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Abstract: This study aims to produce an electronic module based on socioscientific
issues that is feasible to improve students' interest and argumentation skills. This
research is development research with the ADDIE method (Analysis, Design,
Development, Implementation, and Evaluation). The product to be developed is an
electronic module based on Socioscientific Issues on virus material. Data collection
techniques used are interviews, observations, learning interest questionnaires. The
resulting product is then validated by material experts and media experts, and a limited
trial is carried out. Based on the results of the development of an electronic module
based on socioscientific issues, it is concluded that the electronic module is feasible to
be used for biology learning in terms of the assessment of material experts with an
average value of 3.11 (very feasible) and the assessment of media experts with an
average value of 3.77 (very feasible). And it is effective for increasing students' interest
in learning as seen from the n-gains value of 0.55 with a moderate category and to
improve students' argumentation skills with an n-gains value of 0.4 with a moderate
category.
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various points of view before solving problems and
making decisions (Afgani et al., 2020). Therefore, there is
a need for learning that involves the practice of
argumentation in students at school. However, in reality
there are still many students who have low

Introduction

The world of education has an important role in
dealing with the development of science and technology
(Laksono & Wibowo, 2022). There are various skills that

need to be mastered by students in the 21st century,
namely critical thinking skills, creative thinking skills,
communication skills and collaboration skills (Prihadi,
2017). Argumentation skills have relevance to the
demands of the 21st century, because it is at the
intersection of creative and critical thinking skills, and
these two skills can be developed through
argumentation skills argumentation skills (Glassner &
Schwarz, 2007). Thus, argumentation skills are an
important bridge between creative thinking and critical
thinking (Azizah et al., 2022).

Argumentation skills are important for students to
master (Roviati & Widodo, 2019). This is because
argumentation skills are active to convey opinions from

How to Cite:

argumentation skills. Pitorini et al. (2020) argued that
one factor in not optimizing the ability of students'
argumentation is because students do not have a place
to practice argument skills.

Based on observations made at SMA Negeri 1
Ngemplak, the argumentation ability of students is still
relatively low, as evidenced by the results of the need
assessment of 75% so that students are still classified as
less able to express their opinions during the learning
process. This can also be seen through the biology
learning process carried out at school which is still
teacher-centered. The teacher-centered learning process
causes students to be less active in the learning process
(Risanatul & Junaidi, 2022). It is necessary for teachers
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that in the learning process the teacher is not the only
source of learning so that there is a need to develop the
learning process (Rahayu, 2019). The same thing is
expressed by Karlina et al. (2021) learning that is
dominated by the teacher can result in students
becoming passive and only duplicate the teacher's
knowledge without actively seeking or exploring their
own knowledge. Therefore, students need learning
facilities that can support activeness to explore their own
knowledge.

One of them is through teaching materials by
utilizing electronic devices owned by students in the
form of electronic modules that can be used as learning
support. The selection of electronic modules as teaching
materials is one of the right strategies because it adapts
to the development of information and technology in the
current digital era (Trilestari & Almunawaroh, 2020).
The presence of electronic modules will facilitate
students in accessing teaching materials easily and
optimally (Pachler et al., 2010). Teaching materials that
are integrated and combined with technology so that
students and teachers can learn flexibly and
independently, and can increase student motivation
(Laili et al., 2019). In accordance with the opinion
Syahrial et al. (2020) that the existence of active and
interesting learning in learning helps learners to increase
student learning motivation. Therefore, it is possible to
modify or change traditional educational materials to
electronic teaching materials to be able to adapt to the
times, science, and technology (Respati & Atun, 2023).

Based on the results of interviews with biology
teachers at SMA Negeri 1 Ngemplak, the teaching
materials used in learning biology in the classroom are
only printed books and learning activities are limited to
delivering material through textbooks that focus on
memorization without development towards deep
understanding for students in everyday life. This is in
line with the results of interviews with students at SMA
Negeri 1 Ngemplak that there are difficulties in
connecting material with problems in everyday life. The
situation has resulted in their view of learning being
changed from a happy learning into a boring learning,
which then impacts on students' motivation and interest
in learning.

There is one material that is considered difficult by
the students in class X, that is virus material, which is a
broad and complex material. Because viruses are very
small microorganisms and cannot be seen with the
naked eye, it is difficult for students to imagine
something that cannot be seen or touched directly.
Therefore, the teaching materials needed are also
contextual in scope that can be correlated with the daily
life of students to be able to support students'
understanding of the material through a relevant study
of the daily life for students.
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Based on the problems faced at SMA Negeri 1
Ngemplak, it is possible to develop teaching materials to
solve the problems that occurred. One of the
developments that will be carried out by researchers is
by developing electronic modules combined with the
Socioscientific Issue approach on virus material.
Socioscientific Issue is a learning method that provides
contextual learning situations in the form of issues in
society with conflict or dilemma situations that have a
connection between science and the social life of
students (Hancock et al., 2019; Sadler et al., 2016). The
utilization of socioscientific issues in the learning
process can train students' high-level thinking skills to
solve various problems that exist in everyday life
(Wirawan et al., 2023).

Previous research conducted by Fadha et al. (2023)
with the title "Utilization of E-Modules Based on
Scientific Social Issues in Learning Efforts to Improve
Argumentation and Decision Making Skills of High
School Students". In the study, the issue of
environmental pollution was raised. Socioscientific
issues contained in the environment are contextual
issues that occur in Indonesia, this important issue is
raised to students with the aim of stimulating critical
thinking, analysis, and argumentation (Calik & Wiyarsi,
2021). Therefore, SSI can develop awareness that science
and society are interdependent (Suryani et al., 2024).

The novelty of this research lies in the materials and
issues used. Socioscientific issue learning presents
controversial issues with a variety of different views so
that students can develop their argumentation skills by
paying attention to different aspects of science, social,
economic, moral, cultural and environmental aspects.
The material used in this study is viral material that
raises the issue of the use of Wolbachia in discussing the
reproduction of the dengue virus that causes dengue
fever in PLWHA (people living with HIV/AIDS). The
issue raised in this study is one of the current issues in
Indonesia. This is because the process through issues
that exist in the community can potentially develop the
intellectual abilities and communication skills of
students (Siska et al., 2020).

Through the development of electronic modules
based on socioscientific issue on virus material, it is
expected to be able to increase the interest and ability of
argulmelntasi pelselrta students Fasel E SMA, which is
still relatively low.

Method

This research is a research and development using
the ADDIE model with the product to be developed
being an electronic module based on socioscientific issue
on virus material. According to McGriff (2000) this
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ADDIE model consists of stages namely analysis,
design, development, implementation and evaluation
which can be seen in Figure 1.

This research was conducted in State Senior High
School 1 Ngemplak. The population in this study were
class X students in biology subjects.

-
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Figure 1. Stages of ADDIE model development

This research was conducted in State Senior High
School 1 Ngemplak. The population in this study were
class X students in biology subjects.

The first stage is analysis. In this stage, the situation
and problems that occur during biology learning at SMA
Negeri 1 Ngemplak are analyzed. This stage is carried
out by collecting information in the school through
interviews, observations and questionnaires. The second
stage is the design stage of product design by making a
story board design. The third stage is development
which is the result of product development through the
results of analysis and planning concepts that have been
previously determined. The research tool was rated by
materials and media experts on a 1-4 Likert scale. The
formula used is

= Zfx
m=Y 1)
Description:

M :average score per aspect

Yfx :number of scores per aspect

N  :number of components

The obtained scores are then interpreted based on the
evaluation and criteria in Table 1.

Table 1. Likert Scale Criteria and Scoring
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Then the feasibility and practicality categories are
interpreted products, which can be seen in Table 2.

Table 2. Criteria for Evaluating the Feasibility and
Practicality of Products

Score Range Criteria
Mi + 1.5 Sbi < X < Mi + 3.0 Sbi Very feasible
Mi + 0 Sbi < X < Mi + 1.5 Sbi Feasible
Mi - 1.5 Sbi < X < Mi + 0 Sbi Less feasible
Mi - 3.0 Sbi < X < Mi - 1.5 Sbi Not feasible

The fourth stage is the implementation of the
developed product to the students. The next stage is the
implementation stage. In this stage, the developed
product is implemented through a trial that aims to see
the effectiveness of the product on students' interest and
argumentation skills. The results of the trial are then
analyzed to determine the increase in students' interest
and argumentation skills. The analysis will be done
based on the average N-gain score using the equation 2.

Sf=Si

Smax—Si

<g>=

)

Which is then interpreted based on the criteria in Table
3.

Table 3. Criteria for E-module Effectiveness

Interval Score Criteria
g>0.70 High
0.30<g<0.70 Medium
g<0.30 Low

Score Criteria
4 Agree Strongly
3 Agree
2 Less Disagree
1 Strongly Disagree

And the final stage, the evaluation stage, is
conducted to ensure that the learning objectives are met
and that the media and learning models used are
appropriate.

Result and Discussion

The first stage of this research is an analysis
conducted by collecting various information through
interviews with biology teachers and questionnaires
(needs assessment) to students. Then the results
obtained that in learning biology at SMAN 1 Ngemplak
using the teacher-centered lecture method that causes
students to be less active and less involved in the
learning process. As many as 73% of the students stated
that they were less actively involved in biology learning
activities and as many as 75% of the students stated that
they were not able to express their opinions during the
learning process.

Teaching materials used in the biology learning
process are printed books, which results in lack of
interest in learning biology. As many as 76% of students
stated that the teaching materials used in the biology
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learning process were interesting, and as many as 70%
of students stated that learning using printed books did
not foster interest in learning biology, where the
contents of the printed book used by students in learning
tend to contain a collection of theories with limited
images, so it lacks visualization of biological objects to
generate student interest, as well as learning activities
that are telrkandulng in printed books are dominated by
memorizing concepts and practice questions, so that
students feel jelnulh in the learning process.

Based on the results of observing the students'
infrastructure at SMAN 1 Ngemplak, it is known that
100% of the students have smartphones and are
supported by the school to support the learning process.
The characteristics of students who are the subject of this
study are students who are in the adolescent age group
with an age range of 15-17 years. All the students have
mobile devices and 88% of them like e-learning. In terms
of competency analysis, the design of learning
competencies in electronic modules is compiled
according to the competencies contained in the Merdeka
Curriculum with activities that refer to the learning
outcomes. The learning outcomes used in Biology
subjects are that at the end of Phase E, students have the
ability to create solutions to problems based on local,
national or global issues related to understanding
viruses and their roles. The content presented in the
electronic module is in line with the learning outcomes
in phase E, namely virus material with a social science
problem-based learning approach. The first topic is
related to Wolbachia bacteria, which is the latest
innovation in suppressing the reproduction of dengue
virus, the cause of dengue fever. And the second issue is
discrimination against PLWHA (people living with
HIV/AIDS). The selection of the two issues was based
on the fact that the topic was a hot topic of discussion
among the community with various pros and cons that
facilitated the students in providing arguments and
strengthening their opinions based on analysis related to
the given issues.

In this planning stage, the module content is
organized and structured in such a way that the
designed module product is more interesting and easier
for students to understand. The results of module
product design are shown in Figure 2.

The next phase is the development phase. In this
stage, the planning results are realized by using the
Canva and Issue applications, and then the product link
is shared with the students. In this development stage,
the results of data validation of material feasibility and
media feasibility conducted by material experts and
media experts are presented in Table 4.
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Figure 2. Example of e-module design based on social science
issues

Table 4. Results of E-Module Validation

Expert Average Score Criteria
Material 3.11 Very feasible
Media 3.77 Very feasible

Based on the results of the feasibility assessment by
materials and media experts, the category is very
feasible. This is consistent with research Humairah
(2022) that e-modules are easier for students to use
because they are easily accessible through smartphones
and have clear instructions.

The aspect of material feasibility is used to measure
the quality of the presentation of material in e-modules
in terms of the suitability of the material with learning
outcomes, learning objectives and indicators of learning
achievement. This is because the learning activities in the
social science-based e-module have been aligned with
learning objectives that help students to better
understand the material. In line with the opinion Cheva
et al. (2019) that learning activities based on socio-
scientific issues help students to understand the material
presented more easily. This is supported by the opinion
(Putriana, 2020) that the use of the socio-scientific
approach in the learning process and in the framework
of the teaching materials makes it easier for students to
understand the teaching materials.

In the Media Feasibility aspect, the category is Very
Feasible. This feasibility includes aspects of display
quality, ease of use, and aspects of illustration quality
with a very feasible category. Through interesting
illustrations in the module can be an attraction for
students, so as to increase student motivation in the
learning process. In accordance with the opinion Laksmi
et al. (2021) that an attractive and simple design
according to the characteristics of students has an
attraction that can arouse students' interest in
independent learning. This is reinforced by the results of
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research Lafifa et al. (2023) that the use of electronic
modules can increase student motivation in the learning
process. Student motivation plays an important role in
the learning process (Samsi & Djukri, 2024). Learner
motivation is very important to encourage students both
internally and externally to achieve learning goals
(Djarwo, 2020).

The product evaluation phase is carried out with
the aim of revising the product based on the suggestions
and input from media expert validators, and the
material is then followed up for product improvements.
After the product has been declared feasible by experts
and practitioners, the implementation stage is carried
out, which is the stage of testing the product in real
conditions in biology learning activities on virus
material. This stage aims to determine the effectiveness
of the product in increasing students' interest in learning
and argumentation skills. Based on the results of the trial
implementation, it is known that the use of e-modules
based on social science topics on virus material is
effective in increasing students' argumentation skills
and interest.
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Figure 3. Comparison chart of pre-test and post-test averages
learner interest
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Figure 4. Comparison chart of N-gain averages students'
interest in learning

Based on the results of Figure 3, it can be seen that
there is an increase in students' motivation in the
experimental class as seen by the pretest and posttest
scores. While in Figure 4, it is known that the n-gains
score of students' interest in learning is higher in the
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experimental class than in the control class. The
difference in pretest-posttest scores and also n-gain
scores in control and experimental classes shows that the
use of e-modules is effective in increasing students'
interest in learning biology subjects.

This is because e-modules require students to be
able to learn actively and independently. This is in
accordance with the opinion Liana et al. (2022) that
electronic modules are one of the innovative media that
can increase students' active learning ability and
independence. The use of electronic modules in the
learning process can also increase students' interest in
learning (Habibah & Fauzi, 2023). This is consistent with
the research conducted by Haspen et al. (2021) that e-
modules have an attractive design so that they can
increase students' interest in learning. Interactive and
student-centered learning can be created because the
student's learning process using e-modules no longer
depends on the teacher as a learning resource
(Permatasari et al., 2023).

60 51 56
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o O O O
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o

Control Experimental
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Figure 5. Comparison chart of average pretest and posttest
values argumentation ability of students
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Figure 6. Comparison chart of average N-gains scores
Students' Argumentation Ability

Based on the results of Figure 5, it can be seen that
there is an increase in the argumentation skills of
students in the experimental class as seen by the pretest
and posttest scores. While in Figure 6, it is known that
the n-gains score of students' argumentation ability in
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the experimental class is higher than the control class.
The difference between the pretest-posttest scores and
also the n-gains scores in the control and experimental
classes shows that the use of e-modules is effective in
improving students' argumentation skills. This is in line
with the research conducted by Prabasari et al. (2021)
that the use of e-modules can support learning by 92%.
Reinforced by the results of research Kamaruddin et al.
(2021) that the use of e-modules based on socio-scientific
issues obtained a 92% student response with a very
interesting category, so it was concluded that it was
feasible to use in the learning process. The results of this
study are also according with research conducted by
Ubaidillah (2019) that there is a difference in the increase
in students' scientific argumentation abilities between
those who use the Socio Scientific Issues learning
strategy and students who do not use the Socio Scientific
Issues learning strategy in the learning process.

The use of the socio-scientific issues approach as a
learning stage and a framework for teaching materials
makes it easier for students to understand teaching
materials, can improve students' argumentation skills
and ability to think critically in dealing with related
issues (Pratiwi et al., 2021; Rostikawati & Permanasari,
2016). In line with the results of research that the use of
social science problem-based learning can improve
students' communication and decision-making skills in
dealing with problems (Dalaila et al., 2022). Therefore,
the application of social science issues can provide a
more meaningful learning experience (Selamat, 2023).

Based on the motivation questionnaire, it is also
known that students experience an increase in interest in
learning biology. This is consistent with research
Kusumawati et al., (2022) that the application of a socio-
scientific learning process can increase students' interest
in the learning process, which is characterized by
students' enthusiasm during the learning process.

Conclusion

Based on the results of the research conducted on
the development of electronic modules based on social
science issues, it can be concluded that the development
of electronic modules based on social science issues on
virus material is feasible and effective to use in learning
biology. The feasibility of the product is confirmed by
the material expert assessment with an average value of
3.11 (very feasible) and the media expert assessment
with an average value of 3.77 (very feasible). As well as
effectiveness in increasing students' interest in learning
seen from the n-gains value of 0.55 with a moderate
category and improving students' argumentation skills
with an n-gains value of 0.4 with a moderate category.
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