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ABSTRACT

This study aims to make a webtoon-based e-module on work and energy topics which tested for feasibility,
effectiveness and implementation to improve students' critical thinking skills. This is a research and development
using the ADDIE development model, namely: 1) initial needs analysis; 2) developing media design and research
instruments; 3) e-module development using Gacha Life and Pinterest applications; 4) a small-scale limited test
on 22 students; 5) evaluation by users and the critical thinking index used. The critical thinking index used is:
analysis, interpretation, inference and evaluation. The instruments used in this study were media validation
questionnaires, material validation questionnaires, and student response questionnaires. The results of the
description of input from media experts and webtoon-based e-module material experts deserve to be used as a
new alternative for physics learning tools. Feasibility media has score of 3.28 in the "very good" category, while
material experts obtained score of 3.1 in the "good" category. The small-scale implementation increase students'
critical thinking skills in medium category. This webtoon-based physics e-module can be used as an alternative
source in physics learning so that learning becomes more interesting.
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1. INTRODUCTION

The changing times have led humans to the 4.0
revolution era, which has given birth to a
fundamental transformation of human life
(Wakhidah & Sunismi, 2020; Malik, 2019). These
changes can be seen from the way human
activities in the world of education and work.
Ideal learning according to the development of
the industrial revolution 4.0 era in the 21st
century which is also known as 21st learning,
where learning is a means to foster a generation
that is ready for the 21st century where learning
involves a lot of technological skills and digital
literacy, the use of gadgets and other technology-
based tools (Sajidan, 2019)

21st century learning requires more creative
assessment facilities, one of which is a change in
learning facilities. Learning materials used must
be more interesting, creative, fun. Learning
facilities used in schools are generally only in the
form of worksheets and textbooks which tend to
be less pleasant so that as a result most students
are too lazy to open or read them. Structured
learning facilities are structured using language
that is easily understood by students such as their
level of knowledge and age with at least
assistance or support from the teacher, so that
they can learn (Setyoeati & Subali, 2011).

Based on the results of the initial needs
questionnaire analysis in one of the schools it was
found that the learning facilities used were only
teacher handbooks and student worksheets, even
the existing reading park was very limited for
reading books as learning tools, especially Physics
subjects. Based on the problems above, it is
necessary to have a learning facility that is able to
facilitate students to study. Integrating
technology in education, especially using online,
brings new changes and provides opportunities
for high interpretation and learning outcomes
(Sujanem et al, 2009; Haryadi & Nurmala, 2021).
One of the learning tools that meet the criteria for
online is e-module. E-module is a framework for
delivering an independent assessment vehicle
that is structured coherently into the learning
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components provided in the electronic edition,
where a study activity in it connects link as a
liaison that fosters students so that they are more
active in using designs to enrich the learning
experience (Zulfahrin, 2019). The use of e-
modules can increase student interest because it
presents lessons that are more attractive (Rusdin,
Widodo, & Maruto, 2020).

In general, e-module learning media are
commonly used, so this research combines e-
modules with webtoons. Webtoon is an
application found on smartphones both Android
and I0S. This webtoon can be used to improve
students’ skills because the narration is provided
with easy-to-understand words, uses virtual
reality (Rossana et al, 2019) and the cost of
producing this is quite economical because it is
published online rather than the actual
production of textbooks (Setiawan, 2020;
Kurniawan & Hidayah, 2021). Device Webtoon
facilitate learning between educators and
students, because they do not really need books,
activities are carried out using connected devices
or smartphones and laptops (Suciati dkk. 2019).
Teachers can use webtoons as a tool in the
learning process to create a new atmosphere by
reading digital comics on the web, which can be
used as additional information and knowledge,
supplements based on comic genres and what is
discussed in comics. In addition, according to
Suciati & Sumarti (2019) in their research, they
explain that webtoons should be used to increase
student literacy, because the narrative is
displayed. in easy-to-understand language, like
regular online comics, and pronounced from top
to bottom.

One of the demands of the 2013 curriculum is that
every student must have critical thinking skills.
Critical thinking is a way of determining what is
worth  believing and doing  (Facione,
2016). Through the development of critical
thinking skills, students are guided to respond to
situations, pose problems, form assumptions,
observe and mobilize data, and convey
information on the development of critical
thinking. The importance of critical thinking skills
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in helping students develop skills, train
concentration, and focus on problems and
improve students' analytical thinking skills (Sari
etal, 2019).

In this study, the materials used in the
development of e-modules are work and energy.
According to Santi & Agus (2018), the subject of
physics in secondary schools often contains
abstract concepts. Previously, research on work
and energy learning strategies had been carried
out for students, but there were still many
misunderstandings among students about work
and strength problems (Neumann dkk, 2013). In
addition to misunderstandings, students'
understanding is very chaotic so that if they are
used to solving increasingly complex questions,
students will have difficulty. Therefore,
understanding related to work and energy
materials must be considered so that students can
easily get additional lessons related to work and
energy (Handayani, 2018). Thus, the novelty of
this study is developing an alternative learning
sources using webtoon media. This study aims to
create a webtoon on work and energy materials
regarding students' critical thinking skills that
have been tested for feasibility, effectiveness and
implementation.

2. METHOD

This observation is considered in the exploration
and expansion group using Research and
Development (R & D). According to Riska dkk
(2021), exploration and expansion is an
inspection system developed to create legal and
practical products. The exploration and
expansion process involves expanding creations
or enhancing existing creations. The development
system used in the observation is ADDIE. This
model includes 5 stages of expansion, namely
analysis, design, development, implementation,
evaluation.

2.1 Analysis

In the analysis stage the researcher conducts an
initial needs analysis by giving questionnaires to
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students including student responses regarding
the use of learning facilities and the frequency
with which students seek online. After knowing
the results of the initial needs analysis, the
researcher made a concept about the product,
determining the material and indicators used.

2.2 Design

At the design stage, it is adjusted to the results of
the analysis stage. The device used in the design
is Microsoft Word to combine materials and
webtoon icons that will be used in e-modules, the
Gacha Life and website to create icons and
remove background websites to edit icons. The
product is made in the form of an electronic
module with the following formats: portrait, font
century gothic, comic sans MS, times new roman
and calibri.

2.3 Devolepment

At the stage of compiling the ready e-module, it
will be validated by material experts and media
experts before being implemented. Validation
intends to find out whether the product used is
valid for the material presented and the media
designed.

2.4 Implementation

After the product is declared suitable for use, the
e-module will be implemented. The e-module will
be implemented in real terms for students of class
X MIPA at one of the SMAK in Malang City.

2.5 Evalutation

Evaluation is given to find out whether the e-
module used has a good influence on students. At
the evaluation stage to explore student responses
and subject teacher responses, researchers
distributed student response questionnaire
sheets and subject teacher response sheets.

The feasibility of the product will be assessed

from the validation results of material experts
and media experts. The validation that was tested
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was the feasibility of the content, language and
completeness of the material. Learning media
validation instruments can be seen in Table 1 and
learning material validation instruments can be
seen in Table 2.

Table 1. Learning Media Expert Validation

Instruments
No Learning Assessment Perspectives
E-module Quality
1 Ease of accessing
E-module
2 Quality images in E-modules
3 Quality of text in E-modules
4 Display design of E-modules
Instructional Quality
5 Support for independent learning
activities
6 Makes it easier to wunderstand the
material Effort and Energy is presented
Language Quality
7 Use of language in
E-modules

Table 2. Material Expert Validation Instruments

Learning
No Assessment Perspective

E-module Content

1 Similarity of subject with critical thinking
indicators

2 Achieving study objectives

3 Truth of subject structure

Language

4 Communicative language

5 Sentences used

6 Correctness of notation

Critical Thinking Indicator

7 Can improve interpretation skills through
pictures illustrations in E-module

8 Can improve Camp iran analysis through
discussion questions presented

9 Can improve evaluation skills through
practice questions in E-module

10 Can improve inference skills by

presenting simpler material

Validity analysis is carried out using Likert
comparisons with the following conditions: 4 =
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super good, 3 = good, 2 = not slick, 1 = super not
slick. Points obtained from the whole will be
calculated as a percentage. Based on the average
percentage of the total score, the feasibility of the
e-module can be used by referring to the criteria
contained in Table 3 (Khamzawi, 2015).

Table 3. Validity category of product eligibility
No Value Criteria

1 80% <x <100% Very True
2 60% < x <80% True

3 40% <x <20% Less true

4 20% <x <40% Fairly True
5 0% <x <20% Not true

The effectiveness of the productis assessed on the
pretest and posttest students. The purpose of
giving pretest and posttest is to find students'
critical thinking skills before and after using the
e-module. Critical thinking indicators used are
interpretation, analysis, evaluation and inference.
The description of each indicator can be seen in
Table 4 (Facione, 2016)

Table 4. Critical thinking index
Critical
Thinking
Index

Interpretation The ability to understand, know,
and express the meaning of a
problem and experience.

Analysis The ability to recognize and

summarize correlations between

statements, concepts, questions,

images, or other forms.

Ability to judge statements fairly

whether they can  access

correlations between

explanations,  problems and

concepts and representations.

The ability to recognize and get the

elements needed to draw

conclusions.

Ability to define logic and assign

elements based on the results

obtained.

Self Ability to monitor one's cognitive

Regulation function, factors used in problem
solving.

Deskripsi

Evaluation

Inference

Explanation
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Scores Pretest and post-test were analyzed using
the normalized gain (N-gain) in equation 1.

<Sf>_<si>
0= 100 (s,

x100% (1)
where (g) is normalized gain (N-gain); sf is
posttest and s; is pretest.

The results of the N-gain score are divided into
three groups as shown in Table 5 (Setiyani, 2017).

Table 5. Normalized Gain Standard

Nilai N-gain Standard
(g) =07 High
0,3<(g)<0,7 Medium
0,00<(g)<0,3 Low

Product implementation is assessed from the
results of the analysis of student response
questionnaires and subject teacher response
questionnaires after using e-modules and seen
from the increase in critical thinking indicators
used in e-modules. The results obtained from the
student response questionnaire and the teacher's
response were calculated the percentage and
categorized based on the criteria in Table 6.

Table 6. Standard student response

Percentage Criteria
75% < R <£100% Very Positive
50% < R<75% Positive

25% < R < 50% Less Positive

0% < R<25% Negative

3. RESULT AND DISCUSSION

Based on the results of the description of initial
needs in one SMAK in Malang City, schools have
facilities that support the implementation of e-
modules. The results of the needs analysis can be
seen in Figure 1.

Based on the results of the needs analysis on the
impressions of students regarding the use of
learning facilities, it was found that students who
wanted to use learning facilities other than those
provided by the subject teacher were more

66

Development of webtoon-based physics e-modules.....

students who answered yes than students who
answered no.
90% 85%

78%
80% ’
70% 65%
60% 51%90,
50%
40%
30% 2%

20% 5%
10% H ﬂ
0%

Learning Learning Worksheet Student
Media Sources Needed

5%

Percentage

LS

BYes ONo

Figure 1. Percentage of Preliminary Needs Analysis

The feasibility of the e-module is seen from the
validation results by the material jury and media
jury. The validator is a lecturer in the department
of physics education at the University of PGRI
Kanjuruhan Malang who is an expert and
experienced in media development. Media
experts and material experts will be asked for
their opinions on the instruments to be given.
Expert opinion about the instruments that have
been compiled can be in the form of a decision
whether the instrument can be used, can be used
with repairs or cannot be used at all (Nurzaman
et al, 2021). The validation results from media
experts can be seen in Table 7.

Table 7. Media Expert Validation Results
Learning Assessment
Perspective

E-module Quality
Ease of accessing E-module
Image quality in E-modules
Text quality in E-modules
E-module display design
Instructional Quality
Support for independent learning
activities
easy to understand the Business
and Energy material presented
Language Quality
7  Use oflanguage in 4

No Score

Bl (N =
L
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E-module
Total Score 23

Based on table 7 which shows the results of
obtaining media expert validation scores , the
average value is 3.28 and is included in the very
good category and the percentage of presentation
feasibility is 82% including in the valid category,
so that from the feasibility of presenting a
webtoon on business and energy materials it is
adequate to use. Revisions from media experts
suggest pictures that show examples of the
application of the material as much as possible
using real or close images so that they are easy for
students to study and reduce student
misconceptions. This is in accordance with the
opinion of Sajidan (2016) which states that
images can support and clarify the contents of the
document in a way that makes it interesting and
reduces boredom for readers.

In addition to validating media experts, validation
is also carried out to material experts. The
validation results from material experts can be
seen in table 8.

Table 8. Material Expert Validation Results

Learning Assessment
No . Score
Perspective
E-module Content
1 Similarity of subject with critical 2
thinking indicators
2 Achieving study objectives 3
3 Truth of subject structure 3
Language
4  Communicative language 4
5  Sentences used 3
6 Correctness of notation 4
Critical Thinking Indicator
Can improve interpretation skills
7  through pictures illustrations in E- 2
module
Can improve Camp iran analysis
8  through discussion questions 3
presented
Can improve evaluation skills
9  through practice questions in E- 4
module
10 Can improve inference skills by 2
presenting simpler material
Total Score 30
67
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Based on the table of material expert assessment
results, an average value of 3.1 is obtained so that
it is included in the good category and the
percentage of 77% is in the valid category.
Judging from the average score and percentage, in
terms of the feasibility of presenting material on
an electronic webtoon with the main theme of
business and energy, it is feasible to use it. An
assessment is carried out by these experts so that
the products developed achieve the desired goals
(Ipin, 2018; Yuliantaningrum & Sunarti 2020).
Comments posted by validators as data advice for
researchers need improvement. In line with the
opinion of Herawati & Muhtadi (2018) that of all
aspects that have been assessed by validators,
this research instrument is considered suitable
for use with improvements, components that
must be corrected before being used. From the
results of the validation analysis by the validator,
the developed e-module meets the authentic
criteria so that the webtoon is suitable for use in
learning.

The effectiveness of webtoon-based e-modules,
Solihudin JH (2018) explained the effectiveness of
the e-module obtained from the data of the
student's academic test results. Students' critical
thinking skills were measured using essay
questions. The questions are developed based on
the indicators of critical thinking skills developed
according to Facione (2016). There are four
indicators, namely interpretation, analysis,
evaluation and inference. Pretest is given before
learning is done while posttest is given after
students learn business and energy lessons using
webtoon on students' critical thinking skills with
the same question indicator. The development of
students' critical thinking skills is summed using
the N-gain calculation. Based on the results of
data analysis for class X Mathematics and Natural
Sciences in one of the cities in Malang, Kepanjen,
which has been calculated using N-gain, it is
obtained that the number of N-gains for
increasing critical thinking skills from 22 students
who are used as small-scale test subjects is 0.59,
including on a medium scale. The results of
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improving students' critical thinking skills can be
seen in Figure 2.

16 15
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Figure 2. Results of Increasing Students' Critical
Thinking Skills

Figure 2 shows that students who have the ability
to answer questions with the highest score are 6
people who answer with a moderate score are 15
people and those who answer with a low score
score are 1 person. From the results of the
analysis, it is known that the development of
webtoon on students' critical thinking skills in
business and energy lessons has increased. In line
with the idea of Alperi (2015) which states that
learning using learning facilities gives birth to
students who are more enthusiastic and
influenced, so that student learning outcomes
also increase.

Kurnia (2019) also revealed that if the media is
well designed, it will provide greater capacity for
students and will be effective in their use. And in
Diana & Sukestiyarno (2019) e-module-based
self-reliance learning effectively adds students'
critical thinking skills. Based on the results of
Ngain's translation, it can be seen that the criteria
for the effectiveness of the e-physics module with
a webtoon in the business and energy lessons on
students' critical thinking skills are met. This is
supported by the research of Kusumasari et al
(2021) which states that the webcomic physics
webtoon can be used as an alternative in learning
because it is more interesting and can lead
students to absorb material more quickly.
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The implementation of the e-module with a
webtoon can be seen in the student response
questionnaires and the responses of subject
teachers. Questionnaire or questionnaire is a data
collection system through the rules of presenting
a series of affirmations or written notices to
respondents to be answered synchronously
through user interest (Akbar et al, 2021; Kohnke,
& Moorhouse, 2020). The results of the
elaboration  of the student response
questionnaire regarding the webtoon the average
total score was 3.70 in the very good category and
the percentage of 92% in the very positive
criteria.-based e-modules webtoon that are
presented are very helpful for students towards
learning.-based e-module learning facilities
webtoon in business and energy lessons about the
thinking skills of students from the perspective of
content feasibility and language feasibility is very
good.

On the feasibility of the content of the aspects
assessed, the problems presented, the scope of
the material, examples of questions and practice
questions, while the feasibility of the language
aspects that are assessed are the language in the
presentation of the material and the language
used in the questions. From the analysis results,
the average total score is 4.0, in the very good
category and the percentage is 100%, which
means the learning media used is very good to use
because it helps educators in delivering material
with different alternatives. The results of the
analysis are in line with the opinion of Herawati &
Muhtadi (2018) which states that to
accommodate educators, to make students more
active and independent, learning media in the
form of electronic modules (e-modules) can be
used.

The implementation of the e-module is also seen
from the increase in critical thinking skills on the
four indicators used.data on the increase in
students' critical thinking skills can be seen in
Figure 3.
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Figure 3. Average Increase in Students' Critical
Thinking

Skills Interpretive proficiency in e-modules for
developing students' interpretation skills is by
displaying replicas of questions that are often
used in daily activities. Analytical skills in e-
modules to improve students' analytical skills at
the end of each sub lesson are presented with
discussion questions. Evaluation skills in e-
modules to improve these skills are by providing
practice questions at the end of the material.
Inference skills in e-modules to improve students'
inference skills, namely by presenting the
material in a simpler way so that it helps students
in the material they are learning.

Based on the results of the analysis of Figure 2, it
can be seen that from the four indicators used, the
interpretation indicator has the highest increase
and the evaluation indicator has the lowest
increase. This situation shows that the skills of
students to master questions that intersect with
everyday experience are increasingly easy to
understand and the presentation of examples of
material presented in e-modules is able to ease
students in interpreting the material presented.
Analysis indicators, lack of analytical skills in
students because students are often given
questions that only contain numbers and figures,
in the e-module discussion questions are only
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displayed on two sub materials. Evaluation
indicators, lack of improvement in student
proficiency in evaluation skills because students
have difficulty applying the materials and designs
they know to solve a problem and in the e-module
practice questions are only shown at the end of
the material. Inference indicators lack students'
inference skills because they are able to draw
conclusions from the questions asked, but are not
able to provide an explanation of concepts that
support these conclusions and in e-module
material presentation on sub- potential energy
and kinetic energy confusion in determining the
formula used in working on the problem.

4. CONCLUSION

Based on the results and assessment, it was
decided that the webtoon-based physics e-
module on the material of effort and energy on
students' critical thinking skills was declared
valid to be used and able to increase students’
critical thinking skills. This webtoon-based
physics e-module can be used as an alternative
source in physics learning so that learning
becomes more interesting.
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