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Abstract

This study examines an empowerment program designed to develop a
digital entrepreneurial mindset among Generation Z maritime students by
strengthening self-efficacy and cognitive flexibility. Responding to the
accelerating digitalization of the maritime sector, the program aimed to shift
student perspectives from traditional seafaring roles toward innovation-
driven, technology-based entrepreneurship. Adopting a Participatory Action
Research (PAR) model, the intervention involved 118 second-semester
students at Politeknik Pelayaran Sumatera Barat and comprised stages of
preliminary assessment, socialization and motivational seminars, two-day
training workshops using Creative Problem Solving and Design Thinking,
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INTRODUCTION

The maritime sector serves as the backbone of the global economy, playing a vital
role in facilitating international trade, transportation, and logistics. For Indonesia a nation
recognized as an archipelagic state his sector not only drives economic growth but also
embodies the nation’s maritime identity. However, the emergence of Industry 4.0 and the
rapid expansion of the digital economy have significantly transformed the competency
requirements for human resources in the maritime field. Maritime vocational education,
which has traditionally emphasized technical and operational skills, now faces increasing
pressure to integrate digital literacy, innovation, and entrepreneurial thinking into its
curriculum.
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Politeknik Pelayaran Sumatera Barat (Poltekpel Sumbar), a maritime vocational
institution under the supervision of the Ministry of Transportation, is dedicated to
producing professional and competent seafarers through practice-oriented education
(Abduh et al,, 2022). Nonetheless, the current wave of digital transformation necessitates
a paradigm shift in its educational approach. The emergence of concepts such as smart
shipping, digital marine logistics, and maritime-based startups illustrates that future
seafarers must not only excel in technical expertise but also demonstrate the capacity to
become innovators and entrepreneurs capable of adapting to digital technologies
(Nazarwin et al,, 2025). This transformation underscores the need for maritime education
institutions to develop adaptive curricula that balance technical proficiency with digital
competence and creative problem-solving (Mashartanto et al., 2024; Kurniawan et al,,
2025). Through this approach, Indonesia’s maritime education system can ensure that its
graduates remain relevant and competitive in an increasingly digitalized global maritime
industry (Bissias et al., 2025).

Generation Z, who predominantly occupy the realm of vocational education today,
are characterized by their high proficiency in utilizing digital technologies, their capacity
for critical and analytical thinking, and their inclination toward adaptive, flexible, and
innovative learning approaches. (Kisactutan, 2024). However, the current vocational
maritime education system, which continues to emphasize discipline, procedural
adherence, and technical proficiency, has not yet fully optimized the creative potential of
the younger generation. Consequently, a gap has emerged between the technical
competencies of graduates and the evolving needs of the digital maritime industry, which
demands innovation, adaptability, and a willingness to take calculated risks. Therefore, it
is essential for maritime educational institutions to initiate a paradigm shift toward a
learning approach that fosters the development of a digital entrepreneurial mindset,
grounded in self-efficacy and cognitive flexibility (Surucu-Balci et al., 2024).

Based on preliminary observations and discussions with lecturers and students at
the Sumatera Barat Maritime Polytechnic (Poltekpel Sumbar), several key issues were
identified among second-semester students in developing a digital entrepreneurship
mindset. First, students demonstrated a relatively low level of self-efficacy in the context
of digital entrepreneurship. Many of them still perceive their primary career pathways as
being limited to professions such as seafarers or marine technicians, rather than as
innovators or entrepreneurs within the digital maritime sector. This lack of confidence in
generating business ideas, making strategic decisions, and managing potential risks has
contributed to their limited initiative and engagement in entrepreneurial activities (Duong
et al,, 2024). Secondly, students tend to demonstrate limited cognitive flexibility. Although
they possess strong technical skills, their established patterns of thinking often remain
routine and procedural. As a result, they face difficulties in adapting to technological
changes or modifying their cognitive strategies when confronted with novel problems (Gill
et al, 2021). The ability to think flexibly is a vital competency in fostering innovative
problem-solving within the context of the digital age. However, students in maritime
higher education institutions often experience limited exposure to the digital
entrepreneurship ecosystem. This condition arises because maritime education primarily
emphasizes technical proficiency and compliance with international seafarer competency
frameworks, such as those established by the STCW and IMO conventions. Consequently,
opportunities for students to participate in innovation-oriented initiatives or digital
entrepreneurship programs remain relatively scarce (Sharma & Nazir, 2021). Fourth,
there is still an absence of a structured empowerment program that integrates
psychological aspects (self-efficacy) and cognitive dimensions (cognitive flexibility) within
the framework of digital entrepreneurship practices. In fact, the integration of these two
aspects has been proven to enhance individuals’ readiness to make decisions and foster
innovation in the technology-driven industrial era (Yu et al., 2023).
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These issues highlight a significant gap between the technical competencies of
maritime students and the demands of the modern digital shipping industry, which
increasingly requires innovation and entrepreneurial skills. Therefore, a structured
empowerment model is needed to enhance students’ self-confidence and cognitive
flexibility through participatory approaches and experiential digital training.
Theoretically, the concept of self-efficacy, introduced by Bandura (1997), refers to an
individual’s belief in their capacity to organize and execute the actions required to achieve
specific outcomes. In the context of entrepreneurship, self-efficacy functions as a key
psychological determinant influencing one’s willingness to take risks, persistence in
overcoming challenges, and motivation to innovate. Meanwhile, cognitive flexibility
denotes an individual’s ability to modify their thought processes, adapt strategies, and
approach problems from multiple perspectives. Individuals with high cognitive flexibility
tend to exhibit greater creativity, adaptability, and openness to change, which are essential
attributes in navigating the dynamic and technology-driven landscape of the maritime
industry (Bacnar et al., 2025). The synergy between self-efficacy and cognitive flexibility
constitutes a critical foundation for the development of an innovative and competitive
digital entrepreneurship mindset. This integration enables individuals to adapt effectively
to dynamic technological environments while maintaining confidence in their ability to
create and implement novel business solutions.

Practically, the enhancement of these two aspects will enable maritime students to
transform from job seekers into job creators. They will not only be prepared to work on
ships or within the conventional maritime industry, but also be capable of developing new
business opportunities driven by digital technology, such as maritime applications, online
logistics systems, or digital-based seafarer training platforms. This initiative aligns with
the national blue economy strategy and Indonesia’s Digital Economy Roadmap 2030, both
of which emphasize the importance of innovation and technological empowerment to
ensure the sustainability of the maritime sector (Bhati et al., 2025).

The community service initiative entitled “Empowering Generation Z Maritime
Students to Develop a Digital Entrepreneurial Mindset through Self-Efficacy and Cognitive
Flexibility” represents a tangible manifestation of the institution’s commitment to
advancing the government’s strategic vision of cultivating high-quality maritime human
resources who are both competitive and adaptive to technological advancements. This
program serves as a strategic effort to bridge academic knowledge with practical
application, fostering innovation and entrepreneurial spirit among maritime students.
Through this initiative, the institution not only fulfills its educational and social
responsibilities but also contributes to the development of a sustainable and technology-
oriented maritime sector in Indonesia. This program engages students as the primary
subjects of empowerment through interactive training, workshops, digital business idea
simulations, and mentoring sessions designed to enhance self-confidence, creativity, and
adaptive thinking skills. Consequently, the initiative not only offers academic benefits but
also strengthens the role of Poltekpel Sumbar as a leading center for digital maritime
empowerment in Indonesia.

The rapid advancement of digital technologies such as Artificial Intelligence (Al), the
Internet of Things (IoT), and Big Data Analytics has transformed operational systems
within the maritime sector from ship automation to port logistics management. This
transformation necessitates the emergence of a new generation of seafarers who possess
not only technical proficiency but also mental resilience, adaptability, and an
entrepreneurial mindset. Without strategic interventions within vocational education
systems, graduates risk falling behind global standards and losing competitiveness in the
international labor market. Therefore, empowering maritime students by enhancing their
self-efficacy and cognitive flexibility is crucial to preparing them for the demands of the
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digital economy era and enabling them to contribute actively to the development of a
technology-driven maritime ecosystem.

Prior research concerning maritime vocational education has largely emphasized
the development of technical and operational proficiencies, particularly in areas such as
navigational skills, maritime safety practices, and vessel management. These studies tend
to concentrate on strengthening practical expertise required for professional performance
within the maritime industry (Hasan et al, 2024). However, there remains a limited
number of studies that examine the psychological and cognitive aspects of students within
the context of digital entrepreneurship development. Similarly, community service
activities in the maritime sector have predominantly focused on areas such as safety,
environmental sustainability, and technical training, rather than on fostering a digital
entrepreneurial mindset.

Therefore, this study presents a novel contribution by integrating two essential
constructs self-efficacy and cognitive flexibility into a unified approach to fostering a
digital entrepreneurial mindset among Generation Z maritime students. This model
provides a fresh perspective on the development of vocational education that emphasizes
innovation and digital sustainability, offering theoretical and practical implications for
future-oriented educational strategies.

METHOD

This study employs a qualitative approach using the Participatory Action Research
(PAR) model (Broer et al.,, 2023; Timmis et al., 2024). This approach was chosen as it
aligns with the study’s objective to actively empower students in the learning process and
in fostering transformative thinking. The PAR model enables students not merely to serve
as research subjects but to act as active participants engaged in every stage of the process
from problem identification to the evaluation of outcomes.

The research was conducted at Poltekpel Sumbar, located in Padang Pariaman
Regency, West Sumatra. This site was selected because Poltekpel Sumbar is a vocational
institution under the Ministry of Transportation, dedicated to developing professional and
globally competitive seafarers. The participants of the study were 118 second-semester
students enrolled in the maritime study program, who belong to Generation Z. These
students were chosen intentionally because they are at an early stage of professional
character formation, making them more receptive to guidance and direction in cultivating
a digital entrepreneurial mindset (Mini et al., 2023; Syed et al,, 2024). In summary, the
research setting and participant selection were strategically determined to ensure that the
study aligns with the institution’s mission and the developmental phase of the student
participants, thereby enhancing the relevance and applicability of the research outcomes.

This research was conducted through several sequential and interrelated stages. The
initial stage involved preparation and preliminary analysis, beginning with coordination
between the research team and the university administration. During this phase, a
preliminary survey was administered to explore students’ levels of self-efficacy, cognitive
flexibility, and their perceptions of the digital entrepreneurship landscape (Mozahem &
Adlouni, 2021; Ulfert-blank & Schmidt, 2022). The findings from this initial survey served
as the foundation for developing appropriate materials and activity strategies, ensuring
that the program was aligned with the students’ specific needs and learning contexts
(Honra & Monterola, 2024).

The subsequent stage involved digital entrepreneurship socialization and motivation.
In this phase, students were introduced to the fundamental concepts of digital
entrepreneurship through seminars and interactive discussion sessions. The speakers,
consisting of lecturers and practitioners from the digital maritime industry, provided
insights into technology-based business opportunities within the maritime sector. This
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activity aimed to help students understand the importance of innovation and resilience in
adapting to changes in the modern digital work environment (Geaquinto & Alves, 2024;
Hasan et al., 2024). The third stage comprised training and workshops, which served as
the core component of the empowerment program. Over the course of two days, students
engaged in various active learning activities designed to enhance their self-confidence and
adaptive thinking skills. During the self-efficacy strengthening session, students were
trained to recognize their personal potential, practice decision-making, and develop both
individual and group goals. This stage emphasized not only technical competence but also
the cultivation of a growth-oriented mindset, preparing students to navigate the
challenges and opportunities of the digital maritime entrepreneurship ecosystem
effectively.

Meanwhile, in the aspect of cognitive flexibility, students were encouraged to engage
in problem-solving activities using the Creative Problem Solving (CPS) and Design
Thinking approaches (Tsai et al., 2023; Choi et al., 2024). These methods trained students
to adopt an open mindset, explore solutions from multiple perspectives, and develop
digital business ideas that align with the maritime sector. The program then continued
with simulation sessions and mentoring for digital business idea development. Students
were divided into small groups to design and present digital business proposals related to
maritime issues, such as marine logistics applications, online sailor education services, or
technology-based environmental innovations in the maritime field. Each group received
guidance from lecturers and industry mentors, who provided constructive feedback on the
feasibility, innovation, and social value of their proposed ideas. Through these activities,
students not only enhanced their creative and analytical thinking skills, but also
strengthened their communication, teamwork, and leadership competencies key abilities
required in the modern digital and maritime industries.

Upon the completion of the entire training and mentoring phases, an evaluation and
reflection process was undertaken to comprehensively assess the effectiveness of the
implemented activities (Zarestky et al., 2022). The evaluation employed a dual-method
approach, consisting of direct observation and written reflections submitted by the
participating students. Within these reflections, students were encouraged to critically
express the personal transformations they experienced, particularly in terms of enhanced
self-confidence, cognitive development, and evolving attitudes toward digital
entrepreneurship (Hartmann et al, 2023). In addition, a comparative analysis was
conducted between the initial and final survey results to assess the improvement in
students’ understanding and attitudes toward the training topic. The collected data were
analyzed using a qualitative descriptive approach. The analysis involved reading,
interpreting, and categorizing the data according to key themes such as the enhancement
of self-efficacy, cognitive flexibility, and the development of a digital entrepreneurship
mindset. Observational findings, student reflections, and facilitator notes were utilized to
draw conclusions regarding the effectiveness of the empowerment activities. To ensure
data validity, the researchers employed source triangulation by comparing the results of
observations, interviews, and reflective notes. Furthermore, each finding was verified with
participants and academic supervisors to confirm that the analysis accurately represented
the actual conditions observed in the field.

Overall, this research method emphasizes not only data collection but also the
transformational process experienced by the participants. The students, who initially
viewed the maritime profession through a conventional lens, began to exhibit a shift in
mindset toward greater creativity and innovation (Farrokhnia et al., 2022). Through a
participatory approach, the program successfully fostered a collaborative and inspiring
learning environment, enabling students to gain confidence in adapting to change and to
take initiative in creating new opportunities within the realm of digital maritime
entrepreneurship (Jensen et al., 2025). The outcomes of this study will be compiled into a
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scientific article and submitted for publication in journals focusing on vocational
education or entrepreneurship. Furthermore, the findings and best practices derived from
this initiative will be disseminated through campus seminars to encourage the adoption of
similar empowerment models in other maritime education institutions.

Accordingly, the research methodology employed in this study extends beyond the
mere collection of academic data. It contributes to practical outcomes by enhancing
students’ and the institution’s capacity to cultivate a learning culture grounded in
innovation and digital entrepreneurship, particularly within the context of maritime
education.

RESULT AND DISCUSSION

The empowerment program for maritime students of Generation Z, aimed at
developing a digital entrepreneurship mindset, was conducted at Poltekpel Sumbar over a
period of approximately one month. The entire series of activities was successfully
implemented, involving 118 second-semester students. The program encompassed
several phases, including socialization, training, mentoring, and reflective evaluation.
Overall, the outcomes of the program demonstrated a significant improvement in
students’ self-confidence, cognitive flexibility, and understanding of the importance of
digital entrepreneurship within the maritime sector. Moreover, the initiative fostered a
more open, active, and collaborative learning atmosphere across the campus environment.

This program thus illustrates the effectiveness of structured empowerment activities
in enhancing entrepreneurial awareness and digital adaptability among maritime
students, preparing them to face the dynamic cgglal%%ges of the modern maritime industry.
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Figure 1. Digital Entrepreneurship Socialization and Motivation Activity
Source: Personal Documentation

The initial phase of the program commenced with a socialization session and
digital entrepreneurship motivation seminar held in the main auditorium of the campus.
During this stage, students were introduced to the fundamental concepts of digital
entrepreneurship, emphasizing the significance of self-efficacy and cognitive flexibility in
the context of the modern maritime industry. One of the photographs included in the
report captures the enthusiastic atmosphere of the seminar. The students, dressed in
complete uniforms, filled the hall and attentively listened to presentations delivered by
lecturers and digital practitioners. Several participants were actively engaged in
discussions, posing questions about potential business opportunities within the
technology-driven maritime sector.
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This activity effectively raised awareness that the maritime world extends beyond
ships and ports, encompassing digital innovations such as logistics applications, online
training platforms, and data-based maritime information systems. As a result of this
session, students began to recognize that creativity and the courage to seize opportunities
are essential foundations for pursuing entrepreneurship in the evolving maritime
landscape.
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Figure 2. Self-Efficacy and Cognitive Flexibility Training

Source: Personal Documentation

The training and workshop were designed to enhance students’ self-efficacy and
cognitive flexibility through an interactive and participatory learning environment. The
activities took place in laboratory and practical classroom settings, where students
engaged in collaborative learning experiences. One of the photographs captures students
working in small groups, actively discussing and writing their ideas on a whiteboard. Their
expressions reflect a combination of seriousness and enthusiasm, indicating deep
engagement in the learning process. During the sessions, participants practiced
developing simple business plans, conducted decision-making simulations, and engaged in
self-reflective exercises to explore their individual strengths and capabilities. Through
these structured activities, students learned to recognize their personal potential, think
creatively, and adapt effectively to changing circumstances. Notably, many students who
initially lacked confidence began to take initiative in leading discussions and presenting
their ideas before their peers. This transformation demonstrates that a participatory,
experience-based training approach can successfully foster self-confidence while
simultaneously cultivating adaptive and critical thinking skills among students.

During the creative problem-solving session, students were challenged to develop
solutions for real-world issues in the maritime sector, such as improving cargo handling
efficiency at ports or enhancing work safety monitoring systems. This activity
demonstrated a significant improvement in their critical and flexible thinking abilities.
Rather than adhering to a single line of reasoning, the students explored innovative and
technology-based approaches, integrating diverse ideas to design more effective and
digitally oriented solutions.

The subsequent stage involved a simulation activity focused on developing digital
business ideas. In the community service report, there is a photograph depicting students
delivering pitching presentations before lecturers and mentors. During these sessions,
students showcased a variety of innovative maritime-related business concepts, such as
vessel tracking applications, online seafarer education platforms, and marine logistics
booking systems. This activity provided students with practical experience in designing
and presenting business ideas in a professional context. Through the simulation process,
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students demonstrated notable improvement in communication skills, teamwork, and
innovative thinking. Moreover, they gained valuable insights into transforming conceptual
ideas into simple yet applicable business models suitable for real-world implementation.
Furthermore, this activity fostered a spirit of healthy competition among the
participants. Some groups strived to present the most creative and feasible ideas, while
others demonstrated strong collaboration by supporting one another. This indicates that
the program not only enhanced participants’ academic abilities but also contributed to the

development of positive character traits and professional work ethics.
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Source: Personal Documentation

Figure 4. Final Evaluation Activities Conducted by Lecturers and Guest Speakers

At the final stage of the program, an evaluation was conducted through a group
reflection session. Based on observations and written reflections, the majority of students
reported that the activity was highly beneficial, providing them with new experiences that
differed from conventional classroom learning. The report includes a photograph
depicting the reflection session, where students sat in a circle to share their experiences
and perspectives regarding the program. Many participants expressed that the activity
enhanced their confidence and encouraged them to voice their opinions more openly.
They also indicated that they became more receptive to new ideas and better prepared to
face challenges in the digital era. The results of the reflection demonstrated that the
program successfully helped students recognize that being a modern seafarer extends
beyond working aboard a ship it also involves playing an active role as innovators in the
digital maritime field. This shift in mindset serves as a key indicator of the program’s
success in empowering participants and fostering the development of forward-thinking
maritime professionals.

In addition to benefiting the students, this activity also had a positive impact on
the overall learning environment within the campus. Lecturers and supervisors involved
in the program acknowledged that experiential and collaborative learning methods
proved to be highly effective in enhancing student engagement and participation (Fogg et
al, 2022; Findyartini et al., 2023). Several documentation photos captured the close and
interactive relationships between lecturers and students throughout the activity,
reflecting a dynamic and inspiring learning atmosphere (Feekery, 2024). The lecturers did
not merely function as instructors but also assumed the roles of mentors and facilitators,
guiding students in developing creative and innovative ideas. This activity serves as a
tangible example of how vocational education can be effectively integrated with digital
entrepreneurship learning while maintaining the core values of discipline and maritime
professionalism. Through such an approach, students are not only prepared to become
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competent professionals in their field but are also nurtured as potential entrepreneurs
and innovators in the maritime sector.

The findings of this study indicate that the enhancement of self-efficacy and
cognitive flexibility plays a crucial role in shaping a digital entrepreneurial mindset among
maritime students. Active involvement in the learning process fosters greater confidence,
creativity, and adaptability in facing change (Saptono et al, 2021). The participatory
approach implemented in this activity aligns with Bandura’s (1997) theory, which
emphasizes that direct experience and social encouragement are essential factors in
building an individual’s self-belief (Hakon et al., 2022). Furthermore, design thinking-
based training encourages students to think openly and develop creative solutions
relevant to the modern maritime context (Ayeh et al, 2023). Consequently, this
empowerment initiative not only strengthens the personal competencies of the students
but also contributes to the development of a more innovative and adaptive learning
culture within the campus environment, responsive to the demands of contemporary
advancement (Wibowo et al., 2023).

Based on the results of the activity implementation and the reflections obtained,
several recommendations can be proposed. Similar initiatives should be conducted on a
continuous basis and integrated into the formal learning programs at the West Sumatra
Merchant Marine Polytechnic. Incorporating digital entrepreneurship training into the
curriculum can facilitate students’ ongoing development of creative thinking skills and
self-confidence, better preparing them to navigate challenges in the professional world
(Olmos-vega et al, 2023; Honra & Monterola, 2024). Institutional backing is crucial to
broaden the reach of these empowerment activities. The campus could establish a digital
maritime business incubator to serve as a platform for students to transform their
business ideas into tangible projects (Adeel et al, 2023; Herpen et al, 2024). With
structured mentoring and guidance, students would have the opportunity to innovate in a
more focused and productive manner. Future programs should involve a wider range of
external stakeholders, including industry practitioners, maritime startup founders, and
relevant government agencies. Such collaborations would enrich students’ knowledge and
provide potential avenues for partnerships that contribute to the development of
Indonesia’s digital maritime sector. It is essential to regularly assess the effectiveness of
these activities. Through follow-up surveys or longitudinal studies, the institution can
monitor the extent to which students’ mindset changes persist and evolve after
participation in the programs (Rosado-Cuberoa et al,, 2024). The implementation of these
recommendations is expected to position Poltekpel Sumbar as a leading institution in
innovative maritime vocational education with global competitiveness. Additionally, this
empowerment initiative is intended to serve as a benchmark for other educational
institutions in preparing a new generation of maritime professionals who are not only
equipped with workforce-ready competencies but also capable of generating
opportunities and contributing substantively to the development of Indonesia’s digital
economy.

CONCLUSION

The empowerment program for maritime students of Generation Z aimed at
developing an entrepreneurial digital mindset through the enhancement of self-efficacy
and cognitive flexibility has been successfully implemented at the Politeknik Pelayaran
Sumatera Barat. The series of activities including socialization, training, simulation, and
reflection produced substantial and observable outcomes in transforming students’
mindsets and attitudes. Findings from the program indicate a significant improvement in
students’ confidence, adaptive thinking skills, and comprehension of the importance of
digital entrepreneurship within the maritime sector. Moreover, the participants have
begun to perceive the seafaring profession not merely as a technical occupation but also as
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a strategic opportunity to innovate and create new technology-based business ventures.
The enhancement of self-efficacy was evident through students’ increased confidence in
expressing opinions, making decisions, and taking leadership roles during the training
sessions. Meanwhile, the improvement in cognitive flexibility was reflected in their ability
to solve problems using creative and collaborative approaches. The digital business idea
simulation activity served as an effective platform for students to refine their critical
thinking skills and translate their ideas into practical application. In addition to providing
direct benefits for students, this activity also had a positive impact on the overall learning
environment within the campus. Lecturers began to adopt more participatory and
contextual teaching approaches, creating a learning atmosphere that is more active, open,
and collaborative. The program demonstrated that vocational education in the maritime
field is not only capable of producing job-ready graduates but also of nurturing a
generation of seafarers who are creative, innovative, and possess a digital entrepreneurial
spirit. Overall, the initiative successfully achieved its primary objective: fostering a digital
entrepreneurial mindset among maritime students by enhancing their self-efficacy and
cognitive flexibility. This represents a significant step toward developing high-quality,
adaptive, and competitive human resources in Indonesia’s maritime sector, capable of
thriving amid the ongoing digital transformation era.
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