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Introduction

Education in Indonesia has implemented the 2013

Abstract: The purpose of this study is to increase the interest in learning students. This
research is a Classroom Action Research that is carried out in two cycles. Each cycle has four
stages which include planning, implementation, observation, and reflection. The subjects of
this study were students of class XII MIPA 3 which totaled 29 students. Data sources are
obtained from teachers and learners by observation, interviews, and documentation. The
triangulation method is used to validate the data and analyze the data using qualitative
descriptive techniques. The results showed that student’s interest in learning increased from
pre-action to cycle II. Indicators of feelings of pleasure and interest in learning increased by
21.55% from pre-action to cycle II, indicators there was active participation increased by
25.00% from pre-action to cycle II, indicators there was a tendency to pay attention and great
concentration power increased by 22.50% from pre-action to cycle II, indicators had positive
feelings and a willingness to learn that always increased by 26.74% from pre-action to cycle
II. Based on the research that has been carried out, it can be concluded that problem-based
bio-entrepreneurship learning can increase the interest in learning students XII MIPA 3 on
biotechnology materials.
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plans, learning processes, assessment mechanisms,
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Curriculum with the aim of solving problems that are
present in the world of education. Permendikbud No. 22
of 2016 states that the learning process is held
interactively, inspiringly, fun, challenging, motivating
students to participate actively, providing sufficient
space for initiative, creativity, and independence
according to the interests of talents and physical and
psychological development of students in order to create
quality students. The 2013 curriculum is expected to be
able to change the mindset of education patterns
in schools (Rohiat et al., 2017).

The implementation of the 2013 Curriculum based
on character and competence is required to include all
existing components including components in the
education system, including the curriculum, learning
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financing, and work ethic of all residents and the school
environment (Djumali et al., 2018).

Education means an effort with the aim of changing
the mindset of human beings in order to be able to solve
existing problems (Schroder et al, 2017).This is
supported by the statement Haryanti (2017) that
education not only requires students to master and
understand the material but also has cognitive and social
abilities to solve existing problems (Schroder et al.,
2017).

Bioentrepreneurship is a branch of biology that
integrates biology and business science by involving all
aspects of living things according to (Afriadi et al., 2018;
Sisnodo, 2015). Bioentrepreneurship also means
utilizing local living things to be processed into business
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products and then marketed so as to produce a
productive economy (Muliadi et al, 2021).
Bioentrepreneurship is not only important for the
technology economy (Aqil et al., 2019; Ningsih, 2017)
and business creation but also much needed for a career
in biomedical including academic sciences (Hayati et al.,
2021).

Entrepreneurship-based biology learning can
provide students with real skills and experience for
entrepreneurship by utilizing living things that are
around. Entrepreneurship can be developed by creating
biological products in biotechnology learning. Learning
applied biology such as biotechnology should be taught
contextually and applicatively by utilizing existing
living things and natural resources wisely (Muliadi et
al., 2021).

The application of bioentrepreneurship learning in
Biology subjects makes students able to learn the process
of processing materials into useful products, selling
points, and fostering interest in learning (Pratama et al.,
2018). Bioentrepreneurial learning is carried out in a real
way by utilizing the surrounding environment and
equipping students to process a product so that learning
is more meaningful and fun and able to increase student
interest in learning (Muliadi et al., 2021).

Students' high interest in learning makes students
feel happy following the learning process and are able to
direct themselves to follow the learning process well
(Ginanjar et al., 2015; Soraya, 2015). Interest has a major
influence on learning because student interest can
determine the degree of activity, if the learning material
being studied does not match student interests, students
will not study seriously (Herlina et al., 2020).

High interest in learning students in learning makes
students feel happy to follow the learning process and
are able to direct themselves to follow the learning
process well. Interest has a big influence on learning
because the interest of studentscan determine the
degree of activity, if the learning material learned does
not match the interests of students, then students will
not study seriously (Schroder et al., 2017).

The process of learning biology is not just
memorizing principles or theories but rather training
students' process skills based on the facts around them.
Learning models that involve students actively are
needed in learning activities to find or apply their own
ideas to utilize local materials (Muliadi et al., 2021).

In learning in this era, the teacher is not the only
source of learning for students, in the 2013 Curriculum
the teacher also acts as a facilitator and students play an
active role in the learning process. The learning process
requires the right learning resources so that students can
attract interest and can understand the material well (Lin
et al., 2016). There are many sources of learning, along
with the development of existing technology, students
can learn it independently, one of which is by paying
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attention to the conditions of the
environment.

The PBL model is a model that focuses on certain
topics (Bakhri et al., 2017). The purpose of this model is
to study content, processability, problem solving, and
study real-world problems (Khoiriyah et al., 2018;
Pratama et al., 2018). The application of the PBL model
is designed with the aim of encouraging students to
become researchers, analysts, and innovators. The PBL
model can help encourage students to think and work,
not just memorize and retell and foster student learning
motivation by solving problems around them (Sirait,
2016; Uliyandari et al., 2021).

The selection of material because biotechnology
material is difficult for students to understand in theory
just because it involves a lot of real life that students
must practice. In learning biotechnology, the teacher
only conveys existing material by means of lectures and
is not yet contextual or solving local biotechnology
problems. The addition of the latest biotechnology
material, namely the utilization of chicken bone waste
and Sargassum sp as shrimp feed, needs to be given to
students. This material is used as a PBL learning model
because with this learning model students not only learn
theory but also solve problems (Herlinda, 2020), but can
directly utilize what is around them and can increase
student learning interest (Nurhasanah et al., 2016; Odeh,
2021).

surrounding

Method

Classroom Action Research

This research was conducted in July 2022. The
research method used is descriptive qualitative which
describes existing data, facts, and circumstances. The
beginning of action research is to systematically examine
the problem. The results of the study are the basis for
formulating actions to overcome existing problems. The
main steps taken in this study are determining the focus
of the problem, action planning, implementing actions,
collecting data (observation), reflection, and follow-up
planning.

Population and Samples

The population of this study was all students of
SMAN 1 Teras Boyolali class XII MIPA. The research
sample was 29 students of class XII MIPA 3 SMAN 1
Teras Boyolali. Sample selection is based on purposive
sampling.

Instruments

Instruments from this study include observation
sheets, questionnaires of students' learning interests,
interviews, and documentation. Observation sheets are
used to determine the learning interests of students
during biotechnology learning. The questionnaire of
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students' learning interests was given to students of class
XII MIPA 3 SMAN 1 Teras Boyolali after getting PBL-
based bio-entrepreneurship learning to find out
students' learning interests in  biotechnology
materials. Interview instruments are given to teachers
and learners to find out their opinions
regarding bioentrepreneurship. The documents needed
in this study are in the form of documentation at the time
of biotechnology learning.

Procedure

The procedures and steps in carrying out the
actions in this study used a model developed
by Kemmis (1998) in the form of a spiral model. The
spiral system of self-reflection begins with plans,
actions, observations, and reflections. Observations
were carried out to get an initial picture of SMA Negeri
1 Teras Boyolali as a whole and the state of teaching and
learning activities in class XII MIPA. The action planning
stage in this study was carried out using the Problem
Based Learning model. The implementation of the
actions taken is the implementation of problem based
bioentrepreneuship learning that has been
prepared. Observation and evaluation are carried out
during learning activities. Reflection is used to correct
deficiencies for use in later cycles.

Data Analysis Techniques

Data analysis in this study began from the
beginning until the end of data collection. The analysis
carried out is in the form of an assessment of all data on
research activities that have been carried out in the
field. Qualitative analysis techniques refer to analytical
models Milles (1984) that are implemented in three
sequential components: data reduction, data
presentation, and conclusions.

Result and Discussion

The research was carried out at SMA Negeri 1 Teras
Boyolali in class XII MIPA 3 which consisted of 29
students. Pre-action data is obtained by conducting
interviews with teachers and students who are the
subject of the study. Biotechnology learning in class XII
MIPA 3 SMA Negeri 1 Teras is carried out by the teacher
providing an explanation of the material in the package
book and students only listen to the teacher's
description. The examples of biotechnology products
presented have not been enriched from year to year so
students” thoughts on biotechnology are not
interesting. The motivation offered in biotechnology
learning is also less attractive so students' interest in
studying biotechnology material is less.

The results of the interview also showed that
practicum activities and discussions are rarely carried
out, making biotechnology learning less interesting and
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students bored due to a lack of physical and psychic
involvement. Students very rarely apply and apply
biotechnology in real life, as Muliadi et al. (2021) argues.
Learners very rarely apply and apply biotechnology in
real life. The results of the observation of learners'
learning interest in pre-action biotechnology learning
are presented in Table 1.

Table 1. Observation Results of Students Interest in Pre-
Action Biotechnology Materials
Indicators

Achievements (%)

Happy and interested in learning 67.89
Active participation 54.89
Have tendency to pay attention and large 52.87
concentration power

Have a positive feeling and an ever- 50.57
increasing willingness to learn

Average 56.56

Based on Table 1, it is known that the percentage of
students learning interest in biotechnology material
class XII MIPA 3 has an average achievement of
56.56%. The lowest percentage was found in the
indicator of having positive feelings and willingness to
learn which always increased by 50.57%, while the
highest percentage was found in feelings of pleasure and
interest in learning at 67.89%. Pre-action achievements
show that students' interest in learning is sufficient and
needs to be increased. The application of
entrepreneurship-based biotechnology by paying
attention to problems in the surrounding environment is
one way to attract students' interest in learning
biotechnology materials. A PBL learning model that
orients hands-on experience to learning will make
biotechnology learning more meaningful.

Cycle I action consists of four stages, including
planning, implementation, observation and evaluation,
and reflection. Planning is carried out in collaboration
with biology teachers including identifying the problem
of students' lack of interest in learning biotechnology
and analyzing its causes. The identification carried out
results in the determination of alternatives by providing
additional examples of the latest biotechnology and
entrepreneurship-based biotechnology by paying
attention to the surrounding environment (Muliadi et
al., 2021).

Observation of students' learning interests is
carried out during learning with the help of 2
observers. The percentage of students' learning interest
in biotechnology material class XII MIPA 3 SMA Negeri
1 Teras Boyolali with the PBL model in cycle I is
presented in Table 2. Table 2 shows that the percentage
of student’s interest in learning in biotechnology
material class XII MIPA 3 cycle I have an average
achievement of 65.81%. The lowest percentage found in
the indicator there is active participation at 56.32%,
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while the highest percentage is found in feelings of
interest and enjoyment of learning at 83.62%.

Table 2. Observation Results of Students Interest in
Biotechnology Material Cycle I
Indicator

Achievements (%)

Happy and interested in learning 83.62
Active participation 56.32
Have tendency to pay attention and large 63.51
concentration power

Have a positive feeling and an ever- 59.77
increasing willingness to learn

Average 65.81

The achievement of students' interest in learning in
the first cycle has increased by 9.25% from the pre-action
achievement. The average interest in learning of
students in cycle I of 65.81% shows that student’s
interest in learning has increased in biotechnology
materials for class XII MIPA 3 and is included in the high
category (Aulia et al., 2021).

Based on the results of actions in cycle I, findings
and suggestions for improving learning in cycle I
Findings obtained in cycle I have not reached the
specified target due to several factors. Factors that affect
the results of actions in cycle I am used as reflections and
used as the basis for planning cycle II.

Cycle II action planning is prepared based on the
results of the reflection of the cycle I which includes
learning tools and research tools. The implementation of
cycle II actions is carried out by applying the Problem
Based Learning (PBL) model. The percentage of
students' learning interest in biotechnology material
class XII MIPA 3 SMA Negeri 1 Teras Boyolali with the
PBL model in cycle Il is presented in Table 3.

Table 3. Observation Results of Students Interest on

Biotechnology Materials

Indicator Achievements (%)
Happy and interested in learning 89.44
Active participation 79.89
Have tendency to pay attention and large 7543
concentration power

Have a positive feeling and an ever- 77.30
increasing willingness to learn

Average 80.52

Table 3 shows that the percentage of student’s
interest in learning in biotechnology material class XII
MIPA 3 has an average achievement of 80.52%. The
lowest percentage was found in the indicators, including
a tendency to pay attention and large concentration
power of 75.43%, while the highest percentage was
found in feelings of interest and enjoyment of learning
at 89.44%.

The achievement of student learning interest in
cycle Il has increased by 14.71% from the achievement of
the cycle I. The average interest in learning of students
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in cycle II of 80.52% indicates that students' interest in
biotechnology material in class XII MIPA 3 is included
in the very high category (Aulia et al, 2021). The
achievement of learners' learning interest in each
indicator in pre-action, cycle I action, and cycle II action
is found in Figure 1.

100

89.44
0 83.62[77] B

-~ 79.89 . 80.52
80 ] 7543
67:89) 65581
60 54599632 . 56.56
5287 50575057

Achievement(%)
g
2
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Feeling happy and
interested in
learning

There is a tendency Have a positive

to pay attention and feeling and an ever-
great concentration increasing

power willingness to learn

Average

1 2 3 4
Indicator

@ Achievement (%) Pre-action @ Achievement (%) Cycle I @ Achievement (%) Cycle IT

Figure 1. Achievement of student interest in each indicator
(Pre-action, Cycle I, and Cycle II)

Figure 1 shows the results of learners' learning
interest achievements in each indicator in pre-action,
cyclel, and cycle II. Indicators of feelings of pleasure and
interest in learning have increased from each cycle. Pre-
action has an achievement of 67.89%, cycle I have an
achievement of 83.62%, and cycle II has an achievement
of 89.44%.Indicators of active participation have
increased from each cycle. Pre-action has an
achievement of 54.89%, cycle I have an achievement of
56.32%, and cycle II has an achievement of 79.89%.

Indicators have a tendency to pay attention and the
power of large concentrations increases with each
cycle. Pre-action has an achievement of 52.87%, cycle I
have an achievement of 63.51%, and cycle II has an
achievement of 75.43%. Indicators have positive feelings
and a willingness to learn that is always increasing from
each cycle. Pre-action has an achievement of 50.57%,
cycle I have an achievement of 59.77%, and cycle II has
an achievement of 77.30%. Students who experienced
significant continuous improvement from pre-action to
cycle Il were students with number 28. The total increase
from pre-action to cycle II can be seen in Table 4.

Table 4 shows the total increase in the percentage of
achievement of indicators of learners' interest in
biotechnology learning. The total increase in indicators
of feelings of pleasure and interest in learning was
21.55%, indicators there was active participation of
25.00%, indicators there was a tendency to pay attention
and great concentration power of 22.56% and indicators
had positive feelings and willingness to learn which
always increased by 26.74%. Data on the total increase in
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the achievement of student interest indicators from pre-
action to cycle II shows that all indicators of student

interest in learning have increased according to the
predetermined target of 20%.

Table 4. Total Percentage Increase in Learning Interest Achievement

Indicator Pre-action (%) CycleI (%) CycleII (%) Total Boost Target (%) Information
Happy and interested in learning 67.89 83.62 89.44 21.55 20 Achieved
Active participation 54.89 56.32 79.89 25.00 20 Achieved
Have tendency to pay attention and large 52.87 63.51 7543 22.56 20 Achieved
concentration power

Have a positive feeling and an ever-increasing 50.56 65.81 77.30 26.74 20 Achieved

willingness to learn

Students' interest in learning has increased during
PBL-based bio-entrepreneurship learning actions. The
increase in student interest in learning shows that PBL-
based bio-entrepreneurship learning has a positive
impact on the learning process (Ernawati et al., 2020).

The results of teacher interviews show that PBL-
based bioentrepreneuship learning is very helpful in
attracting the attention of students in biotechnology
learning. Students are enthusiastic about participating
in learning, active in asking questions, and enthusiastic
in carrying out shrimp pellet-making practices. The
positive  impact is  obtained from = PBL-
based bioentrepreneuship learning so that the class
becomes livelier because students are very enthusiastic
about asking about things about shrimp pellets with
chicken bone base and Sargassum sp.

The results of student interviews show that PBL-
based bioentrepreneuship learning is very interesting
because it is related to daily life. The practicum of
making shrimp pellets can add insight to students and
attract attention because by using ingredients in the
surrounding environment that were not thought of
before, namely chicken bones, it turns out that it can be
used as a product that has a high selling value. The
implementation of the shrimp pellet-making practicum
makes learning more meaningful and easier to
understand. The material delivered vigorously by the
teacher makes learning more enjoyable.

The results of observing students' interest in
learning in biotechnology material were complemented
by data on interest in learning questionnaires which
were filled out individually by students, this is in line
with the opinion of (Septiani et al., 2020). The learning
interest questionnaire consists of five indicators
covering 26 questions with details of 16 positive
questions and 10 negative questions. The results of the
student learning interest questionnaire can be seen in
Table 5. Table 5 shows that the average interest in
learning learners based on the learning interest
questionnaire is 83.05%, while the average student
interest in learning carried out by observers has an
average of 80.52%.

Table 5. Results of Students Interest Questionnaire on
Biotechnology Materials
Indicator

Achievements (%)

Happy and interested in learning 83.62
Active participation 81.90
Have tendency to pay attention and great 80.89
concentration power

Have a positive feeling and an ever- 779
increasing willingness to learn

Convenience while studying 90.95
Average 83.05

Based on the above presentation on PBL-based bio-
entrepreneurship learning on students' interest in
learning biotechnology materials, it can be concluded
that there is an increase in students' interest in learning
biotechnology materials through the implementation of
PBL-based bio-entrepreneurship learning in class XII
MIPA 3 students of SMA Negeri 1 Teras Boyolali for the
2022/2023 academic year.

Conclusion

Based on the research that has been carried out, it
can be  concluded  that problem-based  bio-
entrepreneurship learning (PBL) can increase the
interest in learning students XII MIPA 3 SMA Negeri 1
Teras Boyolali on biotechnology materials. The average
results of the observation of students” interest in learning
in pre-action were 56.56%, in the first cycle of 65.81%, it
increased to 80.52% in cycle Il with an excellent category.
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