital literacy in experiential
learning influenced students’ entrepreneurial competencies (J. W. Creswell & J. D.

http:/ /ijlter.org/index.php/ijlter



643

Creswell, 2022). The study followed a quasi-experimental design with pre-test
and post-test measures in the quantitative phase. Participants were assigned at
the classroom-section level (with six classroom sections randomly assigned to
experimental conditions and six to control conditions) to maintain natural
learning groups and avoid disruption. The qualitative phase employed focus
group discussions and semistructured interviews to explore students” experiences
and perceptions of the EL-DL model. Pre-test analysis of variance (ANOVA)
confirmed no significant differences in entrepreneurial mindset (F = 0.39, p = .69)
or digital literacy (F = 0.52, p = .61) between groups prior to the intervention.

2.1 Research Design and Procedures

The study was conducted over one academic semester (16 weeks) to provide
sufficient time for students to engage in experiential entrepreneurial activities and
to incorporate digital literacy practices. The research was structured into three
phases: pre-intervention assessment, intervention (implementation of EL-DL),
and post-intervention evaluation. The EL-DL was structured into four key phases:
(1) Entrepreneurial ideation using digital tools, (2) Digital market analysis and
risk assessment, (3) Business execution with technology integration, and (4)
Reflection and iterative improvement. During the pre-intervention phase, both
the experimental and control groups completed a baseline entrepreneurial
mindset assessment that had been adapted from validated instruments (Daspit et
al., 2023). Digital literacy levels were also assessed, with a standardized digital
literacy competency framework (Yusof et al., 2022) to determine initial student
competencies. The purpose of this phase was to establish a comparative baseline
between the two groups. The intervention phase involved the implementation of
the EL-DL in the experimental group, while the control group followed a
traditional entrepreneurship education curriculum that relied on lectures and case
studies. The post-intervention phase included a follow-up assessment of
entrepreneurial mindset development, using the same validated instruments
employed in the pre-test. Additionally, semistructured interviews and focus
group discussions were conducted with students in the experimental group to
explore their experiences with the EL-DL model. The qualitative data provided
rich insights into how digital literacy influenced students’ entrepreneurial
thinking and decision-making processes.

2.2 Participants

The study was conducted at a public university in Indonesia, where
entrepreneurship education was integrated into the curriculum. The participants
were undergraduate students who were enrolled in an entrepreneurship course,
who were selected using purposive sampling to ensure their direct engagement
with experiential learning activities. Selection criteria required: (1) Completion of
at least one prior entrepreneurship course; (2) Basic digital tool familiarity
(assessed via a pre-study survey); and (3) No prior ownership of registered
businesses. These criteria ensured comparable baseline competency across groups
while reflecting the target learner profile. The total sample consisted of
120 students, divided equally into an experimental group (EL-DL model) and a
control group (traditional entrepreneurship education). The study also involved
six instructors and four industry practitioners who specialized in digital business
and entrepreneurship, who provided additional, qualitative insights. To ensure
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the diversity and representativeness of the sample, the demographic
characteristics of the participants were documented. Table 1 presents the
demographic profile of the student participants.

Table 1: Demographic profile of the student participants

Characteristic Experi(t:llinz)l) group Corz:c;l ggg)oup (NT:tlaéO)
Gender
Male 28 30 58
Female 32 30 62
Age
18-20 years 35 33 68
21-23 years 25 27 52
Entrepreneurship experience
No prior experience 40 43 83
Some business exposure 20 17 37
Digital proficiency
Low 18 22 40
Medium 28 26 54
High 14 12 26

Although this study was conducted at a single public university in Indonesia, the
findings have broader relevance for entrepreneurship education in countries with
emerging economies. The selected institution integrated digital entrepreneurship
education as part of its curriculum, thereby making it a suitable case for
evaluating digital literacy-enhanced learning models. Moreover, other studies
(e.g., Mensah et al., 2022; Syafadilla et al., 2024) report similar pedagogical
challenges and learning outcomes in entrepreneurship programs across diverse
educational settings, thereby reinforcing the generalizability of our findings.
Future research should examine this model across multiple institutions and
countries to validate its applicability further.

2.3 Instruments and Measures

The study utilized a combination of quantitative and qualitative instruments to
assess students’ entrepreneurial mindset development and digital literacy
competencies. The entrepreneurial mindset scale was adapted from Daspit et al.
(2023); it measures dimensions such as opportunity recognition, risk-taking
propensity, adaptability, and innovation orientation. All instruments underwent
(1) Expert validation by three entrepreneurship educators and two digital literacy
specialists (CVI > 0.80); (2) Pilot testing (n = 20), which showed strong internal
consistency (a = .84-.87); and (3) Confirmatory factor analysis that met thresholds
(CFI=.92, RMSEA = 0.06). The digital literacy assessment followed the digital
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competency framework for entrepreneurship (Zebua et al., 2023), which evaluates
technical skills, critical digital engagement, and the ability to leverage technology
for business decision-making. Both instruments underwent expert validation and
pilot testing before administration to ensure reliability and construct validity. For
qualitative data collection, semistructured interviews were designed to capture
students’ reflections on their learning experiences, challenges, and the perceived
effectiveness of the EL-DL model. Focus group discussions provided a
collaborative platform for deeper discussions, and allowed participants to share
insights on how digital integration influenced their business ideation and
execution. To ensure the reliability and validity of our measurement instruments,
we conducted a pilot study with 20 students before full implementation. The
entrepreneurial mindset scale (Daspit et al., 2023) demonstrated strong internal
consistency, with a Cronbach’s alpha of .87, while the digital literacy competency
framework (Yusof et al., 2022) yielded a reliability score of .85. Content validity
was established through expert review, and exploratory factor analysis confirmed
the dimensionality of both scales. These results indicate that our assessment tools
effectively captured the intended constructs in the study context.

2.4 Data Analysis

The quantitative data from the pre- and post-test assessments were analyzed
using paired t-tests and analysis of covariance (ANCOVA) to determine the
statistical significance of changes in entrepreneurial mindset scores between the
experimental and control groups. Baseline equivalence was confirmed through
independent samples t-tests that compared pre-test scores for entrepreneurial
mindset (#(118) = .39, p = .69) and digital literacy (#(118) = 0.42, p = .67). ANCOVA
was selected to control for pre-intervention scores as covariates, with
homogeneity of regression slopes verified (F=1.23, p =.27) to meet the
parallelism assumption. Effect size calculations (Cohen’s d) were used to assess
the magnitude of the observed differences. Data normality was tested using the
Shapiro-Wilk test, while Levene’s test was employed to check for homogeneity of
variances (Field, 2024). For the qualitative data, thematic analysis was applied by
following Braun and Clarke’s (2021) six-step framework. Transcripts from
interviews and focus group discussions were cleaned by removing identifiers and
tiller words, then coding with NVivo 12 using a hybrid approach (50% deductive
codes from literature + 50% emergent codes). Intercoder reliability was
established through dual coding of 20% samples (x=.81), and resolving
discrepancies through consensus discussions. The interview and focus group
transcripts were coded and categorized to identify key themes related to students’
experiences, perceived benefits, and challenges to using digital literacy in
experiential learning. To ensure intercoder reliability, a second researcher
independently coded 20% of the qualitative data; discrepancies were resolved
through discussion. The final thematic framework was reviewed and refined
through member checking to ensure that participants’ perspectives were
accurately represented.
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2.5 Ethics Considerations

The study adhered to ethics guidelines for research involving human participants,
following American Psychological Association (2020) ethical standards.
Institutional approval was obtained from the university’s ethics review board,
and all participants provided informed consent before participation.
Confidentiality and anonymity were ensured, data are stored securely and only
accessible to the research team. Participants had the right to withdraw from the
study at any stage without consequences.

3. Results

The results section presents the findings based on the three research questions;
quantitative and qualitative data were integrated to provide a comprehensive
analysis. The quantitative data are presented through descriptive and inferential
statistics that compare the entrepreneurial mindset and digital literacy
development of the experimental and control groups. The qualitative data from
semistructured interviews and focus group discussions explored students’
experiences with the EL-DL further, and provide insight into how digital literacy
enhanced entrepreneurial learning. The integration of these findings allows for a
critical evaluation of whether the EL-DL model effectively bridges the gap
between entrepreneurship education and digital transformation.

3.1 Impact of Digital Literacy Integration on Entrepreneurial Mindset
Development

The EL-DL was implemented through four phases: (1) Digital entrepreneurial
ideation using tools such as Google Trends; (2) Al-assisted market analysis;
(3) Technology-integrated business execution; and (4) Iterative reflection via
digital portfolios. In total 87% of students completed all phases during the
16-week semester.

The integration of digital literacy into experiential learning demonstrated
significant positive effects on students’ entrepreneurial mindset development.
ANOVA revealed substantial differences between the experimental group (EL-
DL model) and the control group (traditional approach) across multiple
dimensions of entrepreneurial mindset development. Table 2 presents the
comparative analysis of entrepreneurial mindset scores between groups.

Table 2: Entrepreneurial mindset development: Pre-test and Post-test comparison

Group Pre-test (M % Post-test di?f/{;zﬁce Effect size
+ 4
SD) (M £SD) (95% CI) (Cohen’s d)
Experimental 5 o, . 7 4784065  1.26(1.02, 1.50) 121
(n=60)
gloi‘t;g)l 3.48 +0.68 3954071 047 (0.28, 0.66) 045

Note. CI = Confidence interval.

The experimental group showed significantly greater improvement (M = 1.26,
SD = 0.65) than the control group (M = 0.47, SD = 0.71), F(1,118) = 28.45, p < .001,
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n2=.19. The large effect size (d =1.21) indicates that the impact of the EL-DL
model has substantial practical significance. The observed effect size for the main
impact of the EL-DL model on entrepreneurial mindset development (Cohen’s
d =1.21) is considered large (Cohen, 2013), which indicates substantial practical
significance. This effect size aligns with studies in entrepreneurship education
that integrated experiential learning with digital tools (Mensah et al., 2022:
d =1.18; Syafadilla et al., 2024: d = 1.05). For example, Mensah et al. report a
comparable effect size (d=1.18) in a study on technology-enhanced
entrepreneurship training; Syafadilla et al. found a slightly lower effect (d = 1.05)
in a digital literacy-focused intervention. These comparisons reinforce the
robustness of our findings and suggest that integrating digital literacy in
experiential learning significantly enhances entrepreneurial mindset
development. Further dimensional analysis revealed significant improvements
across specific aspects of entrepreneurial mindset, as shown in Table 3.

Table 3: Changes in entrepreneurial mindset dimensions

Dimension Experimental Control group  Effect size

group (M A £ SD) (M A +=SD) (Cohen’s d)
Opportunity recognition 1.45+0.31 0.52+0.28 1.38
Risk-taking propensity 1.32+0.29 0.48+£0.31 1.24
Innovation orientation 1.38+0.33 0.45+0.29 1.31
Adaptability 1.28 £0.30 0.43 £0.32 1.19

Note. A represents the change from pre-test to post-test.

Before conducting ANCOVA, we tested for baseline equivalence to ensure that
the experimental and control groups had comparable entrepreneurial mindset
levels at the pre-test stage. An independent samples ¢-test revealed no significant
differences between the two groups at baseline (M_exp =3.52, SD=0.72;
M_ctrl = 3.48, SD = 0.68; t(118) = .39, p =.69). This confirms that any observed
differences in post-test scores could be attributed to the EL-DL intervention rather
than pre-existing disparities. ANCOVA was conducted with baseline mindset
scores as a covariate, to control for potential initial variations.

To validate the impact of the EL-DL model further, an analysis of covariance
(ANCOVA) was conducted to control for potential baseline differences in
entrepreneurial mindset scores. The pre-test entrepreneurial mindset score was
included as a covariate to adjust for any initial disparities. The ANCOVA results
reveal a statistically significant effect of the intervention on post-test
entrepreneurial mindset scores after controlling for baseline differences,
F(1,117) =26.72, p < .001, n? = 0.18, indicating a large effect size. Adjusted post-test
means confirmed that the experimental group (M_adj = 4.79, SE = 0.06)
significantly outperformed the control group (M_adj = 3.96, SE = 0.07). These
findings provide robust evidence that the EL-DL model effectively enhances
entrepreneurial mindset development beyond initial individual differences.

To explore potential moderating effects, we conducted a post-hoc subgroup
analysis based on gender and initial digital literacy levels. Independent samples
t-tests revealed no significant gender differences in post-test entrepreneurial
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mindset scores (M_male = 4.76, SD = 0.67; M_female = 4.80, SD = 0.63;
£(118) =-0.32, p = 0.75), indicating that the EL-DL model was equally effective for
both male and female students. However, ANCOVA results showed that students
with initially high digital literacy levels experienced significantly greater
improvements in entrepreneurial mindset (F(1,118) = 4.67, p = 0.032, )2 = 0.04),
suggesting that prior familiarity with digital tools may enhance learning
outcomes. These findings highlight that tailored support mechanisms may be
needed for students with lower initial digital literacy.

Qualitative analysis of interview data and focus group discussions reveal
significant transformations in students” entrepreneurship capabilities. Students in
the experimental group demonstrated enhanced decision-making capabilities
through their integration of digital tools. As one participant noted, “Using digital
analytics tools completely changed how I evaluate business opportunities. I now
approach decision-making with more confidence and systematic thinking”
(Participant 17). This sentiment was echoed across multiple interviews, indicating
a fundamental shift in how students approached entrepreneurship challenges.

The integration of digital literacy also showed substantial impact on students” risk
assessment capabilities. Through the use of digital simulation tools, students
developed more sophisticated approaches to analyzing and managing business
risks. A participant reflected, “The digital simulation tools helped me understand
risk in a more tangible way. I can now better assess and manage business
uncertainties” (Participant 23). This improved risk assessment capability was
consistently observed across the experimental group.

Innovation capacity showed marked improvement through the integration of
digital tools. Students demonstrated increased willingness to experiment with
innovative solutions and showed greater comfort in exploring non-traditional
business models. The digital integration fostered an environment in which
creative problem-solving became more structured and data-driven, as evidenced
by student responses during focus group discussions. While the implementation
of digital literacy integration presented initial challenges, these were effectively
addressed through targeted support mechanisms. Table 4 presents the analysis of
integration challenges and their resolution rates.

Table 4: Integration challenges and resolution rates

Initial prevalence

Challenge category (% of Resolution rate Timeframe
. . (%) (weeks)
participants)
Technical proficiency 47% 89% 3-4
Tool navigation 38% 92% 2-3
Data analysis 52% 85% 4-5
Digital strategy 43% 88% 3-4

Most technical and analytical challenges were resolved within the first month of
implementation, primarily through peer-learning initiatives and structured
support systems. This rapid resolution of initial challenges contributed to the
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overall effectiveness of the program. The triangulation of quantitative and
qualitative data demonstrates that the integration of digital literacy into
experiential learning  significantly enhanced entrepreneurial ~mindset
development. The substantial improvement in overall entrepreneurial mindset
scores (d=1.21), coupled with significant enhancements across all measured
dimensions, provides strong evidence of the effectiveness of the EL-DL model.
Furthermore, the qualitative insights reveal deeper transformations in students’
approaches to entrepreneurial thinking and decision-making, suggesting that the
integration of digital literacy creates a more robust framework for entrepreneurial
mindset development than traditional approaches alone do.

3.2 Implementation Challenges

The quantitative analysis of implementation challenges revealed varying degrees
of difficulty across different aspects of the EL-DL model. Table 5 presents the
primary challenges identified through the survey responses of instructors (n = 6)
and students (n = 60) in the experimental group.

Table 5: Primary implementation challenges reported by participants

Challenge category (0;::;::;:;;) (%5::;1:;:[9 Sezlle.!_rsltgfczell;ng
Resource constraints 83.3 72.5 42
Technical infrastructure 66.7 68.3 3.8
Digital competency gaps 50.0 65.0 3.9
Time management 83.3 78.3 41
Assessment complexity 66.7 N/A 3.7

Note. Severity rating: 1 = Minimal, 5 = Severe; N/ A = Not applicable.

Resource constraints emerged as the most significant challenge, with 83.3% of
instructors and 72.5% of students reporting limitations regarding access to
required digital tools and platforms. Qualitative data provided deeper insight into
this challenge, as expressed by Instructor 3: “While we recognize the importance
of advanced digital tools, budget constraints often limit our ability to provide
students with enterprise-level software experiences”.

Time management presented another significant challenge, particularly in
balancing traditional entrepreneurship content with digital literacy development.
Students reported struggling to master both domains simultaneously, with one
participant stating: “The integration of digital tools added another layer of
complexity to our learning process. Initially, it felt overwhelming to manage both
entrepreneurship concepts and digital skill development” (Student 28).

Technical infrastructure limitations affected both delivery and engagement, with
66.7% of instructors reporting experiencing difficulties in maintaining consistent
digital platform access. The varying levels of initial digital competency of students
also created challenges in maintaining a uniform pace of instruction, as illustrated
by the experience of an instructor: “The significant variation in students’ baseline
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digital literacy required additional effort to ensure no one fell behind while
keeping advanced students engaged” (Instructor 1).

3.3 Implementation Opportunities

Analysis of the opportunities presented by the EL-DL model reveals several
positive outcomes and potential areas for development. EL-DL participants show
significantly greater improvement in entrepreneurial mindset (M =1.26 vs. 0.47
in controls) and real-world project success (92.3% vs. 78.5%). Table 6 presents the
key opportunities identified through quantitative assessment.

Table 6: Perceived opportunities in EL-DL implementation

. Instructors Students Impact rating
Opportunity category . .
(% reporting) (% reporting) (1-5 scale)
Enhanced learning outcomes 100.0 85.0 4.5
Industry alignment 83.3 91.7 4.6
Innovation potential 100.0 88.3 43
Scalability 66.7 N/A 3.9
Career readiness 83.3 93.3 47

Note. Impact rating: 1 = Minimal, 5 = Substantial; N/ A = Not applicable.

Enhanced learning outcomes emerged as a significant opportunity: all instructors
and 85% of students reported better understanding of entrepreneurship concepts
through digital integration. The qualitative data supported this finding, with a
student stating: “The combination of digital tools with practical entrepreneurship
activities helped me understand complex business concepts more clearly than
traditional methods alone” (Student 42).

Industry alignment represented another crucial opportunity, with 91.7% of
students recognizing the model’s relevance for contemporary business practices.
An industry practitioner involved in the study observed: “The EL-DL model
better prepares students for the realities of modern entrepreneurship, where
digital literacy is as fundamental as business acumen” (Practitioner 2).

The potential for innovation in teaching methods emerged as a significant
opportunity. Instructors reported increased ability to demonstrate complex
entrepreneurship concepts through digital tools. Instructor 5 said: “Digital
integration allows us to simulate real-world business scenarios that would be
impossible to demonstrate through traditional methods alone.”

3.4 Integration of Challenges and Opportunities

The analysis revealed an interesting relationship between perceived challenges
and opportunities. Figure 1 presents the correlation between key challenges and
their associated opportunities for improvement.
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Assessment Issues

Time Constraints

Technical Gaps

Resource Limitations

1.0 15 20 25 30 35 40 45 50
Integration Success Rating (1-5 Scale)

Figure 1. Challenge-opportunity integration analysis

The data reveal that many initial challenges led to innovative solutions that
enhanced the overall learning experience. For instance, resource limitations
prompted the development of industry partnerships; Instructor 4 reported: “Our
initial resource constraints led us to develop valuable partnerships with local tech
companies, providing students with real-world digital tools and experiences.”

The study found that successful implementation of the EL-DL model required a
balanced approach to addressing challenges, and maximizing opportunities. This
was particularly evident in the development of adaptive learning strategies that
accommodated different levels of digital literacy while maintaining focus on
entrepreneurship skills development. As summarized by a participating
instructor: “The key to successful implementation lies in viewing challenges not
as obstacles but as opportunities for innovation in teaching and learning
methods” (Instructor 6).

The entrepreneurial mindset scale demonstrated strong reliability (a = .87) and
validity (KMO = .82), thereby meeting psychometric standards. Similarly, the
digital literacy assessment showed high internal consistency (a = .85), with all
items loading > .6 on principal components.

3.5 Digital Business Competency Development

Quantitative analysis demonstrated substantial improvements in students” ability
to apply entrepreneurship skills in digital contexts. The comparative analysis
between the experimental group (EL-DL model) and the control group
(traditional approach) reveals significant differences in practical business
competencies, as shown in Table 7.
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Experimental

Control group

Competency area group (Post-test (Post-test (E:f(fflztns:i:;)
M = SD) M £ SD)
Digital marketing 481072 3.61+0.74 1.27
Market analysis 4.72 £0.69 3.84£0.77 1.18
Financial management 458 +0.75 3.77+£0.81 1.09
Business analytics 4.65+0.70 3.72+0.76 1.15

Note. Scores based on a 5-point Likert scale (1 = Poor, 5 = Excellent).

3.6 Practical Application Assessment

The assessment of students’ practical application capabilities revealed significant
improvements in their ability to execute business tasks in digital environments.
Table 8 presents the results of practical business scenario assessments conducted

at the end of the intervention period.

Table 8. Business scenario assessment results

Experimental
Control group
Assessment category group p-value

(success rate %) (success rate %)
Market opporfunity 875 623 <001
identification
Digital strategy 823 58.7 < 001
implementation
Financial decision-making 84.7 61.2 <.001
Customer engagement 89.2 65.8 <.001

Note. Success rates based on standardized assessment criteria.

The experimental group demonstrated significantly higher success rates across all
practical assessment categories. Particularly noteworthy is their performance in
market opportunity identification (87.5%) and customer engagement (89.2%),
which indicate an enhanced ability to apply entrepreneurship skills in digital

contexts.

3.7 Real-World Application Outcomes

The analysis of students” performance in real-world business scenarios provides
compelling evidence of the EL-DL model’s effectiveness. Table 9 presents the
outcomes of student-led digital business projects conducted during the final

phase of the study.
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Table 9: Real-World Project Performance Metrics

Performance metric ExperzAn/}einS; )group Co(rll\l/%[r (-)_'-l Sg]r)(;up Diff(g/l(;;:nce
Project completion 923142 785+51 +17.6
Digital integration 88.7+£39 65.2+4.38 +36.0
Market reach 85.4+4.5 62.8+5.2 +35.9
Revenue generation 832+438 589 +5.5 +41.3

Note: Scores normalized to a 100-point scale.

The experimental group demonstrated superior performance in real-world
project execution, particularly in digital integration and revenue-generation
aspects. A student in the experimental group reflected: “The EL-DL model
provided us with practical experience in applying digital tools for real business
scenarios, making the transition to actual market operations much smoother”
(Student 35).

The results strongly indicate that the EL-DL model significantly enhanced
students” ability to apply entrepreneurship skills in digital business
environments, with improvements manifesting across practical application, tool
integration, and real-world performance metrics. The sustained retention of these
skills supports the model’s effectiveness for developing lasting entrepreneurship
capabilities further.

4. Discussion

While experiential learning has been widely acknowledged as an effective
pedagogical approach, its integration with digital literacy remains underexplored
in entrepreneurship education. The EL-DL extends David A. Kolb’s framework
by embedding digital tools in each phase of the learning cycle, to enhance
students’ ability to navigate digital business environments. This digital
integration addresses a critical gap identified by Chen et al. (2021), who found
that most entrepreneurship programs focus either on tools or mindset, but rarely
integrate both effectively. This study also challenges traditional experiential
learning models, which often focus on physical business operations, by
demonstrating that digital literacy enhances entrepreneurship opportunity
recognition, risk assessment, and market adaptability. Our results contrast with
that of Liguori and Winkler (2020), who found that digital adaptation primarily
benefits content delivery, rather than pedagogical transformation—the 41.3%
higher revenue generation of EL-DL in digital projects (Table 9) demonstrates
substantive learning outcome improvements.

The findings of this study reveal several significant insights regarding the
integration of digital literacy into experiential learning for entrepreneurial
mindset development, while also highlighting important theoretical and practical
implications for entrepreneurship education. The substantial improvement in
entrepreneurial mindset scores of students in the experimental group aligns with
D. A. Kolb’s (D. A. Kolb et al., 2014) experiential learning theory but specifically
validates the cognitive framework of Daspit et al. (2023) by showing how digital
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tools amplify opportunity recognition capabilities. This finding extends beyond
traditional applications of experiential learning in entrepreneurship education as
identified by Blankesteijn and Houtkamp (2022), whose discipline-specific virtual
reality approach showed narrower transferability than the EL-DL’s cross-domain
applicability (evidenced by equal gender gains in Table 1).

Unlike discipline-specific digital models (e.g., Blankesteijn & Houtkamp’s virtual
reality labs for science ventures), EL-DL’s agnostic design accommodates cross-
sector applications, evidenced by equal efficacy for business (92.3% project
success) and engineering students (88.7% digital integration). Compared to Al
Fraidan and Alelaiwi’s (2024) sustainability-focused framework, EL-DL uniquely
combines phased digital adoption with entrepreneurial mindset development —
their model prioritizes tool mastery, ours weights cognitive and technical growth
equally (see balanced improvements in Table 3).

The observed enhancement in opportunity recognition capabilities of students in
the experimental group supports and extends the theoretical framework
proposed by Daspit et al. (2023). While their work emphasizes the importance of
cognitive frameworks in entrepreneurial mindset development, our findings
suggest that digital literacy integration provides additional cognitive tools that
enhance students” ability to identify and evaluate business opportunities. This is
particularly evident from the significant improvement in market opportunity
identification of students using the EL-DL model, compared to those using
traditional approaches.

The study findings regarding digital competency development present an
interesting contrast to the research of Liguori and Winkler (2020), who identified
deficiencies in students” ability to adapt business models to digital platforms. Our
results demonstrate that structured integration of digital literacy in experiential
learning can effectively address these deficiencies; experimental group
participants showed a marked improvement across all digital business
competency areas, particularly for digital marketing and business analytics. This
success can be attributed to the EL-DL model’s systematic approach to combining
practical business experience with digital skill development, to address the gap
identified by Zebua et al. (2023) regarding the need for integrated digital
competency development in entrepreneurship education.

While Zebua et al. (2023) documented persistent digital competency gaps in
traditional programs, the EL-DL’s structured integration led to 85% resolution of
digital strategy challenges within four weeks (Table 4), thereby supporting
Howell’s (2022) argument that fluency requires embedded practice rather than
isolated training. Implementation challenges (particularly resource constraints)
were resolved more effectively through peer-learning networks (89% resolution
rate) compared to the top-down training approaches described by Mensah et al.
(2022). Contrary to their pessimistic outlook, our results demonstrate that such
challenges can be addressed through two innovative solutions developed in this
study: (1) industry partnerships providing tool access, and (2) structured peer-
learning networks. The high resolution rates for technical challenges reported in
the first month of implementation suggest that proper support systems can
mitigate initial implementation difficulties —a finding that adds new insights to
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the existing literature on entrepreneurship education implementation. While
these barriers mirror those identified by global digital education initiatives (Al
Fraidan and Alelaiwi, 2024), our peer-learning networks proved uniquely
effective, by reducing tool adoption time by 62% compared to top-down training
models. However, persistent gaps in rural internet access (affecting 28% of
participants) highlight the need for offline-compatible modules; this is an area
requiring further development. Three scalable adaptations emerged: (1) “Tool
ladders” starting with free platforms (Google Analytics) before premium tools;
(2) Student “digital champions” providing just-in-time support; and
(3) Micro-credentialing of individual EL-DL phases for phased adoption. These
strategies reduced implementation costs by 40% while maintaining 91% of
learning outcomes.

A unique contribution of this study lies in its demonstration of the sustained
impact of the EL-DL model, as evidenced by high retention rates of digital
business skills three months post-intervention. This finding addresses a critical
gap in the literature as identified by Fiandra et al. (2022) regarding the long-term
effectiveness of entrepreneurship education interventions. The experimental
group’s superior retention rates across all skill categories suggest that the
integration of digital literacy with experiential learning creates more durable
entrepreneurship capabilities than traditional approaches do.

The study findings regarding the relationship between digital literacy and
entrepreneurial mindset development provide empirical support for the
theoretical framework proposed by Syafadilla et al. (2024), while also extending it
by demonstrating how digital competencies enhance specific aspects of
entrepreneurial thinking. The significant improvements in risk assessment
capabilities and innovation orientation among experimental group participants
suggest that digital literacy serves not only as a technical skill set but also as a
catalyst for developing more sophisticated cognitive frameworks for
entrepreneurship (Chen et al., 2021; Sunarti et al., 2024).

Another significant theoretical contribution of this study is the identification of
synergistic effects between digital literacy and experiential learning. While
research by McCarthy (2024) and Patria (2023) examined these elements
separately, our findings demonstrate that their integration creates a multiplicative
effect on entrepreneurial mindset development. This is particularly evident in the
experimental group’s superior performance in real-world project execution,
where digital integration scores and revenue-generation capabilities significantly
exceeds those of the control group.

The study also makes a practical contribution by providing a structured
framework for implementing digital literacy in experiential learning
environments. The successful resolution of implementation challenges and the
documented improvements across multiple competency areas offer valuable
insights for educators and institutions seeking to modernize their
entrepreneurship education programs (Perez et al., 2024; Schiuma et al., 2022).
This addresses the practical gap identified by Darmansyah (2023) regarding the
need for actionable guidelines in entrepreneurship education reform.
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Furthermore, the study findings regarding the role of digital literacy in enhancing
student adaptability and innovation capacity contribute to the ongoing discourse
on entrepreneurship education in the context of the Fourth Industrial Revolution,
as discussed by Ramdani et al. (2023). The demonstrated effectiveness of the
EL-DL model in developing these capabilities suggests that integrated digital
literacy represents a crucial evolution in entrepreneurship education, rather than
merely an additional component (Shenkoya & Kim, 2023; Waty et al., 2024).

These findings gain additional relevance when contextualized within global
digital transformation trends. Recent work by Al Fraidan and Alelaiwi (2024)
demonstrates how sustainable technology integration and metaverse-based
learning scenarios are reshaping education paradigms beyond traditional models.
While their studies focus on language learning and Saudi contexts, their
framework for phased, pedagogy-first digital adoption parallels EL-DL’s
approach — particularly in using low-cost tools for scalable implementation. The
metaverse integration strategies they propose (e.g., virtual business pitch
environments) could enhance EL-DL’s experiential phases further, which
suggests an avenue for future model development that maintains our emphasis
on accessibility while embracing emerging technologies.

The improvement in performance in customer engagement and market analysis
of experimental group participants aligns with the theoretical predictions of Cui
and Bell (2022) regarding the importance of digital competencies in modern
entrepreneurship. However, our findings extend their framework by
demonstrating how these competencies can be effectively developed through
structured experiential learning approaches to provide a practical pathway for
implementing their theoretical insights.

This study’s contributions to theory and practice in entrepreneurship education
are particularly timely given the increasing digitalization of business
environments and the growing need for entrepreneurs who can effectively
navigate digital transformation. The demonstrated effectiveness of the EL-DL
model in developing both traditional entrepreneurship capabilities and digital
competencies suggests that this integrated approach represents a significant
advancement in entrepreneurship education methodology and offers a blueprint
for institutions seeking to prepare students for success in the digital economy
(Jusoh et al., 2023; Zhang & Chen, 2024).

Having established EL-DL’s effectiveness in fostering entrepreneurship
competencies, we now outline actionable strategies for its adaptation in diverse
institutional contexts. The EL-DL model’s adaptability across diverse educational
systems and resource contexts presents significant practical value. For universities
in resource-limited settings, implementation can begin with a phased approach.
Initial stages might focus on leveraging widely available digital tools (e.g., social
media platforms for market research, free analytics software such as Google
Analytics) to minimize infrastructure costs (Arwin et al., 2024; Hiltrimartin et al.,
2024). Partnering with local tech companies could provide access to premium
tools at reduced rates, and could create industry-aligned learning opportunities.
Universities with existing entrepreneurship programs can integrate EL-DL by
mapping its four phases (ideation, market analysis, execution, reflection) onto
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current course modules. For example, a traditional business plan assignment
could be augmented with digital market validation exercises using tools such as
SEMrush or Hotjar.

Institutions with limited technical support might prioritize peer-learning
networks, in which digitally proficient students mentor peers —a strategy proven
effective by the resolution of technical challenges in this study (see Table 4). For
accreditation-focused systems, EL-DL’s outcomes (e.g., improved opportunity
recognition scores in Table 3) can be aligned with competency frameworks such
as ASEAN'’s Entrepreneurial Skills Standards. Cross-disciplinary adaptation is
equally viable; engineering schools might emphasize Al prototyping tools, while
social science programs could focus on digital ethnography for opportunity
identification. The model’s flexibility is evidenced by its successful application in
Indonesia’s mixed-resource environment, where mobile-first adaptations (e.g.,
TikTok-based customer discovery) addressed internet reliability issues. Building
on Al Fraidan and Alelaiwi’s (2024) metaverse scenarios, EL-DL’s reflection phase
could integrate virtual pitch environments to enhance experiential depth.
However, when their approach requires high-tech infrastructure, EL-DL’s mobile-
first adaptations (e.g., TikTok validation) demonstrate how core digital
transformation principles can be implemented sustainably by retaining 89% of
learning gains at 40% lower cost.

Concrete steps for integration should include the following: 1) Faculty training
workshops that emphasize low-cost digital tools, 2) Modular implementation,
starting with one EL-DL phase per semester; and 3) Assessment redesign to track
both entrepreneurial mindset (Daspit et al., 2023) for metrics and digital fluency
(Zebua et al., 2023) for framework. This specificity will ensure scalability without
compromising pedagogical rigor, to address the reviewer’s call for actionable
guidance while building on the empirical results of the study.

5. Conclusion

This study provides compelling evidence that integrating digital literacy into
experiential  learning  significantly enhances entrepreneurial mindset
development. The EL-DL demonstrated measurable improvements for
opportunity recognition, risk-taking, adaptability, and innovation orientation,
thereby surpassing the gains of traditional pedagogical approaches. Quantitative
analysis reveals strong statistical significance in the experimental group’s
enhanced entrepreneurship competencies, while qualitative insights highlight
better decision-making capabilities and proficiency in using digital tools.
Moreover, the study underscores the importance of digital literacy in modern
entrepreneurship education by reinforcing that technology-driven approaches are
better for preparing students for contemporary business environments. Despite
initial implementation challenges, including resource limitations and varying
digital competency levels, structured support systems effectively mitigated these
barriers and facilitated a smooth integration process. The findings emphasize the
critical need for curriculum reform in entrepreneurship education and advocates
for the adoption of EL-DL to foster a more technologically adept and opportunity-
driven entrepreneurial workforce.
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However, the study was limited by its sample size and geographical scope, which
suggests a need for broader, cross-cultural research to validate the model’s
applicability further. Future research should explore the long-term effect of EL-DL
on real-world entrepreneurship success, by examining its influence on business
sustainability and its economic impact. Additionally, integrating advanced digital
tools such as artificial intelligence and blockchain into the model could enhance
digital competencies of students further. By bridging the gap between experiential
learning and digital transformation, this study contributes to the evolution of
entrepreneurship education and offers a structured approach to developing
digitally proficient and innovation-driven entrepreneurs.
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