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ABSTRACT

Introduction: Entrepreneurial Self-Efficacy (ESE) is an individual’s belief in the ability to carry out
entrepreneurial tasks. ESE is important to form students who not only master knowledge but also can apply
it in innovation and entrepreneurship. However, the development of ESE in the context of Biology education
is still a challenge and requires an understanding of the right strategy.

Method: this study uses the Systematic Literature Review (SLR) method by examining 22 articles selected
from the Scopus database based on strict inclusion criteria. The focus of the analysis is the definition of ESE
in Biology learning and students’ ESE development strategies.

Results: ESE in Biology learning is defined as the student’s belief in applying biological knowledge in
creating innovation and business opportunities. Effective ESE development strategies include project-based
learning, the use of digital technologies such as e-learning and simulation, strengthening social support
through mentoring, and developing creativity and leadership. The main challenges are the lack of practical
experience and the lack of optimal integration of entrepreneurship in the curriculum.

Conclusions: Entrepreneurial Self-Efficacy (ESE) in Biology learning is the belief of students to apply biological
science in creating innovations and business opportunities. ESE development can be done through project-
based learning, the use of digital technology, as well as social support and mentoring.

Keywords: Entrepreneurial Self-Efficacy; Biology Education; Self-Efficacy; Systematic Literature Review.
RESUMEN

Introduccion: la autoeficacia empresarial (ESE) es la creencia de un individuo en la capacidad de llevar a cabo
tareas empresariales. La ESE es importante para formar estudiantes que no solo dominen los conocimientos,
sino que también puedan aplicarlos en la innovacion y el emprendimiento. Sin embargo, el desarrollo de la
ESE en el contexto de la ensefanza de la biologia sigue siendo un desafio y requiere una comprension de la
estrategia correcta.

Método: este estudio utiliza el método de Revision Sistematica de la Literatura (SLR) mediante el examen de
22 articulos seleccionados de la base de datos Scopus en base a estrictos criterios de inclusion. El enfoque
del analisis es la definicion de ESE en el aprendizaje de la Biologia y las estrategias de desarrollo de ESE de
los estudiantes.
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Resultados: el aprendizaje de ESE en Biologia se define como la creencia del estudiante en la aplicacion del
conocimiento biolégico en la creacion de innovacion y oportunidades de negocio. Las estrategias efectivas
de desarrollo de ESE incluyen el aprendizaje basado en proyectos, el uso de tecnologias digitales como
el aprendizaje electronico y la simulacion, el fortalecimiento del apoyo social a través de la tutoria y el
desarrollo de la creatividad y el liderazgo. Los principales desafios son la falta de experiencia practica y la
falta de una integracion optima del emprendimiento en el plan de estudios.

Conclusiones: la autoeficacia empresarial (ESE) en el aprendizaje de la biologia es la creencia de los
estudiantes de aplicar la ciencia bioldgica en la creacion de innovaciones y oportunidades de negocio. El
desarrollo de ESE se puede realizar a través del aprendizaje basado en proyectos, el uso de la tecnologia
digital, asi como el apoyo social y la tutoria.

Palabras clave: Autoeficacia Empresarial; Educacion en Biologia; Autoeficacia; Revision de la Literatura
Istematica.

INTRODUCTION

Entrepreneurship Self-Efficacy (ESE) is an individual’s belief in his or her ability to carry out entrepreneurial
tasks, such as recognizing opportunities, managing risks, developing innovations, and making strategic business
decisions.” This concept is rooted in Albert Bandura’s theory of self-efficacy, which emphasizes that a person’s
confidence in completing a certain task affects their motivation, perseverance, and success.® ESE is an
important factor in shaping students’ mindsets and skills to be better prepared to face the challenges of the
business world. The importance of ESE is also seen in various entrepreneurship training programs designed
to improve students’ skills and confidence. In addition, support from the environment, both in the form of
education policies, entrepreneurial communities, and access to capital and technology, also plays a role in
strengthening ESE. G4 Individuals are not only better prepared to enter the business world but also have higher
resilience in the face of competition in the entrepreneurial world.

ESE in the field of biology education refers to the self-confidence of biology students in developing and
implementing entrepreneurship-based innovations in the field of biology.® ESE not only includes the ability to
manage biology-based businesses, such as applied biotechnology or eco-enterprises, but also skills in creating
innovative educational products, such as digital-based learning modules, interactive media, or educational
board games that incorporate augmented reality (AR) technology. Biology students can open new opportunities
in creating creative solutions that connect biological science with the industrial world, while expanding the
impact of biology learning in society.® In addition, collaboration with industry, the conservation community,
and start-ups in the field of biology can increase the confidence of students and teachers in applying
entrepreneurial skills. Biology education graduates not only become innovative educators but are also able to
become entrepreneurs in the field of education and applied biology, which can create new job opportunities as
well as contribute to environmental sustainability. ®

The low ESE among students is currently a challenge in forming an independent and innovative young
generation in the world of work.”®% Many students still feel less confident in developing business ideas,
taking risks, and facing entrepreneurial challenges."” Factors such as lack of practical experience, lack
of introduction to the industrial world, and limited curriculum in integrating entrepreneurship education
contribute to the low ESE. In addition, a mindset that prioritizes finding a job rather than creating business
opportunities is also an obstacle to increasing student confidence in entrepreneurship.(? The impact of this
low ESE is quite significant. Students become less motivated to take risks and look for business opportunities,
even though the potential for innovation and economic growth often emerges from the younger generation.
As a result, college graduates tend to prefer conventional career paths as employees, and their contribution
to creating new jobs becomes limited. Therefore, efforts to improve student ESE are crucial through various
programs such as business incubators, mentoring with successful entrepreneurs, and a more applicable
curriculum.™®

Systematic literature review (SLR) studies that specifically discuss Entrepreneurial Self-Efficacy (ESE) in
the context of biology education have not been found. The integration of entrepreneurial concepts in biology
education has significant potential to equip graduates with relevant skills in the modern era. The absence of
this comprehensive study shows that there is a gap in our understanding of how ESE is influenced and can be
developed through biology learning, as well as its impact on biology students’ interest and ability to create
innovations and businesses in relevant fields."? This condition raises important questions about future research
opportunities. SLR studies that focus on ESE in biology education can summarize partial findings that may be
scattered across studies with different focuses. Thus, the results of this SLR will provide a strong foundation for
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the development of effective learning strategies to improve the ESE of biology education students, as well as
potential factors that affect student ESE in the field of biology education.

METHOD
Research Framework

This study is a Systematic Literature Review (SLR), which is a systematic and explicit method to identify,
select, and critically assess relevant research based on the questions formulated. "> We use the research
theme on ESE in biology education at universities.

Research Question

Research questions serve to establish the scope and focus of the research. The research questions were
developed as follows.

RQ1: How to define ESE in Biology learning?

RQ2: What strategies have the potential to develop student ESE in the field of biology education?

Search Article and Inclusion Criteria

Researchers use the keywords “entrepreneurial self-efficacy” AND “university students” (Figure 1). The
included stage is to include studies that meet all criteria in a systematic analysis. The remaining 22 articles are
relevant and qualitative, so they can be used to answer research questions.

g Search for Scopus articles using the keywords “entrepreneurial
b= self-efficacy” AND “university students”
A= (n =144 records)
=
= v
S Excluded (n =10)
i) Article published between 2015-2025 We included articles published in
(n = 134) the past ten years to establish
the novelty.
oo
=
c =
@ Social science . FXCIUdEd (.n 68) .
v - 66 We eliminated articles non-social
3 (n = 66) science
Excluded (n=5)
Original Articles Only We eliminated book reviews,
- (n = 61) review article, Editorial, and
E] Conference paper
i)
a0 .
5 Open-access articles only Excluded (n = 33)
(n=28) We eliminated paid articles
-
- Excluded (n=6
% Articles relevant to the research theme . ( . )
S We included articles
s (n = 22) . .
P discussing relevant theme
Figure 1. PRISMA Diagram
RESULT

Based on the results of the review of 22 articles, three keywords were found to define the concept of ESE
as described in figure 2.
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Figure 2. Definition of ESE in Biology Learning

Based on the synthesis of 22 articles that have been studied, it was found that various strategies have
proven to be effective in developing ESE in students and can be adapted in the context of Biology learning. The

most dominant strategy is the project-based learning approach that allows students to develop real science-
based solutions (figure 3).

DISCUSSION

Strategies

M Project-Based Learning

m E-Learning or Digital
Simulations

16, 73% m Extracurricular activities

Figure 3. Strategies for ESE

Definition of ESE in Biology Learning

This definition rests on a common understanding of ESE as individuals’ confidence in their entrepreneurial
capabilities.™® ESE in the context of biology learning can be interpreted as students’ confidence in students’
ability to apply biological knowledge in creating real solutions that have innovative or economic value. This
belief includes the student’s capacity to identify biological science-based opportunities, such as organic waste
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management, herbal product development, or innovation in sustainable agriculture. ESE is formed through
belief in one’s ability to solve problems and generate new ideas. " Therefore, ESE not only reflects the courage
to be entrepreneurial in biology learning but also reflects students’ readiness to bridge science with the real
world through creativity, leadership, and real action based on scientific knowledge.

Entrepreneurial Self-Efficacy (ESE) consists of several key dimensions that are highly relevant to be developed
in Biology learning, especially through a project-based approach and contextual problem-solving. There are
four main dimensions in ESE, namely innovation efficacy, opportunity identification, relationship coordination,
and risk-taking efficacy. Innovation efficacy in biology learning is seen when students design biotechnology-
based solutions, such as organic fertilizers or herbal products. Opportunity identification occurs when students
recognize local needs, such as the potential for medicinal plants to be utilized as a business opportunity.
While risk-taking efficacy is related to the courage of students to try new approaches in experiments or the
presentation of their scientific ideas. Relationship coordination plays an important role when students work
in teams to complete environmental projects or product development. In addition, another study adds that
entrepreneurial self-efficacy was comparatively higher for individuals with higher levels of perseverance/
learning consistency (innovativeness), those who enjoy problem-solving tasks, and those who are creative.
@29 Therefore, Biology learning that integrates creativity, cooperation, and exploration of the real world is a
strategic means to develop these four dimensions holistically

Strategies to Develop Student ESE

Project-based learning strategies are the most dominant strategy to improve student ESE. Students should
engage in meaningful entrepreneurial projects that relate to real-world problems to develop ESE.?" In addition,
the use of e-learning and digital simulations has also been proven to encourage the formation of ESE, especially
when supported by lecturer competence and the availability of adequate facilities. Strengthening ESE is
also obtained through social support from family, friends, and institutions, which enhances the relationship
between self-confidence and entrepreneurial intentions. Social support positively moderated the effect of
entrepreneurial self-efficacy on entrepreneurial intentions.? Other skills, such as creativity and leadership,
also play a big role, with findings suggesting that creative self-efficacy contributed most to the expected change
in entrepreneurial self-efficacy.® Another strategy that is no less important is exposure to entrepreneurial
alumni, as well as student involvement in extracurricular activities such as innovation competitions that provide
space for the exploration of scientific ideas into business opportunities.

Biology learning has strategic potential as a medium for the development of ESE because of its scientific
character that is close to daily life, the environment, and biotechnology innovations. Strategies to strengthen ESE
in this context require a transdisciplinary approach that emphasizes not only the mastery of biological content,
but also on its practical and social application. For example, the application of project-based learning allows
students to develop solutions to local environmental issues such as water pollution or organic waste treatment,
as well as to train critical thinking and leadership skills. Digital-based strategies such as laboratory simulations,
virtual entrepreneurial platforms, or interactive e-learning have also proven effective in building student
confidence, if they are supported by lecturers’ pedagogic competence and an adequate learning environment.
Strengthening creative self-efficacy and leadership self-efficacy is very important. These two aspects are
proven to be the foundation for forming a good ESE, especially for students who lack an entrepreneurial
background. Creative self-efficacy contributed most to the expected change in entrepreneurial self-efficacy.®
Biology learning strategies should explicitly encourage students to create, lead, and communicate innovative
science-based ideas.? In addition, the presence of exemplary figures such as alumni or entrepreneurial actors
in the biological field can form an entrepreneurial identity in students. Finally, the establishment of supportive
social networks and learning communities should not be overlooked, as social support has a very important
effect in strengthening the relationship between ESE and entrepreneurial intentions. Thus, strengthening ESE
in Biology education is not only about delivering material, but includes holistic strategies that shape students’
confidence, experience, and practical skills to become creative and useful scientists.

CONCLUSIONS

Entrepreneurial Self-Efficacy in Biology learning is students’ confidence in applying biological knowledge to
create innovations and carry out entrepreneurial activities with economic and social value. The definition of
ESE includes the ability to recognize bio-based business opportunities, manage risk, and innovate in products
and services relevant to life sciences. The development of ESE for Biology students can be carried out through
various effective strategies, especially project-based learning that integrates real-world contexts, the use
of digital technologies such as e-learning and simulation, and the strengthening of social support through
mentoring and entrepreneurial communities. In addition, the development of soft skills such as creativity and
leadership also plays a very important role as a foundation for strengthening ESE. Despite challenges such
as low practical experience and a lack of integration of entrepreneurship into the curriculum, opportunities
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to improve ESE are wide open through collaboration with industry, contextual curriculum development, and
entrepreneurship incubation and training programs.

REFERENCES
1. Bignetti B, Santos ACMZ, Hansen PB, Henrigson E. The influence of entrepreneurial passion and creativity
on entrepreneurial intentions. Revista de Administracao Mackenzie. 2021 Apr 1;22(2).

2. Oulhou H, Ibourk A. Perceived effectiveness of entrepreneurship education, entrepreneurial mindset,
entrepreneurial self-efficacy and entrepreneurial intention among Moroccan university students: A correlational
study. Social Sciences and Humanities Open. 2023 Jan 1;8(1).

3. Suratno E, Kusmana A. The analysis of the effect of entrepreneurship education, perceived desirability, and
entrepreneurial self-efficacy on university students’ entrepreneurial intention. Universal Journal of Educational
Research. 2019;7(11):2507-18.

4. Zhang Y, Rana AM, Bashir H, Adeel I, Khokhar S, Ding J. Can University Students’ Psychological Resources
Stimulate the Relationship between Entrepreneurial Optimism and Green Entrepreneurial Intentions? Moderating
Role of Sustainability Orientation. Sustainability (Switzerland). 2023 Apr 1;15(8).

5. Mahanal S, Tendrita M, Ramadhan F, Ismirawati N, Zubaidah S. The Analysis of Students’ Critical Thinking
Skills on Biology Subject. Anatolian Journal of Education. 2019;2(2):21-38.

6. Le TNP, Nguyen KH, Nguyen NTH. How environmental understanding affects the green entrepreneurial
intention of Centennials in Vietham. Entrepreneurial Business and Economics Review. 2023 Dec 1;11(4):123-37.

7. Pan L, Tresirichod T. The impact of personality traits on entrepreneurial self-efficacy and intention
among private university students: Gender as a moderating variable. Humanities and Social Sciences Letters.
2025;13(1):214-33.

8. Kusumojanto DD, Wibowo A, Narmaditya BS. The Nexus Between Entrepeneurial Education, The Role of
Parents and Entrepreneurial Attitude Among University Students: The Mediating Role of Self-Efficacy. J Sustain
Sci Manag. 2021;16(8):14-27.

9. Yesmin MN, Hossain MA, Islam MS, Rahman MM, Jahan N, Kim M. Entrepreneurial intentions and the role
of educational and social support: do the self-efficacy and the theory of planned behavior variables matter?
RAUSP Management Journal. 2024 Nov 25;

10. Misso A, Rwegasira D, Ismail M, Mkocha K, Shayo E, Maziku H. Enhancing Entrepreneurial Skills in Higher
Learning Institutions: A Case Study of the University of Dar es Salaam’s ICT Innovation Hubs. In: 2024 IST-Africa
Conference, IST-Africa 2024 [Internet]. Institute of Electrical and Electronics Engineers Inc.; 2024. Available
from: https://www.scopus.com/inward/record.uri?eid=2-s2.0-85198500821&doi=10.23919%2fIST-Africa63983.
2024.10569938&partnerlD=40&md5=ddb030add5734a0be5d8b4fd839d6fa3

11. Atmono D, Rahmattullah M, Setiawan A, Mustofa RH, Pramudita DA, Ulfatun T, et al. The effect of
entrepreneurial education on university student’s entrepreneurial self-efficacy and entrepreneurial intention.
International Journal of Evaluation and Research in Education. 2023 Mar 1;12(1):495-504.

12. Alvarez-Risco A, Mlodzianowska S, Zamora-Ramos U, Del-Aguila-Arcentales S. Green entrepreneurship
intention in university students: The case of Peru. Entrepreneurial Business and Economics Review. 2021 Dec
1;9(4):85-100.

13. Lucas T, Kotla B, Bosman L. Creating a Nature-Inspired Entrepreneurially Minded Manufacturing Podcast
to Bolster Technical Communication Skills. In: ASEE Annual Conference and Exposition, Conference Proceedings
[Internet]. American Society for Engineering Education; 2023. Available from: https://www.scopus.com/
inward/record.uri?eid=2-s2.0-85172135013&partner|D=40&md5=1c690a3f324e61f13c21e505be5d7b3f

14. Purssell E, McCrae N. How to Perform a Systematic Literature Review. How to Perform a Systematic
Literature Review. Switzerland: Springer; 2020.

https://doi.org/10.56294/saludcyt20251735 ISSN: 2796-9711


https://www.scopus.com/inward/record.uri?eid=2-s2.0-85198500821&doi=10.23919/IST-Africa63983.2024.10569938&partnerID=40&md5=ddb030add5734a0be5d8b4fd839d6fa3
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85198500821&doi=10.23919/IST-Africa63983.2024.10569938&partnerID=40&md5=ddb030add5734a0be5d8b4fd839d6fa3
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85172135013&partnerID=40&md5=1c690a3f324e61f13c21e505be5d7b3f
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85172135013&partnerID=40&md5=1c690a3f324e61f13c21e505be5d7b3f

7 Wardani l, et al

15. Husamah H, Suwono H, Nur H, Dharmawan A. The development and validation of environmental literacy
instrument based on spirituality for prospective science teachers. Eurasia Journal of Mathematics, Science and
Technology Education. 2022;18(12):1-16.

16. Husamah H, Suwono H, Nur H, Dharmawan A. Action competencies for sustainability and its implications
to environmental education for prospective science teachers: A systematic literature review. Eurasia Journal of
Mathematics, Science and Technology Education [Internet]. 2022 Jul 16;18(8):em2138. Available from: https://
www.ejmste.com/article/action-competencies-for-sustainability-and-its-implications-to-environmental-
education-for-12235

17. Hardianto H, Mahanal S, Susanto H, Prabaningtyas S. Protist literacy: A novel concept of protist learning
in higher education. Eurasia Journal of Mathematics, Science and Technology Education [Internet]. 2024 Feb
1;20(2):em2399. Available from: https://www.ejmste.com/article/protist-literacy-a-novel-concept-of-protist-
learning-in-higher-education-14157

18. Wang LY, Huang JH. Effect of entrepreneurial self-efficacy on the entrepreneurial intentions of students
at a university in Hainan province in China: Taking social support as a moderator. International Journal of
Learning, Teaching and Educational Research. 2019;18(9):183-200.

19. Alvarez-Huerta P, Muela A, Larrea |. Entrepreneurial self-efficacy among first-year undergraduates:
Gender, creative self-efficacy, leadership self-efficacy, and field of study. Entrepreneurial Business and
Economics Review. 2022 Dec 1;10(4):73-90.

20. Sofiullah M, Gomes Vale E, Darr D. Effectiveness of an interactive start-up simulation to foster
entrepreneurial intentions among undergraduate university students: a quasi-experimental study.
Entrepreneurship Education. 2023 Dec 1;6(4):445-67.

21. Widjaja SUM, Wibowo A, Narmaditya BS, Wardoyo C, Saptono A. Identifying factors affecting
entrepreneurship education and entrepreneurial intention among Indonesian university students. Entrepreneurial
Business and Economics Review. 2022 Sep 1;10(3):89-104.

22. Lopez Sanchez LM, Salcedo Plazas LA, Rodriguez Ariza L. The Influence of Emotional Competencies on
the Entrepreneurship Intentions of University Students in Colombia. Sustainability (Switzerland). 2024 Nov
1;16(22).

23. Laguia A, Moriano JA, Gorgievski MJ. A psychosocial study of self-perceived creativity and entrepreneurial
intentions in a sample of university students. Think Skills Creat. 2019 Mar 1;31:44-57.

24. Hardianto H, Mahanal S, Zubaidah S, Setiawan D. The effectiveness of RICOSRE-flipped classroom in
improving students’ digital literacy. In 2024. p. 070025.

FINANCING
This research was funded by the Internal Fund Universitas Negeri Malang, Indonesia, under Grant No.
19.5.947/UN32.20.1/LT/2022.

CONFLICT OF INTEREST
There is no conflict of interest.

AUTHORSHIP CONTRIBUTION

Conceptualization: lka Wardani, Murni Sapta Sari, Sulisetijono Sulisetijono, Abdul Gofur, Zainuddin Bin
Hasan, Hardianto Hardianto.

Data curation: Ika Wardani, Murni Sapta Sari, Sulisetijono Sulisetijono, Abdul Gofur, Zainuddin Bin Hasan,
Hardianto Hardianto.

Formal analysis: lka Wardani, Murni Sapta Sari, Sulisetijono Sulisetijono, Abdul Gofur, Zainuddin Bin Hasan,
Hardianto Hardianto.

Research: Ika Wardani, Murni Sapta Sari, Sulisetijono Sulisetijono, Abdul Gofur, Zainuddin Bin Hasan,
Hardianto Hardianto.

Methodology: lka Wardani, Murni Sapta Sari, Sulisetijono Sulisetijono, Abdul Gofur, Zainuddin Bin Hasan,
Hardianto Hardianto.

https://doi.org/10.56294/saludcyt20251735 ISSN: 2796-9711


https://www.ejmste.com/article/action-competencies-for-sustainability-and-its-implications-to-environmental-education-for-12235
https://www.ejmste.com/article/action-competencies-for-sustainability-and-its-implications-to-environmental-education-for-12235
https://www.ejmste.com/article/action-competencies-for-sustainability-and-its-implications-to-environmental-education-for-12235
https://www.ejmste.com/article/protist-literacy-a-novel-concept-of-protist-learning-in-higher-education-14157
https://www.ejmste.com/article/protist-literacy-a-novel-concept-of-protist-learning-in-higher-education-14157

Salud, Ciencia y Tecnologia. 2025; 5:1735 8

Project management: lka Wardani, Murni Sapta Sari, Sulisetijono Sulisetijono, Abdul Gofur, Zainuddin Bin
Hasan, Hardianto Hardianto.

Resources: |ka Wardani, Murni Sapta Sari, Sulisetijono Sulisetijono, Abdul Gofur, Zainuddin Bin Hasan,
Hardianto Hardianto.

Software: lka Wardani, Murni Sapta Sari, Sulisetijono Sulisetijono, Abdul Gofur, Zainuddin Bin Hasan,
Hardianto Hardianto Supervision: Asih Luklu Susiati, Arsad Bahri, Andi Asmawati Azis, Hardianto Hardianto.

Validation: lka Wardani, Murni Sapta Sari, Sulisetijono Sulisetijono, Abdul Gofur, Zainuddin Bin Hasan,
Hardianto Hardianto.

Display: lka Wardani, Murni Sapta Sari, Sulisetijono Sulisetijono, Abdul Gofur, Zainuddin Bin Hasan, Hardianto
Hardianto.

Drafting - original draft: Ika Wardani, Murni Sapta Sari, Sulisetijono Sulisetijono, Abdul Gofur, Zainuddin Bin
Hasan, Hardianto Hardianto.

Writing - proofreading and editing: lka Wardani, Murni Sapta Sari, Sulisetijono Sulisetijono, Abdul Gofur,
Zainuddin Bin Hasan, Hardianto Hardianto.

https://doi.org/10.56294/saludcyt20251735 ISSN: 2796-9711



