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This study aims to develop e-comic science interactive learning with scratch
(eCILS), to analyze eCILS’ characteristics, test eCILS’ validity, and determine user
responses. The research method is development research. The research procedure
used is 4D (defined, designed, developed, and disseminated). The research was only
up to development due to the pandemic. The result of this research is eCILS. ECILS
is an e-comic learning media that have characteristics: (a) equipped with a bibliog-
raphy, (b) in accordance with problem-based learning syntax, (c) could train critical
thinking skills, (d) stories that are displayed in accordance with everyday life, (e)
equipped with instructions to use, and (f) in accordance with the characteristics of
interactive media learning. ECILS media is very valid to use, this is based on the
assessment of material validators who get an average score of 95.63% and media
validators 94.38%. Response students to the media are very good indicated by the
results of the questionnaire responses of students who get an average of 82.15%.
Based on this, it can be concluded that eCILS media can be used as a medium to
train critical thinking skills.
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INTRODUCTION

Republik Indonesia’s Law Number 20 of
2033 concerning the “National Education Sy-
estem” Chapter 1 Paragraph 1 states that lear-
ning is a process of interaction between students,
educators, and learning resources in a learning
environment. The learning process needs to be
supported by adequate facilities and infrastruc-
ture. The facilities and infrastructure are in the
form of learning components, one of which is
learning media (Putra, 2013). Learning media
are tools used in teaching and learning activities,
to convey learning information from teachers to
students (Tim Pusdiklat Pegawai Kemendikbud,
2016). Learning media has a positive impact on
students’ reading abilities (Untari & Saputra,
2016). However, according to the Program for
International Student Assessment (PISA) survey
conducted by the Organization for Economic Co-
operation and Development in 2018, it was sta-
ted that the reading ability of Indonesian students
was still low. The average reading ability score of
Indonesian students is 370.5 while the overall
reading ability score is 487 (OECD, 2018).

Reading ability affects students’ critical
thinking skills because reading is a means to de-
velop critical thinking skills (Pangestuti et al.,
2014). Critical thinking skills are very important
to be developed so that students can solve prob-
lems in the real world (Rossana et al., 2019).Cri-
tical thinking skills can be trained using learning
media because learning media can stimulate rea-
ding skills. However, the use and utilization of
learning media are still not optimal. Hikmawati
& Jufri (2020) state that the learning media used
in science learning are still lacking and not opti-
mal so that it affects student learning outcomes.
The results of observations at SMP N 3 Blora that
the learning media that are often used when on-
line learning, are videos and power points. When
online learning, the teacher cannot observe the
abilities possessed by students, one of which is
the ability to think critically. The teacher does not
know for sure how the student’s critical thinking
skills are. To prevent the decline in students’ cri-
tical thinking skills, media that contains aspects
of critical thinking skills is needed. The use of
learning media that contains aspects of critical
thinking skills can train students’ critical thin-
king skills. Therefore, it is necessary to develop
learning media. Develop learning media that is
integrated with learning models that can train cri-
tical thinking skills and include aspects of critical
thinking skills. The learning model that can train
critical thinking skills is Problem Based Learning
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(PBL).

Suratno et al. (2020) state that Problem
Based Learning has a positive effect on students’
critical thinking skills. Learning media that is
suitable for integrating problem-based is a co-
mic. Comic is an interesting medium because it
contains colorful illustrations, concise storylines,
and realistic personality traits that will attract
students of various ages (Lestari & Projosanto-
s0, 2016)(2. The media is presented as online
comics or e-comic. E-comic can be created with
scratch software. Scratch supports the creation
of interactive media. McManus (2013) explains
that Scratch is the perfect programming tool for
creating games, interactive stories, and other vi-
sually rich programs. This media was then called
the e-Comic Science Interactive Learning with
Scratch (eCILS) media based on Problem Based
Learning (PBL) to train the critical thinking skills
of junior high school students.

The aims of this research are: (1) to deve-
lop e-Comic Science Interactive Learning with
Scratch (eCILS) learning media based on Prob-
lem Based Learning (PBL), (2) to analyze eCILS’
characteristics, (3) to test eCILS’ validity, and (4)
knowing the students’ responses to eCILS media.

METHOD

The subjects of this study were material
validators, media validators, and 32 students of
class VIII SMP N 3 Blora. The research method
is development research. The procedure research
is a 4D model (define, design, develop, and dis-
seminate) which was developed by Thiagarajan
(1974). In this study, dissemination was not car-
ried out because of a pandemic. The development
step was carried out to obtain media readability
data and student response data.

Data Collection Technique

The data collection techniques used are
(1) interview method used to determine the lear-
ning media that is often used, (2) documentation
method to determine the subject of research and
documentation, and (3) questionnaire method
used to assess the media by validators and stu-
dent responses. The questionnaires and research
instruments used in this study were: (1) media
validation questionnaires, (2) media readabili-
ty questionnaires, and (3) media usage response
questionnaires. The research questionnaire uses
a 4-scale Likert scale. The data analysis in this
study are (1) analysis of media characteristics,
(2) analysis of media validity, and (3) analysis of
media use responses. Analysis of characteristics,
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validity, and response of the media using the for-
mula:

P= /N x100%

(Arikunto, 2006).

with,

P: percentage

f: number of scores

N: maximum number of scores.

Characteristics media criteria can be seen in table
1.

Table 1. Characteristics media criteria

Score (%) Criteria

81,25 < score < 100,00 Very Good
62,50 < score <81,25 Good

43,75 < score < 62,50 Not Good
25,00 < score <43,75 Not Very Good

The characteristic of the eCILS media is good if
the score is more than 62,50%. Respons to media
criteria can be seen in table 2.

Table 2. Respons to media criteria

Score (%) Criteria

81,25 < score < 100,00 Very Good
62,50 < score < 81,25 Good

43,75 < score < 62,50  Not Good
25,00 < score <43,75  Not Very Good

Respons good if the score is more than 62,50%.
Validity media criteria can be seen in table 3.

Table 3. Validity media criteria

Score (%) Criteria

81,25 < score < 100,00 Very Valid
62,50 < score < 81,25 Valid

43,75 < score < 62,50 Not Valid
25,00 < score <43,75 Not Very Valid

ECILS is valid if the score is > 62,50%.
RESULT AND DISCUSSION

E-Comic Science Interactive Learning
with Sctarch (eCILS) Based on Problem Based
Learning

The media development step is defining,
designing, and developing. The define step shows
that the learning media that are often used in
SMPN 3 Blora are videos and power points. After
getting the data media that is often used, it is con-
tinued with material analysis. Material analysis
was carried out by discussion with science teach-
ers and studying literature. The materials used in
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the media are additives and addictive substances.
The next activity is the determination of learning
indicators which are carried out by adjusting them
to basic competencies. The design step is carried
out by analyzing the developed media, learning
models, determining aspects of critical thinking
skills, and designing eCILS media. Media ana-
lyzed by studying literature on applications that
are rarely used in education. The application is
scratch. Scratch supports the creation of anima-
ted and comic media. The results of the literature
study encouraged the development of eCILS me-
dia. Furthermore, an analysis of the learning mo-
del will be integrated into the media. The analysis
was carried out by a literature study. The results
of the literature study show that comics can be
integrated with problem based learning models to
train critical thinking skills.

Aspects of critical thinking skills are ob-
tained by studying literature. Ennis (2013) ex-
plains that aspects of critical thinking skills
include: (1) providing simple explanations, (2)
building basic skills, (3) concluding, (4) providing
further explanations, and (5) strategies and tac-
tics. After that, the media design was carried out.
Media design includes characters who play a role
in comics, comic storylines, comic backgrounds,
and making media assessment instruments. The
data development step is (1) eCILS media, (2)
media validation results, (3) suggestions from va-
lidators, and (4) student response data.

Media e-Comic Science Interactive Lear-
ning with Scratch (eCILS) based on Problem
Based Learning has been developed. eCILS me-
dia are provided with instructions for use and
descriptions of the functions of the buttons in the
media. The menu displayed on eCILS media is
shown in Figure 1.

Media Pemoelajaran eCILS
fe-Comic Interactive Learning with Scratch)
WAATER] ZAT ADITIF DAN TAT ADIKTIE KELAS VIl SEMESTER | SMMMTS

kcmpﬁtcnsnm
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Figure 1. Menu display on eCILS
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Figure 1 is the main menu display on eCILS. The
main menu contains basic competencies, lear-
ning indicators, episode one (additive material),
episode two (addictive material), assignments,
bibliography, and developer profile. eCILS media
contains basic competencies 3.6 and 4.6. Basic
competence 3.6 is to explain various additives
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in food and beverages, addictive substances, and
their impact on health. Basic competence 4.6 is
to write a paper on the misuse of additives and
addictive substances for health (Kemendikbud,
2017). Prasetyo et al. (2019) explain that the lear-
ning media created must be in accordance with
the age of the students and the basic competen-
cies in the 2013 curriculum.

ECILS media contains learning indicators
that will be achieved by students. Arsyad (2013)
states that one of the criteria for good learning
media is according to learning indicators. ECILS
contains additives and addictive substances. Ad-
ditive material is available in episode one comics
and addictive material is available in episode two
comics. The preparation of stories in comics is
adjusted to the learning indicators so that they are
interconnected. Fahyuni & Fauji (2017) explain
that storylines in comics must be interconnected.
The content of the story in the comic uses examp-
les of material in everyday life and material that
students rarely encounter. The appearance of
these materials is intended to support learning.
Otoluwa et al. (2019) explain that media must
support learning activities. The comic is integ-
rated into the problem-based learning syntax so
that it can train students’ critical thinking skills.
Hida (2020) explains that comic science based
on problem-based learning can improve students’
critical thinking skills. Assignments in eCILS me-
dia contain essay questions and assignments to
write a paper. Questions are made with aspects of
critical thinking skills in order to train students’
critical thinking skills. Yunita et al. (2018) stated
that students’ critical thinking skills were stated in
the medium category when answering the essay
questions. ECILS comes with a bibliography and
developer profile.

The development process is carried out by
applying the suggestions from the validator. Sug-
gestions from the material validator are: (1) re-
examined there are still typo writings, (2) clarify
the concept of additives, (3) basic competence 4.6
has not been seen, nor has it appeared in indi-
cators, (4) clarify the concept of artificial swee-
teners, (5) added some important Figures, and
(6) questions placed on the media. Suggestions
from the media validator are: (1) the background
display can be added, (2) fix the pause each con-
versation, (3) add pause button, (4) differentiate
the answers, and (5) development is also carried
out for children with special needs. The material
validator gives suggestions to be re-examined be-
cause there are still some typo words. Then in the
dialogue, addictive substances or food additives
are changed to additives or called food additives.
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This is to avoid misconceptions among students.
One of the causes of misconceptions in students
is the wrong perception of language. The langu-
age perception in question is that students cannot
interpret the meaning of the sentences displayed
(Fatmasari, 2021). The material validator provi-
des suggestions for showing basic competencies
4.6. Basic competencies 4.6 on the media loaded
on the task menu. One of the steps in making
learning media is to determine the learning ob-
jectives to be achieved (Ulfah, 2020). The next
suggestion is for clarity an additive concept and
an additional explanation on sweetener content.
This suggestion is following the opinion of As-
yhari & Silvia (2016) which states that material
in the media should be in accordance with the
concept of science correctly and not violate the
concept. The material validator suggests to add
supporting images. The addition of supporting
images in eCILS helps students to understand the
material. This suggestion is following Widjayanti
et al. (2018) that states the use of learning me-
dia can make it easier for students to understand
the material. The material validator also provides
suggestions that the questions should be placed
on the media. This is more considered practical
than presented in printed form. One of the indi-
cators of media assessment is practicality (Putri
& Riwayati, 2021). The practicality of the media
can motivate students to learn.

The media validator suggests adding backg-
rounds. The use of the background in comics can
be adjusted to the appearance presented (Amini
& Damayanti, 2021). The media validator sug-
gests that the conversation breaks are adjusted to
the children’s reading speed and do not pile up on
each other. Breaks on eCILS is fixed according to
the validator’s suggestions, so conversations don’t
overlap and in long conversations, they look lon-
ger. The media validator suggests to differentiate
answers on conversations. This suggestion has
been implemented so that if the user chooses an
answer, an explanation will appear according to
his choice. Next suggestion is to adding pause
button. Scratch does not provide coding for the
pause button, so it is replaced with the continue
button. That development should also be carried
out for children with special needs. This sugges-
tion was not implemented because it was not in
accordance with the research objectives.

Characteristics of eCILS

The characteristics of eCILS media were
obtained from validator assessments and student
readability questionnaires. The characteristics of
eCILS media can be seen in table 4.
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Table 4. Characteristics of eCILS media based on validator assessment and student assessment.

Validator assessment Student assessment

Characteristics Achieve- Criteri Achieve- Criteri
ment (%) riteria ment (%) riteria
ECILS is an e-comic learning media that completes 100.00 Very 82 03 Very
information with bibliographies. ’ good ’ good
ECILS is an e-comic learning media that compatible 95.00 Very 8203 Very
with PBL syntax. ’ good ’ good
ECILS is an e-comic learning media that can train 90.00 Very 82 03 Very
critical thinking skills. ’ good ’ good
ECILS is an e-comic learning media that the stories Very Very
. . 100,00 85,16
according to everyday life good good
ECILS is an e-comic learning media that completes Very Very
o . 100,00 82,03
with instructions for use. good good
ECILS is an e-comic learning media that conforms 95.00 Very 82 81 Very
with the characteristics of interactive learning media. ’ good ’ good
Table 5. Validation of eCILS material aspect
Indicators Achievement (%)  Criteria
Accuracy with basic competencies. 100,00 Very Valid
Accuracy with basic learning indicators. 100,00 Very Valid
The material is in accordance with facts, principles, and concepts. 90,00 Very Valid
The storyline of the delivery of the material. 90,00 Very Valid
Complete information with bibliographies. 100,00 Very Valid
Compatibility with problem based learning syntax. 95,00 Very Valid
Compatibility with critical thinking aspects. 90,00 Very Valid
Stories according to everyday life 100,00 Very Valid

Table 4 shows the characteristics of eCILS
media. These characteristics are obtained from
the assessment of validators and students. The
average score of the assessment of media char-
acteristics is 96,67% of the validator and 82,68%
of the student’s assessment. The average achieve-
ment of these characteristics is very good.

ECILS Validation

ECILS validation was obtained from ma-
terial and media validators. The results of the
eCILS validation of the material aspects can be
seen in table 5.

Table 5 shows the results of the eCILS
validation material aspect. All eCILS media as-
sessment indicators are declared valid by mate-
rial validator. The average assessment of material
validators is 95,63% with very valid criteria.

The results of the assessment of the mate-
rial and media validators agreed that the eCILS
media was valid to be used. Validators give sug-
gestions to eCILS. These suggestions are used
to improve the media before testing the product.
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Aripin & Suryaningsih (2019) stated that media
should be validated before testing. ECILS me-
dia according to basic competencies. This is evi-
denced by the validator’s assessment is 100,00%
with very valid criteria. Arsyad (2013) stated that
learning media must be developed to meet the
objectives to be achieved. ECILS according to
the learning indicators. This is evidenced by the
validator’s assessment is 100,00% with very valid
criteria. Mahnun (2012) stated that not all lear-
ning media are used for all learning purposes, so
development media must be adapted to learning
objectives. The material on eCILS is in accordan-
ce with facts, principles, and concepts. This is evi-
denced by the validator’s assessment is 90,00%
with very valid criteria. Miftah (2013) states that
learning media should display the truth of the
material. The material validator provides that
the content of the meaning of additives is more
emphasized and the addition of explanations on
artificial sweeteners. The advice given by the vali-
dator is in accordance with the opinion of Asyhari
& Silvia (2016) which states that the presentation
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of material in the media should be in accordance
with the concept of science correctly and not vio-
late the concept of science. Pratama et al. (2021)
states that students are prone to misconceptions
so that a learning tool is needed that can reme-
diate students’ misconceptions. Storyline of ma-
terial delivery following the learning indicators.
This is evidenced by the validator’s assessment is
90,00% with very valid criteria. The purpose of
adjusting the storyline with learning indicators is
to make it easier for students to understand the
material. The learning indicators make papers on
the impact of substance abuse and addictive sub-
stances on health are not included in the story but
included in the assignment. Widyawati & Prodjo-
santoso (2015) stated that comic is a medium that
is easy to understand because it is packaged in a
storyline. ECILS is equipped with a bibliography.
This is evidenced by the validator’s assessment
is 100,00% with very valid criteria. Bibliography
intended students can open it and read it so they
can practice critical thinking skills. The habits of
students in reading will have a positive effect on
critical thinking skills (Fitrianti et al., 2021).
ECILS is following problem based lear-
ning syntax. This is evidenced by the validator’s
assessment is 95,00% with very valid criteria.
ECILS show problems. The problem is the use
of artificial additives and addictive substances
that will cause health problems and even death.
Giving problems to students can have a positive
effect on critical thinking skills (Warahmah et al.,
2021). ECILS can train critical thinking skills.
The material and questions on the eCILS me-
dia are following the aspects of critical thinking
skills. This is evidenced by the validator’s assess-
ment is 90,00% with very valid criteria. The sui-
tability of eCILS media with aspects of critical
thinking skills can train students’ critical thinking
skills. The material provided in the form of prob-
lems can have a positive effect on critical thinking
skills. Astuti et al. (2018) state that students’ criti-
cal thinking skills can be trained by finding solu-

Table 6. Validation of eCILS media aspect

tions to the problems given. Questions on the task
menu. Questions are given in essay form. Khairat
et al. (2021) explain that the provision of essay
questions that are integrated with aspects of criti-
cal thinking skills has a positive influence on criti-
cal thinking skills. Stories are displayed following
everyday life. This is evidenced by the validator’s
assessment is 100,00% with very valid criteria.
The story on additive material begins with the use
of artificial coloring in drinks. This is often found
in everyday life, especially in packaged foods or
beverages. The story on addictive substances be-
gins with the use of drugs by public figures. This
is also often encountered by students, especially
if they often see news through social media. The
appearance of stories that follow everyday life
aims to create contextual media. Wicaksono et al.
(2017) stated that the development of contextual
comic media needs to be developed because the
existing science learning media are not yet tied to
everyday life. The results of the eCILS validation
of the media aspects can be seen in table 6.

Table 6 shows the results of validation
eCILS media aspects. All media assessment indi-
cators are declared valid by media validators. The
average assessment of media validators is 94,38%
with very valid criteria,

ECILS can be used repeatedly. This is evi-
denced by the validator’s assessment is 100,00%
with very valid criteria. Setiawati et al. (2019)so
students need to learn resources that can facilita-
te them in receiving the material. Therefore, it is
important to provide learning media as a learning
resource to facilitate students to receive material,
attract their attention and motivate students to
learn. However, based on the previous study in
SD Negeri Pahlawan, the use of learning media
as a learning resource is still less than optimal,
as well as the availability of social science lear-
ning media has not been widely developed, it
is still a characteristic of social science such as
maps, globe, and photographs of heroes which is
displayed. Based on the explanation, this study

Indicators Achievment (%)  Criteria

Can be used repeatedly. 100,00 Very Valid
Completeness of learning media with instructions for use. 100,00 Very Valid
Media as needed. 90,00 Very Valid
Readability of writing with appropriate font type and size. 90,00 Very Valid
Attractive and practical. 90,00 Very Valid
Conformity with the characteristics of interactive learning media. 95,00 Very Valid
The media is easy to use and simple in operation. 95,00 Very Valid
Use the appropriate language. 95,00 Very Valid
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aims to develop learning media on the subject of
the history of Islamic empires in Indonesia in the
form of board game media. The purpose of this
study is to describe the identification of initial
needs of social science learning media develop-
ment in class V Elementary School, to describe
game board game design, to describe the imple-
mentation of game board media and to describe
the final product of board game media. This re-
search product is useful for teaching and learning
activities in school. The research method used is
Design Based Research (DBR explain that lear-
ning media must be durable and can be used
repeatedly so that it is more useful in the long
term. ECILS is equipped with instructions to use.
This is evidenced by the validator’s assessment
is 100,00% with very valid criteria. Instructions
to use are available in printed form and directly
on scratch. Instructions for use on eCILS will
help users to operate it. In addition to the instruc-
tions for use, eCILS media is also equipped with
key functions on the media. The function keys
in the media contain the key functions found on
the eCILS. One of the eligibility criteria for lear-
ning media is that there are instructions to use
(Sholihannisa & Juliawati, 2021). Instructions to
use are also following one of the characteristics
of interactive learning media, which is indepen-
dent. Being independent means providing conve-
nience and completeness of content so that users
can use it without having to be guided by others
(Kemendikbud, 2020). ECILS as needed. This is
evidenced by the validator’s assessment is 90,00%
with very valid criteria. Nurrita (2018) explains
that learning media developed according to the
needs of students can help students concentrate
on learning. The writing in the media according
to the type and size of the letters. This is eviden-
ced by the validator’s assessment is 90,00% with
very valid criteria. Ashyar (2012) explains that it
is necessary to do effective writing on the media
so that the message conveyed is easily accepted
by readers. ECILS is attractive and practical to
use. This is evidenced by the validator’s assess-
ment is 90,00% with very valid criteria. This is in
line with the opinion of Nurseto, (2012) that one
of the principles of learning media is interesting.
Arsyad (2013) also explained that the learning
media used should be practical.

ECILS according to the characteristics of
interactive learning media. This is evidenced by
the validator’s assessment is 95,00% with very
valid criteria. ECILS combines visual elements
with audio elements. When a user clicks on a
comic episode one or two, audio and image will
appear. The audio is an introduction to pay at-
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tention to the media well. The images displayed
on the eCILS are figures and Figures that support
the material. The validator provides suggestions
for adding important images such as pandan
leaves, sugar, turmeric, etc. This suggestion is in
line with one of the characteristics of interactive
learning media, combining visuals and audio ele-
ments. ECILS is interactive. ECILS can provide
the response requested by the user. The respon-
se is when the user clicks the desired button, the
contents of the button will appear. Instructions to
use on eCILS can make the user easier to operate
it. This is in line with one of the characteristics
of interactive learning media, which is indepen-
dent. ECILS is easy to use and simple to operate.
This is evidenced by the validator’s assessment is
95,00% with very valid criteria. Nurseto (2012)
explains that one of the principles of learning
media is simple. The language used on ECILS is
appropriate. This is evidenced by the validator’s
assessment is 95,00% with very valid criteria. As-
hyar (2012) states that the use of language in the
media must be in accordance with the rules of the
language so that the material presented is easy to
understand and there are no multiple interpreta-
tions.

Respons of eCILS

Student responses to the media can be seen
in table 7. Table 7 contains the achievement of
student responses to eCILS media. The average
achievement obtained is 82.15% in the very good
category. The students looked very enthusiastic
when using eCILS media. E-comic made using
scratch is a new medium for students so they are
interested in using it. Anggreini & Dewi (2020)
explained that students were very interested in
learning media that they had just met. The lan-
guage and storyline on eCILS are easily under-
stood by students so that it does not cause mis-
interpretation. ECILS displays examples from
everyday life. Giving this example makes it easier
for students to understand the material. This is
also supported by the opinion of students, namely
the eCILS media contains materials that are easy
to understand and make them understand about
additives and addictive substances. Students
stated that the eCILS media contained solvable
problems. Students stated that the eCILS media
is easy to use. This convenience is because stu-
dents can access it anywhere and how to access it
simply by clicking on the link provided. Although
the eCILS media received a very good average re-
sponse, there were also statements that received
good responses from students. This statement is
a blend of colors in harmonious eCILS media,
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Table 7. Results of Student Response Achievements to eCILS

Statements Achievement (%)  Criteria
ECILS design is interesting. 82,03 Very Good
The images and the size of the images contained on eCILS are 82,81 Very Good
compatible.

The color combination on eCLIS is harmonious. 81,25 Good
The language used on eCILS is easy to understand. 84,38 Very Good
The storyline on eCILS is easy to follow. 82,81 Very Good
ECILS uses examples found in everyday life. 83,59 Very Good
ECILS contains a problem that can be solved. 82,03 Very Good
ECILS media can train critical thinking skills. 79,69 Good
ECILS can be used as interactive learning media. 79,69 Good
ECILS interests me to learn. 79,69 Good
ECILS made me understand the material of additives and addic- 84,38 Very Good
tive substances.

The material on eCILS is easy to understand. 82,03 Very Good
ECILS is easy to use. 83,59 Very Good

eCILS media can train critical thinking skills, me-
dia can be used as interactive learning media, and
eCILS media attracts students’ interest in learn-
ing.

CONCLUSION

E-Comic Science Interactive Learning
with Scratch (eCILS) Media based on Prob-
lem Based Learning (PBL) has been developed.
ECILS is an e-comic learning media that have
characteristics: (a) equipped with a bibliography,
(b) in accordance with problem-based learning
syntax, (¢) a can train critical thinking skills, (d)
stories that are displayed in accordance with eve-
ryday life, (e) equipped with instructions to use,
and (f) following the characteristics of interacti-
ve media learning. ECILS media is very valid to
use, this is based on the assessment of material
validators who get an average score of 95,63%
and media validators 94,38%. Response students
to the media are very good indicated by the re-
sults of the questionnaire responses of students
who get an average of 82.15%. Suggestions from
this research are if we want to use this media, we
should also be accompanied by other reference
books, prepare stationery, and a stable internet
connection.

REFERENCES

Afriani, A. (2018). Pembelajaran Kontekstual (Contex-
tual Teaching and Learning) dan Pemahaman

97

Konsep Siswa. Al Muta’aliyah STAI Darul Ka-
mal NW Kembang Kerang, 1(3), 80-88.

Amini, A., & Damayanti, M. 1. (2021). Pengemban-
gan Media Komik Digital Untuk Meningkat-
kan Keterampilan Mendongeng Siswa Kelas
IT Sekolah Dasar. Jurnal Penelitian Pendidikan
Guru Sekolah Dasar, 9(6), 2670-2684.

Anggreini, R. K., & Dewi, N. R. (2020). Development
of Ludo-Science Media with a Somatic Audi-
tory Visual Intellectual (SAVI) Approach to
Train the Activeness and Conceptual Under-
standing. Jurnal Penelitian Dan Pembelajaran IPA
JPPI, 6(2), 241-267.

Arikunto, S. (2006). Metode Penelitian Kualitatif. Jakar-
ta: Bumi Aksara.

Aripin, 1., & Suryaningsih, Y. (2019). Pengembangan
Media Pembelajaran Biologi Menggunakan
Teknologi Augmented Reality (AR) Berbasis
Android pada Konsep Sistem Saraf. Sainsmat :
Jurnal llmiah Ilmu Pengetahuan Alam, 8(2), 47-
57.

Arsyad, A. (2013). Media Pembelajaran. Jakarta: Raja
Grafindo Persada Press.

Ashyar, R. (2012). Kreatif Mengembangkan Media Pem-
belajaran. Gaung Persada Press.

Astuti, S., Danial, M., & Anwar, M. (2018). Pengem-
bangan Lkpd Berbasis Pbl (Problem Based
Learning) Untuk Meningkatkan Keterampilan
Berpikir Kritis Peserta Didik Pada Materi Kes-
etimbangan Kimia. Chemistry Education Review
(CER), 1(1), 90-114.

Asyhari, A., & Silvia, H. (2016). Pengembangan Me-
dia Pembelajaran Berupa Buletin dalam Ben-
tuk Buku Saku untuk Pembelajran IPA Ter-
padu. Jurnal Iimiah Pendidikan Fisika Al-Biruni,
5(1), 1-13.

Fahyuni, E. F., & Fauji, 1. (2017). Pengembangan
Komik Akidah Akhlak Untuk Meningkatkan



Niken Ayu Lestari Bondan Jatiningsih et al. / Unnes Science Education Journal 11 (2) (2022) 90-99

Minat Baca dan Prestasi Belajar Siswa di Seko-
lah Dasar. Halaga: Islamic Education Journal,
(1), 17-26.

Fatmasari, I. (2021). Analisis Miskonsepsi Siswa Sd
Dalam Menyelesaikan Soal Cerita Materi Ja-
rak , Waktu , Dan Kecepatan Menggunakan
Certainly Of Response Index (CRI). Jurnal
Penelitian Pendidikan Guru Sekolah Dasar, 9(1),
1299-1312.

Fitrianti, N., Purwanti, J. L. S., & Sularmi. (2021). Stu-
di Korelasi antara Gaya Belajar dan Kebiasaan
Membaca dengan Kemampuan Berpikir Kritis
dalam Pembelajaran IPS di Sekolah Dasar. Di-
daktika Dwija Indria, 9(4).

Hida, Z. . (2020). Pengembangan media Science Comic ber-
basis Problem Based Learning untuk meningkatkan
keterampilan berpikir kritis peserta didik pada ma-
teri usaha dan energi. UIN Sunan Gunung Jati.

Hikmawati, H., & Jufri, A. W. (2020). PKM Kelompok
Guru IPA dalam Pembuatan Media Pembela-
jaran Berbasis Lesson Study di SMP Negeri 16
Mataram. Jurnal PEPADU, 1(2), 207-212.

Kemendikbud. (2017). Buku Guru Ilmu Pengetahuan
Alam Kelas VIII. Jakarta: Kemendikbud.

Kemendikbud. (2020). Konsep Multimedia Pembelajaran
Interaktif. https://Ilmsspada.kemdikbud.go.id/
pluginfile.php/92081/mod_resource/con-
tent/1/1_Konsep Dasar MPI.pdf

Khairat, F., Jumroh, & Destiniar. (2021). Analisis Ke-
mampuan Berpikir Kritis Matematis Peserta di-
dik Kelas VIII SMP Negeri 1 Padang Ditinjau
dari Gaya Kognitif. Journal of Authentic Research
on Mathematics Education (JARME), 2(2), 18-24.

Lestari, D. 1., & Projosantoso, A. K. (2016). Pengem-
bangan media komik ITPA model PBL untuk
meningkatkan kemampuan berfikir analitis dan
sikap ilmiah. Jurnal Inovasi Pendidikan IPA, 2(2),
145-155.

Mahnun, N. (2012). MEDIA PEMBELAJARAN
(Kajian terhadap Langkah-langkah Pemilihan
Media dan Implementasinya dalam Pembelaja-
ran). An-Nida’ 37(1), 27-34.

McManus. (2013).  Scratch programming in easy
steps: covers Versions 2.0 and 1.4. https://
books.google.co.id/books/about/
Scratch_Programming_in_Easy_Steps.
htm1?id=UIHkxQEACAAJ&redir_esc=y

Miftah, M. (2013). Fungsi, Dan Peran Media Pembela-
jaran Sebagai Upaya Peningkatan Kemampuan
Belajar Siswa. Jurnal Kwangsan, 1(2), 95-105.

Mirza, M., Kamaruddin, T., & Abdi, A. W. (2017).
enerapan Model Pembelajaran Figure And Fig-
ure Menggunakan Media Komik-Strip Untuk
Meningkatkan Hasil Belajar Ips-Terpadu Siswa
Kelas VIII-4 SMP Negeri 16 Banda Aceh. In
Jurnal Ilmiah Mahasiswa Pendidikan Geografi
FKIP Unsyiah, 2(3), 68-79.

Nurrita, T. (2018). Pengembangan Media Pembelaja-
ran Untuk Meningkatkan Hasil Belajar Siswa.
Misykar, 3(1), 171-187.

Nurseto, T. (2012). Membuat Media Pembelajaran
Yang Menarik. Jurnal Ekonomi dan Pendidikan,

98

8(1): 19-35.

OECD. (2018). Education Data. https://data.oecd.org/
indonesia.htm

Otoluwa, Y., Eraku, S., & Yusuf, D. (2019). Pengem-
bangan Media Pembelajaran Berbasis Lectora
Inspire Yang Diintegrasikan Dengan Camtasia
Studio Pada Mata Pelajaran Geografi Materi
Sistem Informasi Geografi. Jambura Geo Educa-
tion Journal, 1(1), 01-08.

Pangestuti, A. A., Susiso, H., & Zubaidah, S. (2014).
Penerapan Model Pembelajaran Biologi Ber-
basis Reading — Concept Map —Teams Games
Tournaments Untuk Meningkatkan Kemam-
puan Berpikir Kritis Dan Hasil Belajar Kogni-
tif Siswa Kelas X Ipa 4 Sma Laboratorium Um.
Prosiding Seminar Biologi, 11(1), 963-968.

Prasetyo, D. R., Fawaida, U., & Noor, F. M. (2019).
Pemanfaatan Alat dan Bahan dari Lingkungan
sebagai Media Pembelajaran Sederhana Mata
Pelajaran IPA untuk Meningkatkan Motivasi
Belajar Siswa MTs Muwahidun Gembong.
Thabiea: Journal of Natural Science Teaching, 2(2):
111-117.

Pratama, V., Anggraini, S. F., Yusri, H., & Mufit, F.
(2021). Disain dan Validitas E-Modul Interak-
tif Berbasis Konflik Kognitif untuk Remediasi
Miskonsepsi Siswa pada Konsep Gaya. Jurnal
Eksakta Pendidikan (Jep), 5(1), 69-76.

Putra, 1. E. (2013). Teknologi media pembelajaran se-
jarah melalui pemanfaatan multimedia animasi
interaktif. Jurnal TEKNOIF, 1(2), 20-25.

Putri, D. S., & Riwayati, S. (2021). Pengembangan LKS
Kemampuan Pemecahan Masalah Matematis
Siswa Kelas VIII Berbasis Inkuiri Terbimbing
Berbantuan Media Grafis. Jurnal Inovasi Pends-
dikan Matematika, 3(2), 138-146.

Rachmawati, D., Sudarmin, & Dewi, N. R. (2015).
Efektivitas Problem Based Learning (Pbl) Pada
Tema Bunyi Dan Pendengaran Berbantuan
Alat Peraga Tiga Dimensi Terhadap Kemam-
puan Berpikir Kritis Siswa Smp. USEJ - Unnes
Science Education Journal, 4(3), 1031-1040.

Saidah, N., Parmin, P.,, Education, N. D.-U. S., &
2014, undefined. (2014). Pengembangan Lks
Ipa Terpadu Berbasis Problem Based Learning
Melalui Lesson Study Tema Ekosistem Dan
Pelestarian Lingkungan. USEJ - Unnes Science
Education Journal, 3(2), 549-556.

Setiawati, T., Haki Pranata, O., & Halimah, M. (2019).
Pengembangan Media Permainan Papan pada
Pembelajaran Ips untuk Siswa Kelas V Sekolah
Dasar. All rights reserved PEDADIDAKTIKA: Ju-
rnal Ilmiah Pendidikan Guru Sekolah Dasar, 6(1):
163-174.

Sholihannisa, L. U., & Juliawati, P. (2021). TEMATIK
- Jurnal Teknologi Informasi Dan Komunikasi
Vol. 3, No. 1 Juni 2016. Jurnal Teknologi Infor-
masi Dan Komunikasi, 3(1), 86—99.

Suratno, S., Kamid, K., & Sinabang, Y. (2020). Pen-
garuh Penerapan Model Pembelajaran Prob-
lem Based Learning (PBL) Terhadap Kemam-
puan Berpikir Tingkat Tinggi (Hots) Ditinjau



Niken Ayu Lestari Bondan Jatiningsih et al. / Unnes Science Education Journal 11 (2) (2022) 90-99

Dari Motivasi Belajar Siswa. Jurnal Manajemen
Dan Ilmu Sosial, 1(1), 127-139. https://doi.
org/10.38035/jmpis.v1il.249

Susanto, S., Dewi, N., & Irsadi, A. (2013). engemban-
gan Multimedia Interaktif Dengan Education
Game Pada Pembelajaran IPA Terpadu Tema
Cahaya Untuk Siswa SMP/MTs. USEJ - Unnes
Science Education Journal, 2(1), 230-238.

Thiagarajan, S. (1974). Instructional Development for
Training Teachers of Exceptional Children. Wash-
ington DC: National Center for Improvement
Educational System.

Tim Pusdiklat Pegawai Kemendikbud. (2016). Pe-
manfaatan Media Pembelajaran, Pendidikan dan
Pelatihan Teknis Kegiatan Belajar Mengajar Bagi
Pamong Belajar. Jakarta: Pusdiklat Pegawai Ke-
mendikbud.

Ulfah, A. (2020). Pemanfaatan media sosial sebagai
media pembelajaran bahasa Indonesia di masa
pandemi. Prosiding Seminar Nasional Bahasa Dan
Sastra, 1(4), 410—423.

Untari, A., & Saputra. (2016). Keefektifan Media
Komik Terhadap Kemampuan Membaca
Pemahaman Pada Siswa Kelas IV SD. Mimbar
Sekolah Dasar, 3(1), 29-39.

Warahmah, M., Rahmawati, R., & Siahaan, J. (2021).

99

Pengaruh Model Pembelajaran Berbasis Ma-
salah Terhadap Kemampuan Berpikir Kritis
Siswa Kelas XI MIA SMA Negeri 1 Kediri Ta-
hun Pelajaran 2019/2020 pada Materi Larutan
Penyangga. Chemistry Education Practice, 4(1),
73-76.

Wicaksono, A. ., Irmade, O., & Jumanto. (2017). Anal-
isis Kebutuhan Pengembangan Media Komik
Kontekstual Dalam Pembelajaran Sains Sd. Ju-
rnal Komunikasi Pendidikan, 1(2), 112-119.

Widjayanti, W. R., Masfingatin, T., & Setyansah, R.
K. (2018). Media Pembelajaran Interaktif Ber-
basis Animasi Pada Materi Statistika Untuk
Siswa Kelas 7 Smp. Jurnal Pendidikan Matema-
tika, 13(1), 101-112.

Widyawati, A., & Prodjosantoso, A. K. (2015).
Pengembangan Media Komik Ipa Untuk Me-
ningkatkan Motivasi Belajar Dan Karakter
Peserta Didik SMP. Jurnal Inovasi Pendidikan
IPA, 1(1), 24.

Yunita, S., Rohiat, S., & Amir, H. (2018). Analisis Ke-
mampuan Berpikir Kritis Mata Pelajaran Kim-
ia Pada Siswakelas Xi Ipa Sman 1 Kepahiang.
ALOTROP, Jurnal Pendidikan dan Ilmu Kimia,
2(2), 33-38.



