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ABSTRACT

Biology is one of the fields of study that has a lot of scopes that have the potential to be directed to the entrepre-
neurship aspect. Currently, there is no report on a particular learning model that prepares prospective teachers
to design and implement businesses related to the use of biological principles, processes, and products. This
study aims to develop and validate an entrepreneur-oriented learning model of biology in higher education, later
known as CAPAB(L)E. CAPAB(L)E, stands for Characterizing, Analyzing, Prototyping, Assessing, Building
up, and Exposing, a bioentrepreneurship learning model to promote biology education students’ entrepreneurial
skills was successfully designed through this research. This design-based research (DBR) used the ADDIE model,
which consisted of five stages, namely: analysis, design, development, implementation, and evaluation. The logi-
cal validation sheet consisted of six objective items with four Likert scales and an open question regarding recom-
mendations for improving the developed learning model filled by two validators or experts (a lecturer in biology
learning design and a lecturer in entrepreneurship). In addition, to obtain an overview of students’ perceptions
of the CAPAB(L)E learning model, a questionnaire was used containing six items of Likert Scale 4-level state-
ments and an open question about skills that were most trained during learning. Research data were analyzed
descriptively. The results of the logical validation of the hypothetical model of CAPAB(L)E bioentrepreneurship
learning model indicate that the learning model is valid and can be implemented, with a score of 81,25%. The
students’ perceptions are generally positive on the structure and content of the material. Students suggest using
teamwork strategies in planning and implementing student businesses. Based on this research results, it is neces-
sary to carry out further research to determine the effectiveness of CAPAB(L)E bioentrepreneurship learning on
students’ skills, knowledge, and attitudes toward entrepreneurship.
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INTRODUCTION

Indonesia launches several visions in the
economic sector to welcome 100 years of inde-
pendence, including Indonesia as a world-class
creative and digital economy center, 3-4% Open
Unemployment Rate, zero unskilled workers, and
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USD 28,934 GDP per capita in 2045 (Ministry
of National Land Agency/Bappenas, 2017). To
achieve this, Indonesia needs superior human
resources, especially in the field of entrepreneur-
ship. Entrepreneurship is a person’s ability to de-
termine and evaluate business opportunities by
managing existing resources (Ghina, 2014; Ama-
lia & von Korflesch, 2021). Entrepreneurship is
categorized as one of the eight skills needed by
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society to survive in the 21st century (Council,
2006). Entrepreneurship skills are very complex
skills because they include and emphasize the
importance of innovation, creativity, risk-taking,
and teamwork, not only focusing on commercial
entrepreneurship (European Commission, 2018).

The 2019 Global Entrepreneurship and
Development Institute (GEDI) report released on
its official website (https://thegedi.org/), shows
that Indonesia’s Global Entrepreneurship Index
(GE]) increases from 21.0 to 26.0 which results
in a ranking increase of 94 to 75 and shifts from
quartile four to three. GEI is a parameter to me-
asure the health of the entrepreneurial ecosystem
in a country, which includes attitudes, resources,
and infrastructure (Szerb et al., 2019). This indi-
cates that entrepreneurial activity in Indonesia
has experienced significant developments in the
domestic and international context. However,
this achievement is still below other ASEAN
countries. However, the problem is the lack of in-
dependence and the spirit of entrepreneurship for
most college graduates. Most of them are more
dominant as job seekers than job creators. The
learning system in higher education, which is ge-
nerally still focused on the accuracy of graduati-
on and the speed of getting a job, is still a priority.
This results in low readiness to create job oppor-
tunities (entrepreneurship) for graduates (Afriadi
& Yuni, 2018).

Providing entrepreneurial skills for stu-
dents is a demand for every educational insti-
tution. Entrepreneurial skills that can be taught
consist of three dimensions, namely entrepre-
neurial attitudes, entrepreneurial skills, and ent-
repreneurial knowledge (Welter et al., 2017; Sil-
veyra et al., 2021). Entrepreneurship skills can
be packaged in an entrepreneurship education
program. Entrepreneurship education is defined
as an educational program that is more focused
on building an effort to become an entrepreneur,
in contrast to enterprise education which is more
focused on self-development, mindset, skills, and
abilities of an individual (Fayolle et al., 2006;
Ahmed et al., 2020). Entrepreneurship education
programs (EEPs) can influence an individual’s
intention to start a new business in an emerging
economy. Learning in EEPs plays an important
role in developing the knowledge and skills nee-
ded to create new ventures (Ahmed et al., 2020;
Bauman & Lucy, 2021). Entrepreneurship educa-
tion has a positive impact on students’ ability to
generate business ideas and increase their confi-
dence in starting a business. In addition, entrep-
reneurship education influences attitudes and
intentions to become entrepreneurs in the future
(Martin et al., 2013).
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At the university level, entrepreneurship is
taught as a special program or a program that is
integrated with courses, both for the undergradua-
te and postgraduate levels (Back, 2008; Meyers &
Hurley, 2008; Oosterbeek et al., 2010; Kjelstrom,
2012; Buller & Finkle, 2013; Maresch et al., 2016;
Alan, 2019; Cui et al., 2021; Okolie et al., 2021).
One of the specific entrepreneurship programs
that are closely related to biology is bioentrepre-
neurship. The field of biology is very suitable to
be applied in the field of entrepreneurship becau-
se the scope of biology is very broad, covering
all aspects of organisms that can be utilized to
improve meeting the needs of human life, both
products and bioprocesses. Sinha et al. (2021) ex-
plain that bioentrepreneurship is a scientific dis-
cipline consisting of a combination of life scien-
ces and entrepreneurship. Bioentrepreneurship
also can be defined as the use of living things that
can be processed into business products and can
be marketed to produce a productive economy
(Sisnodo et al., 2015). Bioentrepreneurship lear-
ning is generally integrated with biotechnology
subjects (Crispeels et al., 2008; Natadiwijaya et
al., 2018) and the development of the Masters in
Biotechnology Enterprise and Entrepreneurship
(MBEE) program at Johns Hopkins University
(Langer, 2014).

Several studies regarding the development
of bioentrepreneurship learning models and their
implementation in learning have been reported,
including the development of integrated bioent-
repreneurship programs in biotechnology cour-
ses (Crispeels et al., 2008; Natadiwijaya et al.,
2018); and the development of the Masters in
Biotechnology Enterprise and Entrepreneurship
(MBEE) program at Johns Hopkins University
(Langer, 2014). Kloftsen (2000) mentions three
basic activities that must be found in universi-
ties to stimulate entrepreneurship. First, activi-
ties that create and maintain an entrepreneurial
culture throughout the university. Second, there
must be a special course in entrepreneurship so
that every student can learn more about entrep-
reneurship as a subject itself. Third, there should
be a special training program for individuals who
want to start their own business.

Based on the results of a literature review
of the results of research and development of
entrepreneurship programs, it is known that the
lecture programs developed tend to be integrati-
ve with certain subjects, such as microbiology or
biotechnology. However, the bioentrepreneurship
lecture program specifically for students with a te-
acher education background, especially the biolo-
gy education study program as a special program
implemented in long/regular semesters, has not
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been reported. In addition, in the biology educati-
on curriculum, courses that develop students’ ent-
repreneurship skills have a less portion. In fact,
this skill is one of the most important skills for
dealing with the era of disruption, as described
above. Therefore, more intensive and structured
interventions are needed so that students can
have direct experience in entrepreneurial practi-
ce with the knowledge and skills they have based
on a background in the field of biology educati-
on. Through this research, a bioentrepreneurship
learning model is proposed which is applied in
tertiary institutions under the name CAPAB(L)E,
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which is an acronym for the stages, namely Cha-
racterizing, Analyzing, Prototyping, Assessing,
Building up, and Exposing.

METHODS

This development research (Design-Based
Research, DBR) used the ADDIE model, stan-
ding for Analyze, Design, Develop, Implement,
and Evaluate (Branch, 2009). The stages of rese-
arch and the resulting output can be seen in Fi-
gure 1.
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Figure 1. Research Stages and Outputs Based on the ADDIE Model

In the analysis stage, analysis activities on
the characteristics of students, courses, process
achievements based on literature studies and eva-
luation of the implementation of the bioentrepre-
neur learning model in the previous curriculum
were carried out to obtain a framework used to
develop a hypothetical model of bioentrepreneur-
ship learning model. Based on the results of the
analysis of the implementation of these courses in the
previous year, several aspects were found that were
considered to have several weaknesses, including four
aspects. First, the pattern and orientation of lectures
did not have a direction, for example, students were
asked to design a business, but there was no example
of a guide for analyzing business ideas, so students
did not pay attention to the gaps that existed in pro-
ducts/services that were already on the market with
those that would be developed. Second, practitioners
were involved in learning models at the level of mo-
tivation and insight into the business processes of a
business in the fields of biology or education, without
being involved in the process of forming knowledge
or inculcating important business ideas and concepts
as the basis for building a strong business idea foun-
dation. Third, during lectures, students were asked
to prepare business proposals, make product proto-
types and marketing, but the feedback and guidan-

ce was not optimal, so as a result, not all students/
groups succeeded in submitting business proposals
to entrepreneurial competitions at local and national
levels. Fourth, an assessment was carried out on the
proposal and the achievement of business targets car-
ried out by students using an assessment instrument
whose reliability had not been tested. Based on these
four aspects, it was necessary to redesign the bioent-
repreneurship learning model to achieve the learning
outcomes formulated by the study program.

At the design stage, a CAPAB(L)E hypot-
hetical model of bioentrepreneurship learning frame-
work was formulated, which is an acronym for the
phases in bioentrepreneurship learning, namely Cha-
racterizing, Analyzing, Prototyping, Assessing, Buil-
ding up, and Exposing. At the development stage,
the draft hypothetical model for the CAPAB(L)
E bioentrepreneurship learning model was revie-
wed/validated by two experts (a lecturer in bio-
logy learning design and a lecturer in entrepre-
neurship), then refined to obtain a hypothetical
model for the CAPAB(L)E bioentrepreneurship
learning model.

At the implementation stage, a hypotheti-
cal model of the CAPAB(L)E bioentrepreneur-
ship learning model was implemented in the
learning process. The CAPAB(L)E bioentrepre-
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neurship learning model was implemented in the
online lecture process (distance learning) for 16
meetings. The lecture method applied emphasi-
zed a combination of discussion, guest lectures
by practitioners, and the practice of analyzing
business, making business plans, developing pro-
duct/service prototypes, and marketing. Howe-
ver, the strategy of organizing students between
the three classes was different. In classes A and
C, the team strategy was applied, while in class
B, the individual strategy was applied. These two
strategies were applied to evaluate the most ap-
propriate strategies in the planning, implementa-
tion, and development of business.

In the characterization stage, characteri-
zation of the entrepreneurial spirit of students
was carried out. Students were provided with
the basics of entrepreneurship and the importan-
ce of changing the entrepreneurial mindset and
creative-innovative power by lecturers and guest
lecturers (from the School of Business and Mana-
gement ITB and KangPuj Farm). In the analysis
stage, students were trained to analyze problems
in everyday life and find gaps between facts/rea-
lities in society and ideal/expected conditions.
Furthermore, students formulated business ide-
as based on analysis using the Value Proposition
Canvas (VPC). In developing their business ideas,
students consulted with lecturers and practitio-
ners to get feedback. Business ideas that had been
initiated were written in a business proposal.
Business proposals designed by students were
planned to be included in student competitions
such as the Student Entrepreneurship Program
(Program Mahasiswa Wirausaha/PMW) held at
the faculty and university levels, as well as the
national level Entrepreneurship Student Creati-
vity Program (Program Kreativitas Mahasiswa-Ke-
wirausahaan/ PKM-K). In the assessment stage,
students did prototype trials with potential cus-
tomers to get input and feedback either directly
or using an online questionnaire. In the prototy-
ping stage, students designed a product/service
prototype according to their business idea. After
that, in the building up stage, students carried out
their business by applying managerial and finan-
cial skills. In the exposing stage, students promo-
ted and disseminated their business information
through various social media and e-commerce
platforms or marketplaces.

At each stage, an evaluation was carried
out to ensure the process to achieve expected
results properly. After going through the comp-
lete stages of ADDIE, the final model of the
CAPAB(L)E bioentrepreneurship learning model
was successfully formulated.
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This study involved 86 seventh-semester
students from three classes (27 students from
class A, 31 students from class B, and 28 students
from class C) who enrolled in bioentrepreneur-
ship courses at the Department of Biology Edu-
cation, Universitas Pendidikan Indonesia in the
odd semester of the 2020/2021 academic year.

There were two data explored in this study,
namely the validation results of the CAPAB(L)
E learning model and students’ perceptions of
the CAPAB(L)E learning models. First, the data
from the logical validation of the hypothetical
model of bioentrepreneurship learning were
obtained from the logical validation sheet filled
in by two validators. This validation sheet con-
sisted of six objective items with four Likert sca-
les (which include: 1) background for developing
learning models; 2) the theory supporting the
learning model; 3) the purpose of developing a
learning model; 4) hypothetical design of lear-
ning models; 5) suitability of the learning phase
with learning outcomes; and 6) suitability of the
assessment instrument with learning outcomes),
and with an open question regarding recommen-
dations for improving the developed learning
model. Second, students’ perceptions regarding
the CAPAB(L)E learning model were obtained
through a questionnaire consisting of six items
with four Likert scales (which include: the com-
position of the course material, advantages of the
learning program on their self-development, the
relevance of guest lecture session, the adequacy
of learning resources, the students’ learning load,
the effectiveness of lecture method to equip ent-
repreneurial skills) and an open question about
skills that were most trained during learning.

The research data in the form of logical va-
lidation results were analyzed descriptively. Data
were in the form of scores with a value of 1 to 4,
then used a Likert scale converted to the valida-
tion criteria table to be converted into qualitative
data. The learning model validation criteria can
be seen in Table 1.

Table 1. Criteria for the Validation of the Learn-
ing Model

Validity Cat-

Score Description
egory

21-24  Very Valid Very good to use

16-20  Valid Can be used with
minor revisions

11-15 Enough Valid Can be used with
major revisions

6-10 Invalid Should not be used

(Adapted from Fayolle et al., 2006)
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The data of students’ perceptions regar-
ding the CAPAB(L)E learning model obtained
were analyzed descriptively using percentages.

RESULTS AND DISCUSSION

The result of this study shows that the
CAPAB(L)E bioentrepreneurship learning model
is intended for students as a special program imple-
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mented in one semester. The acronym describes the
learning stages that are implemented, namely: Cha-
racterizing, Analyzing, Prototyping, Assessing, Buil-
ding up, and Exposing (Figure 2). Each learning
stage is structured based on several rationalizations.
First, learning entrepreneurship is not only relying on
talent but more importantly having a strong will and
motivation to start a business (Afriadi & Yuni, 2018).

*Designing/
Constructing
the Prototype

«Testing the
Product/Service
*Maskef Survey

~improving/Developing the
Product/Service

+Producing

»Business Sustainability

+Finance management

*Promoting
«Marketing

Figure 2. The Hypothetical Model Framework of the CAPAB(L)E Bioentrepreneurship Learning

A theoretical introduction related to business
economics and entrepreneurship is the main thing
that needs to be considered when developing a bio-
entrepreneurship education program at a university
(Crispeels et al., 2008). Second, students are required
to be serious in activities that can produce creative and
innovative work in accordance with the needs and
developments of the times (Afriadi & Yuni, 2018).
Business ideas designed must focus on consumer
needs, not their own desires (Bhuiyan, 2011). Third,
in entrepreneurship education, students must make
a product based on the technical knowledge they
have mastered and relevant research results (Collet
& Wryatt, 2005). Fourth, product prototype trials or
final designs aim to get customer input and feedback
so that they can meet customer requirements. This is
important to gain a competitive advantage (Cooper,
1993). Fifth, a good bioentrepreneurship education
development program is a program that includes soft
skills in the learning curriculum, such as communi-
cation, conflict resolution, team building, optimism,
self-control, and the ability to empathize (York et al.,
2009). In addition, the ability to formulate and imple-
ment leadership strategies, appropriate management

to achieve company goals and objectives, and create
financial and funding strategies for organizational
success in various economic situations is important
things that need to be provided through entrepreneur-
ship programs (Langer, 2014).

Based on the results of the logical validation
of the characteristics of the CAPAB(L)E bioentrep-
reneur-ship learning model by two expert lecturers,
the following results are obtained (Table 2). Based
on Table 2, it is known that each validator gives
an assessment that the CAPAB(L)E bioentrepre-
neurship learning model is valid and can be used
with minor revisions. In addition, there are se-
veral recommendations for the draft CAPAB(L)
E bioentrepreneurship learning model. First, the
problem analysis is preceded by an observation
of the target market before formulating the value
proposition canvas (PVC), after which a com-
petitor analysis is usually carried out so that the
resulting product is competitive. Second, practi-
tioners are also expected to share experiences in
building their businesses and controlling risks.
Third, in the building-up phase, a marketing stra-
tegy is added that is tailored to the target mar-
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ket. Based on these suggestions, the CAPAB(L)E
bioentrepreneurship learning model is developed
to accommodate several improvements related
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to lecture patterns and orientation, practitioner
involvement, lecture program outcomes, and as-
sessment of lecture program outcomes.

Table 2. The Results of the Logical Validation of The CAPAB(L)E Bioentrepreneurship Learning

Model
No. Indicators Validator Average
1 I
1 Background for developing learning models 4 4
2 Theory supporting the learning model 3 3
3 The purpose of developing a learning model 3 3
4  Hypothetical design of learning models 3 4 3,5
5 Suitability of the learning phase with learning outcomes 3 3 3
6  Suitability of the assessment instrument with learning out- 3 3 3
comes
Total 19 20 19,5
Category Valid Valid Valid
Percentage (%) 79,2 83,3 81,25

The details of the stages of the CAPAB(L)E

learning model are presented in Table 3.

Table 3. Syntax of the CAPAB(L)E Bioentrepreneurship Learning Model

Learning Phases

Descriptions

Characterizing
Anchoring the Entrepre-
neurial Knowledge and
Spirit

Promoting Creativity
and Innovation

Analyzing

Analyzing Problems
Generating Business
Ideas

Sharing Ideas

Making Proposals

Prototyping
Designing/ Constructing
the Prototype

Assessing

Testing the Product/ Ser-
vice

Surveying Market
Building up
Improving/Developing
the Product/ Service
Producing

Business Sustainability
Finance management

Exposing
Promoting
Marketing

Students are provided with the basics of entrepreneurship and the importance of
changing the entrepreneurial mindset and creative-innovative power so that the en-
trepreneurial spirit is awakened. Practitioners are involved in the process of forming
knowledge or inculcating important business idea concepts as the basis for building
a strong business idea foundation. In addition, practitioners are also expected to
share experiences in building their businesses and controlling risks.

Lectures are made in a more directed and systematic pattern, using the signs of a
business model canvas (BMC). The formulation of business ideas begins with ob-
servation of the target market, value proposition canvas (VPC) analysis, and com-
petitor analysis so that it is more rational in designing businesses that are needed by
consumers, not just what producers want. Moreover, the product orientation of the
business is expanded towards a sustainable business, because it is not only a matter
of profit but also about society and the environment. In developing their business
ideas, students consult with lecturers and practitioners to get feedback. The business
idea that has been initiated is written in a business proposal.

Students design product/service prototypes based on appropriate analysis.

Students conduct prototype trials with potential consumers to get input and feed-
back so that they can meet consumer requirements.

Students are provided with soft skills related to the sustainability efforts of a busi-
ness, for example business development strategies, marketing strategies tailored to
the target market, business ethics, organizational management, and financial man-
agement. The hope is that students can make plans for sustainable business develop-
ment efforts.

Students promote and disseminate business information by implementing market-
ing strategies.
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Learning outcomes of the CAPAB(L)E bio-
entrepreneur-ship learning model are: 1) analyzing
problems to obtain business opportunities by utilizing
biology and biology education disciplines; 2) formu-
lating solutions in the form of business ideas based on
professional data analysis; 3) designing business based
on biology science and biology education; 4) promo-
ting business in the field of biology and biology edu-
cation which is designed and developed; 5) designing
sustainable business development efforts; and 6) app-
lying ethical business practices. The achievement of
learning outcomes is measured by a set of evaluation
instruments in the form of the Readiness Inventory of
Bioentrepreneurship (RIB), performance assessment
in the form of products (business plan assessments,
creative-innovative products, and business reports),
and peer assessment to assess the collaboration ability
of business team members.

The development of the CAPAB(L)E
bioentrepre-neurship model adopts Blenker’s fra-
mework, Buller & Finkle’s, and Gibb’s view of
entrepreneurial learning. Blenker et al. (2013) de-
velop an entrepreneurship education framework
consisting of six elements, including (1) entrep-
reneurial competencies, (2) pedagogical methods,
(3) organizational and cultural structures, (4) sup-
port mechanisms, (5) external stakeholders, and
(6) evaluation and feedback. In addition, Blenker
et al. (2013) argue that entrepreneurship educati-
on should focus not only on creating new ventu-
res but also on developing entrepreneurial minds-
ets and skills that can be transferred to various
contexts. Blenker et al. (2013) also suggest that
entrepreneurship education should be integrated
into various disciplines and students should be

271

allowed to apply their knowledge in real-life situ-
ations. According to Buller and Finkle (2013), an
innovative and effective entrepreneurial educati-
on program for the university context emphasizes
experimental and mentorship learning, as well as
an interdisciplinary approach, so that it can help
prepare students with the skills and mindset nee-
ded to become successful entrepreneurs. Accor-
ding to Gibb (2010), there is a need for a transi-
tion from traditional ‘instruction’ to experiential
learning methodologies, utilizing action-oriented
approaches, mentoring, and group work. In this
approach, critical thinking and problem-solving
are recognized as key skills, while the develop-
ment of skills related to risk-taking, innovation,
creativity, and collaboration need to be consi-
dered important. A more direct ‘go to the field’
approach is also needed for the development of
project management and budgeting skills.

The CAPAB(L)E learning model is expected
to be one of the entrepreneurship education programs
(EPPs) that can develop an entrepreneurial spirit and
innovation in Biology teacher candidates. EEPs can
facilitate the development of perceptions of entrep-
reneurship and innovation, improve the ability of
prospective teachers to develop creative ideas and
solutions in learning mathematics and science, and
prepare them to become innovative and entrepre-
neurial teacher candidates in the future (Akar & Ustii-
ner, 2017; Alan, 2019; Arruti & Panos-Castro, 2020).
Apart from collecting data from the validator, at
the end of the implementation stage, students’
perceptions of the learning model are also explo-
red. The results are presented in Table 4.

Table 4. Students’ Perceptions Regarding the CAPAB(L)E Bioentrepreneurship Learning Model

Percentage (%)

No. Statements
SD D A SA

1 The composition of the material provided in lectures is in 0,0 6,5 66,2 27,3
accordance with the demands of the current generation’s
needs.

2 The material content presented in the lecture is beneficial 0,0 3,9 63,6 32,5
for self-development.

3 The guest lecture given is relevant to the material that 1,3 2,6 61,0 35,1
should be given.

4 Learning resources are well available. 1,3 247 64,9 91

5 The learning load of this course is in accordance with the 19,5 37,7 33,6 91
number of credits.

6 The lecture method that is implemented (a combination of 1,3 7,8 70,1 20,8

discussion, guest lecture, and business practice) is appro-
priate to equip entrepreneurial skills.

Information: SD=Strongly Disagree; D=Disagree; A=Agree; SA=Strongly Agree
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Most of them give positive responses to
the aspects of the structure and composition of
the material in accordance with the demands of
the current generation, the material content pre-
sented in the lecture is beneficial for self-develop-
ment, and the guest lectures given are relevant to
the material that should be given. Students state
that learning resources are available quite well,
but still need to be added and updated. Most stu-
dents state that the study load of this course is
too heavy. This is generally because students also
take other courses and internship programs or
practice teaching in schools. Students from class
B (who apply individual strategies) generally say
so. Some students state that the lecture method
implemented, namely by implementing multi
methods (discussion, guest lectures, and business
practices) is appropriate. However, concerning
student organizing strategies in learning, some
students prefer to use teamwork strategies rather
than individually.

Generally, the competencies obtained by
students can be grouped into three aspects, na-
mely skills, knowledge, and attitudes. Most of the
students state that leadership, decision-making
ability, basic entrepreneurial skills, and the ability
to make business plans by utilizing or managing
biological resources have increased after partici-
pating in the CAPAB(L)E bioentrepreneurship
learning. Entrepreneurial skills include analyzing
business opportunities/market needs using the
Value Proposition Canvas (PVC) technique and
making business plans, including business pro-
posals and product prototypes. Knowledge of
entrepreneurial concepts and principles and the
spirit to work hard are also felt as a direct impact
of the CAPAB(L)E bioentrepreneurship learning.

Based on the results of student disclosures,
the implementation of the CAPAB(L)E learning
can provide real experience in practicing business
development for beginners. This is in line with
the opinions of Krakauer et al. (2017), McGui-
gan (2016), and Walter and Block (2016) which
state that experiential learning can be an effective
approach to teaching entrepreneurship. Through
experiential learning, students can learn about
entrepreneurship in a more engaged and practi-
cal way, thereby helping them to understand the
concepts and skills related to entrepreneurship.
In addition, Mason & Arshed (2013) explain that
experiential learning is effective in improving
student entrepreneurial skills, such as creativity,
innovative thinking skills, and leadership skills.
Effective experiential learning also involves enga-
ging students in hands-on experience in creating,
developing, and launching their own businesses.
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In the implementation of the CAPAB(L)E
bioentrepre-neurship learning model during the
pandemic, students experience many challenges
from technical, managerial, capital, and personal
aspects. The challenges faced by students who
come from classes that apply individual strategies
in planning and carrying out their business are
greater than those that apply team strategies. Stu-
dents also face various obstacles in realizing their
business, both by applying team and individual
strategies. However, it seems that the obstacles
faced by students in the class who apply indivi-
dual strategies are greater because they cannot
share tasks and workloads with their peers. These
challenges and obstacles ultimately have an im-
pact on the achievement of the business stage,
readiness to start a business, and student entrep-
reneurial skills. The achievement of the business
stage (analyzing, prototyping, assessing, building
up, and exposing) in classes that implement team
strategy is better when compared to individuals.
This achievement illustrates that collaboration is
a very determining factor. From this research, it is
also revealed that working individually can redu-
ce motivation to become entrepreneurial. This is
following the decrease in the percentage of several
factors that support students starting a business,
including support from family and colleagues,
readiness to compete in business, strong will, dis-
cipline, strong stamina, and emotional strength.
Fejes et al. (2019) describe several challenges in
implementing entrepreneurship learning, such
as limited resources, lack of time, and the need
for more training and professional development.
Meanwhile, Valerio et al. (2014) mention some
of the challenges faced in implementing entrep-
reneurship programs around the world, such as
lack of resources and access to capital, lack of
networking and accessibility for minority groups,
as well as cultural differences and different eco-
nomic environments in each country.

In a pandemic condition like today, for
some students, especially those who work indivi-
dually, it seems difficult to start a business, espe-
cially if someone is used to being in a comfort
zone. Routine and busy learning sometimes turn
off someone’s passion for creation and hone their
interest in entrepreneurship. Before participating
in the CAPAB(L)E bioentrepreneurship learning,
some students consider themselves quite ready to
start a business (level 3). However, after partici-
pating in the lesson, students actually consider
themselves somewhat ready (level 2). This is pre-
sumably because students have not experienced
entrepreneurship directly. Students as novice ent-
repreneurs often have fear and worry about un-
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certainty in the business world (Walter & Block,
2016; Wiklund et al., 2019). Kutzhanova et al.
(2009) explain that personal transformation is
an important part of training programs for ent-
repreneurs. It should also be recognized that the
process of developing entrepreneurial skills takes
place over a period of time and requires the active
involvement of entrepreneurs.

Based on the results of the evaluation, it
is necessary to make a recommendation for the
implementation of the bioentrepreneurship les-
son in the future. First, the choice of strategy as a
team or individual is left to the student personnel,
but there must be an explanation of the conse-
quences at the beginning. Second, if using a team
strategy, the number of group members must be
effective so that the guidance and control process
by the lecturer is more optimal. Third, in each
team, there needs to be clarity on targets perio-
dically along with the person in charge. Fourth,
students need to be informed of the importance
of building a business that is not only oriented
toward the economy but also has noble purposes
related to society and the environment. This last
point is both a challenge and an opportunity in
developing a sustainable entrepreneurship edu-
cation program (Rashid, 2019; Edokpolor, 2020;
Hermann & Bossle, 2020; Shu et al., 2020; Hsu &
Pivec, 2021; Ratten & Usmanij, 2021).

CONCLUSION

The CAPAB(L)E (Characterizing, Analy-
zing, Prototyping, Assessing, Building up, and
Exposing) bioentrepreneurship learning model
has been designed through the instructional de-
velopment stages, namely ADDIE. This lear-
ning model is designed to equip knowledge and
develop entrepreneurship in the field of biology
and biology education. The results of the logi-
cal validation of the hypothetical model of the
CAPAB(L)E bioentrepreneurship learning indi-
cate that the learning model is valid and can be
implemented. Students give positive responses on
the structure and content of the material.
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