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This study aims to determine the effect of inquiry-based e-comic
media on students' scientific literacy abilities and to determine
students' responses to inquiry-based e-comic. This type of research
is a quasi experiment; The sample in the study was taken using the
cluster random sampling technique; The research data was taken
through the pretest and posttest to see the increase in scientific
literacy skills after the learning process while the use of a
questionnaire in the experimental class was used to find out
students' responses to e-comic media; The results showed that
there was a significant effect of the use of inquiry-based e-comic
media on students' scientific literacy skills with a significance value
of the independent sample t-test of 0.000 or less than 0.05; The
results of the questionnaire on student responses to inquiry-based
e-comic media obtained an average percentage of 86% in the very
good category

Peningkatkan Keterampilan Literasi Sains Menggunakan E-Comic
Berbasis Inquiry Pada Siswa Kelas Sepuluh di Provinsi Lampung

ABSTRAK: Penelitian ini bertujuan untuk mengetahui pengaruh media e-
comic berbasis inquiry terhadap kemampuan literasi sains peserta didik
serta mengetahui tanggapan peserta didik terhadap e-comic berbasis
inquiry. Jenis penelitian ini adalah quasi eksperimen; Sampel dalam
penelitian diambil menggunakan teknik Cluster random sampling; Data
penelitian diambil melalui pretest dan posttest untuk melihat peningkatan
kemampuan literasi sains setelah proses pembelajaran sedangkan
penggunaan angket di kelas eksperimen digunakan untuk mengetahui
tanggapan peserta didik terhadap media e-comic; Hasil penelitian
menunjukkan terdapat pengaruh yang signifikan penggunaan media e-
comic berbasis inquiry terhadap kemampuan literasi sains peserta didik
dengan nilai signifikansi uji independent sample t-test 0,000 atau kurang
dari 0,05; Hasil angket tanggapan peserta didik terhadap media media e-
comic berbasis inquiry diperoleh rata-rata persentase 86% dengan
kategori sangat baik.
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INTRODUCTION

Scientific literacy skills in the 21st
century are important for students to master
in the current era of global competition.
Students are required to have scientific
literacy capabilities which include scientific
knowledge, scientific process skills and
scientific attitudes (Fakhriyah et al,, 2017).
Scientific literacy is a person's ability or skill
to understand, communicate and apply
scientific knowledge to solve problems so
that they have a high attitude and sensitivity
towards themselves and the environment in
making decisions based on scientific
considerations (Enawaty & Erlina, 2021).
Scientific literacy skills are very important
and fundamental for preparing students who
are reliable, have good scientific competence
and able to adapt in various situations
(Aisyah et al., 2021). The current rapid
development of science requires that
students must be trained to seek and find a
concept in the learning process (Mellyzar et
al,, 2022).

Based on the results Program for
International Student Assessment (PISA)
study of the 2018, Indonesia is ranked 71 out
of 79 countries with a score of 396 out of an
average PISA score of 489 (OECD, 2019).
Meanwhile, based on TIMSS (Trends
International Mathematics and Science
Study) results in 2015, Indonesia is also at
the lowest level (Low International
Benchmark) and is ranked 4th lowest with a
score of 397 (Nizam, 2016), this illustrates
that students' scientific literacy abilities in
the learning process in Indonesia are very
low when compared to other countries. The
low ability of students' scientific literacy
should be used as an evaluation in the
learning process to design learning that is
more effective and efficient, so that learning
objectives can be achieved optimally. The
Program  for  International  Student
Assessment (PISA) in 2025 will also focus on
science and learning in the digital world
(OECD, 2021). In this case, the development
and progress of technology can be utilized by
educators to adjust the media used in the

learning process (Tamami et al., 2022), so
that students' scientific literacy abilities can
increase.

Technological advances in digital era,
make educators who are directly involved in
the learning process must adapt to designing
media using digital systems (Rahayuningsih
& Muhtar, 2022). This challenge is the
responsibility of educators to have readiness
in accessing and mastering technology in
accordance with the times. The use of media
in learning can help students to receive and
understand subject matter optimally
(Halawa et al,, 2022). Along with the times,
innovation in the media plays an important
role in supporting the process of learning
activities, where the learning process is not
only obtained from educators, but learning
activities can be carried out independently by
students (Maharani & Fernandes, 2022).

Learning with digital media can
facilitate students to learn more broadly,
anytime and anywhere via computers or
cellphones without being limited by distance,
space and time (Fatira et al., 2021). Comics
are a learning medium that functions to
convey learning messages (Damayanti &
Supriyatin, 2022). Comics contain a series of
stories that are presented through pictures
and writing so that messages in comics are
more easily understood by readers
(Salamuddin & Fadilah, 2022).
Rohmanurmeta & Dewi (2020) argue, with
digital comic, educators can introduce
technology to students and can easily
understand the material conveyed through
stories.

Digital comic media can be accessed
easily by students (Udayani et al., 2021). This
media can be shared by educators through
various social media so students can access
digital comics anywhere via laptops and
handphone as long as these media are
available on these electronic devices (Aprillia
etal.,, 2022). E-comics or digital comics can be
used as an alternative to convey information
in the learning process, so that learning
becomes more meaningful and can help
students solve problems encountered in the
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learning process so that students' scientific
literacy skills increase.

Advancement of technology in digital
era, make educators who are directly
involved in the learning process must adapt
to designing media using digital systems
(Sudarmo et al., 2021). Agree with Yolida et
al. (2022), this challenge is the responsibility
of educators to have readiness in accessing
and mastering technology in accordance with
the times. This is as much as possible
Audriansyah etal. (2022) in his research The
use of media in learning can help students to
receive and understand subject matter
optimally. Along with the times, innovation in
the media plays an important role in
supporting the process of learning activities,
where the learning process is not only
obtained from educators, but learning
activities can be carried out independently by
students.

Learning with digital media can
facilitate students to learn more broadly,
anytime and anywhere via computers or
cellphones without being limited by distance,
space and time (Ritonga et al., 2022). Comics
are a learning medium that functions to
convey learning messages (Reis et al., 2022).
Comics contain a series of stories that are
presented through pictures and writing so
that messages in comics are more easily
understood by readers (Senen et al., 2021).
With digital comic, educators can introduce
technology to students and can easily
understand the material conveyed through
stories (Saputra & Pasha, 2021).

Digital comic media can be accessed
easily by students (Rina et al., 2020). This
media can be shared by educators through
various social media so students can access
digital comics anywhere via laptops and
handphone as long as these media are
available on these electronic devices
(Chairunnisa et al., 2020). E-comics or digital
comics can be used as an alternative to
convey information in the learning process,
so that learning becomes more meaningful
and can help students solve problems
encountered in the learning process so that

students' scientific literacy skills increase.
Putranta etal., (2020) also explained that the
level of scientific literacy ability of students is
very dependent on the ability of each student
to use the concepts they already have to solve
problems that occur in everyday life
appropriately, effectively and efficiently by
using media assistance in learning.

The use of comic media can turn
abstract concepts into concrete by
connecting them with examples in everyday
life through images, symbols and aided by
dialogue which is closely related to everyday
events. Likewise with ecosystem material
which is closely related to everyday life,
comic media will make it easier for students
to understand this material so that students
can absorb and apply this theory in real life
(Lestari et al., 2021). This is supported by the
opinion of Dewi (2022), which states that
student-centered learning can train their
ability to observe natural science phenomena
so that they can train their ability to find out
and observe related material presented.

Research on digital comic media has
been carried out by previous researchers,
including the influence of the problem-based
learning model assisted by digital comics on
the scientific literacy abilities of Grade VII
junior high school students in environmental
pollution material (Susanto et al., 2022), the
use of multimedia learning to increase
literacy science of class VIII junior high
school students on motion in living things
(Budiarti & Tanta, 2021).

This research shows that the use of
digital comic media in learning has not been
integrated with learning models emphasizing
the process of searching for and finding
answers independently by students. In fact,
digital comics can be used as a medium that
can help students to provide explanations
about the phenomena contained in comics,
use scientific evidence and be able to
understand the problems contained in
comics. The research results of Mutasam et
al, (2021) show that increasing student
scientific literacy is also supported by
integration of learning tools. Therefore, the
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researcher is interested For conducted
research on the effect of inquiry-based e-
comic media on the scientific literacy skills of
class X students on the subject matter of
ecosystems.

METHOD

This research was conducted in the
even semester of the 2021/2022 school year
in tenth grader. The sample was determined
using a simple random sampling technique
with a quasi-experimental design. The
procedure in this study was carried out in
three stages, the preparatory stage began
with carrying out observations, determining
research samples, compiling learning tools
(lessson plan, learning media, worksheets,
pretest-posttest sheets and assessment
rubrics) and preparing research instruments.

At the implementation stage it begins
with giving a pretest in the experimental and
control classes, carrying out the learning
process using inquiry-based e-comic media
in the experimental class and giving a
posttest in the experimental and control
classes after carrying out the learning
process. While the data processing stage
begins with examining the research data, this
check is carried out to determine the
completeness of the data that has been
collected in the study. After checking, the
data obtained is then classified based on its
type to be analyzed, the results of the analysis
of the data obtained are then concluded.

Quantitative data from this study
were obtained by giving tests before and
after the learning process took place
(pretest-posttest), the pretest and posttest
results obtained were then calculated using
the normalized-gain (n-gain) test. The
normality of the data in this study was
carried out using the SPSS program using the
Kolmogrov-Smirnov test, The homogeneity
test is calculated using guidelines for
decision making based on the significance
value of Levene's test of equality of error
variance, while the hypothesis test is
calculated through an independent sample t-
test, this is because the samples used are not
paired. In addition to quantitative data,
qualitative data in this study was carried out
by distributing interest questionnaires to
class students in the experimental class on e-
comic media.

RESULTS AND DISCUSSION

This research was conducted to
describe the effect of inquiry - based e-comic
learning media on scientific literacy skills and
to find out students' responses to inquiry -
based e-comic learning media in tenth grade
of senior high school on the subject matter of
ecosystems. The research data that has been
carried out are as follows.

a. Increasing students' scientific literacy
skills on the subject matter of ecosystems

Table 1. Results of normality, homogeneity and hypothesis tests through SPSS 25

Kolmogorov- Levene's Test for T-testfor equality of
Smirnov? Equality of Variances = means
Sig. Sig. Sig. (2-tailed)
Experiment ,2007
Control ,074 0,071 0,000

Based on the table above, after testing
using SPSS 25 it can be seen that the
normality test using the Kolmogorov
Smirnov test obtained a significance result
greater than 0.05 (> 0.05), this indicates that
the data is normally distributed. While the
homogeneity test was carried out using the

Levene test by looking at the significance of
Levene's test for equality of variances, based
on the results of the tests that have been
carried out, a significance value of 0.071 or
more than 0.05 is obtained, this indicates that
the data group has a normal or homogeneous
distribution. =~ Furthermore,  hypothesis
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testing was carried out using an independent
sample t-test by looking at the significance
value (2- tailed ). Based on the tests that have
been carried out, a significance value of 0.000

or less than 0.05 is obtained, so the test
decision is to reject Ho or accept Hi.
Improving the scientific literacy skills
of tenth grade is carried out using the n-gain
test. The n-gain test results are as follows.

Table 2. Calculation of the n-gain test results in the experimental and control classes

Class Average N-Gain Interpretation
Pretest 46,10 0,3 <N-
Experiment Posttest 75,90 0,55 gam7> Moderate
'\ gain P 39,35 "
Score retest 2 N-gain <
Control Posttest 57,83 0,29 0,3 Low

Based on the table above, after
calculating the n-gain score by substracting
the posttest and pretest score, then the
maximum score (100) minus pretest score.
The n-gain score obtained in the
experimental class got a higher score
compared to the control class with moderate

interpretation. In addition, the questions
used in the pretest and posttest are also
based on indicators of scientific literacy,
namely aspects of competence, while the
results of the average score of students can
be seen in the table below.

Table 3. The n-gain score on the scientific literacy indicator in the competency aspect of the

experimental class

Scientific Lit Indicat First Meeting Second Meeting
clentific Literacy Incicator Pretest Posttest N-Gain Pretest Posttest N-Gain

Indlc.atm? 1 Provide an explanations 52,6 76,3 0,50 57.8 84,1 0,62
of Scientific Phenomena
Inc.hcator 2. Use of Scientific 421 73 0,53 38,5 71.8 0,54
evidence
Fndlcator 3. Ablh.ty to identify 421 776 0,61 53,6 74,7 0,45
issues related science
Based on the table above, it can be seen that provide explanations about scientific

for the first meeting the ability of students to
identify issues related to science got the
highest n-gain score. While at the second
meeting, the first indicator got the highest
score. In this case, the ability of students to

phenomena gets a higher score compared to
the other two indicators.

b. Student responses to inquiry-based
e - comic media

Table 4. The results of the student response questionnaire

No Questionnair Indicator Questionnair Average Category
items
1  Enthusiasm of students and curiosity
in participating in learning 1,356,814 91,6% Very good
2 Student responses in participating in 2.7.9,10,12, 18 89 4% Very good

learning activities
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No Questionnair Indicator Questionnair Average Category
items

3  Concentration and accuracy of
students in participating in learning 4,11, 15,17 79% Good
activities

4  Willingness and hard work of
students in participating in learning 13,16, 19, 20 85,3% Very good
activities
Average 86% Very Good

Based on the results of the student
response questionnaire in the table above,
the percentage of the first indicator gets the
highest average in the very good category,
this shows that the enthusiasm and curiosity
of students increases by using inquiry-based
e-comic media. Whereas indicators of
concentration and accuracy of students in
participating in learning activities get a lower
percentage compared to other indicators.

Inquiry-based e-comic learning media
has an effect on students' scientific literacy
abilities on the subject matter of ecosystems.
This can be seen from the calculation of the
n-gain score in the experimental class in table
2. The increase in students' scientific literacy
skills in the competency aspect in the
experimental class was caused by the use of
inquiry - based e-comic media . Students are
able to understand, apply and combine the
knowledge they already have. This can be
seen when students are given the
opportunity to read and understand e-comic
media, students are able to combine the
knowledge they already have with the
concepts found in e-comics (Mellyzar et al.,
2022). In line with Sanory (2019) which
revealed that inquiry learning in cooperative
groups allows students to learn to find out
from something that is not yet known, in an
effort to find out students are more open so
that students can express ideas or opinions
according to their own thoughts or initiatives
so that students can demonstrate the
diversity of their critical thinking.

In the learning process, after the e-
comic media is distributed, students are
given the opportunity to read and
understand the e-comic for about 10

minutes, students are also asked to formulate
problems according to the concepts that have
been found in the e-comic . Students who
have made a problem statement, are then
guided to make a hypothesis and look for
literature from books or websites to
strengthen the hypotheses that have been
made. After obtaining literature, students are
asked to process and present data as material
for consideration in solving problems. At the
same time, students were also asked to
compare some of the concepts found in the e-
comics with things around their homes when
filling out worksheets.

On the worksheet, students are asked
to compare the abiotic and biotic
components that make up the ecosystem in
the e-comic with the components around
their homes. Besides being able to
distinguish between abiotic and biotic
components, students are also able to
categorize these components. Students can
compare the biotic components in e-comics
and around their homes. It was explained
that the biotic components in the e-comic
consist of fish, frogs, microbes, worms,
decomposing bacteria and fungi. While
around the house, students also explained
that there is the same ecosystem, namely a
pond ecosystem with biotic components such
as fish, frogs, microbes, and worms, but
lizards, snakes, kale and grass are often
found. This response proves that students
can provide an explanation of what biotic
components are around their homes.

The increase in scientific literacy
skills in the competency aspects of students
can be seen from the n-gain score of the
scientific literacy indicator (table 3). Based

Copyright © 2023, Biosfer: Jurnal Tadris Biologi, Print ISSN: 2086-5945, Online ISSN: 2580-4960



Biosfer, 14 (1), 2023 - 105
Median Agus Priadi'*, Galuh Catur Wisnu Prabowo?, Sayu Kade Trisna Dewi3

on the data that has been obtained, at the first
meeting students' ability to identify issues
related to science gets the highest n-gain
score. Based on the responses given by
students, it shows that students can
determine and differentiate abiotic and biotic
components based on the discourse that has
been provided. This proves that students can
analyze the discourse that has been given so
that they can correctly distinguish between
abiotic and biotic components. In line with
research conducted by Fadlika et al., (2020),
the percentage of students who answered
correctly for indicators identifying issues
related to science got the highest percentage,
namely 76.92% in the high category. Fananta
et al,, (2019) in his research revealed that
students who read inquiry-based science
comics can help students develop their
abilities in making diagrams, data charts, and
draw conclusions honed gradually. Students
are involved in situational thinking processes
using comics with inquiry sequences such as
asking scientifically oriented questions, using
evidence-based input, formulating
alternative explanations based on evidence

and connecting them with scientific
knowledge.

At the second meeting, students'
ability to provide explanations about

scientific phenomena received a higher n-
gain score compared to the other two
indicators. In this study, students have the
ability to analyze statements regarding
interactions between ecosystem components
based on the knowledge they already have, so
that students can provide explanations that
are in accordance with the discourse that has
been given. In line with the results of
research that has been conducted by lhsan &
Jannah (2021) showing the same results, the
highest score is obtained by the indicator
providing an explanation of scientific
phenomena. This is because students
practice a lot and understand material with
natural phenomena and events in everyday
life. The 2018 PISA results also show that in
scientific literacy, students in Indonesia get
an average score of 78%. In this case students

can recognize correct explanations for
familiar scientific phenomena and can use
that knowledge to identify, in simple cases
(OECD, 2019).

The storyline presented in e-comics
makes it easier for students to understand
the material presented (Fadilah, 2021). This
is because in e-comic contains pictures, so
that it attracts the attention of students in the
learning process. In line with the results of
research conducted by Narestuti et al,
(2021) which stated that e-comic learning
media is able to make students creative,
varied and innovative and able to make
students feel happy learning science,
especially biology material. With the
existence of e-comic media, learning in class
is able to create a fun atmosphere, but still
serious so students don't feel bored and
sleepy during the learning process. In
addition, the intensity of student
involvement in participating in learning
activities can also increase because the
presentation of this e-comic can trigger the
involvement of their imagination (Khotimah
& Hidayat, 2022). Listianingsih et al., (2021)
also revealed that comic content that displays
material in the form of stories made in simple
language and applied in everyday life makes
it easier for students to understand the
material.

Inquiry based e-comic media in the
learning process provides new experiences
for students because they have never been
used before, this is also expressed directly by
students during the learning process in class,
this new experience felt by students
influences student motivation in following
learning activities in class. The inquiry model
is often referred to as the investigative
model, because it provides an opportunity for
students to explore knowledge through in-
depth exploration of a problem and then seek
answers (Adnan et al, 2021). This is also
supported by the results of research
conducted by Afriana & Prastowo, (2022)
that the use of e-comic media can foster
student learning motivation and enthusiasm,
because the presentation of e-comics is
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illustrated and has a storyline in it so that
students motivated to read it. Filjinan et al,,
(2022) through their research results
revealed that learning using interactive e-
comics is able to make students very
enthusiastic in discussions, filling in the
blanks in comics and in question and answer
sessions and the class atmosphere becomes
more enjoyable. In addition, Yulianti et al,,
(2016) explained that science comics can be
understood because they are adapted to the
level of children's intellectual development.

Student interest in the learning
process is also evident in the results of
student worksheets. In the experimental
class, the worksheet results showed that
students described examples of food chains
and webs, this was different from the
worksheet results in the control class. The
interest of students in the experimental class
towards e-comic media can also be seen from
the results of the questionnaire on students'
responses to e-comic media (table 4). Based
on the 20 questionnaire items that have been
distributed to students, it shows that
students' enthusiasm, curiosity and students’
responses in participating in learning
activities get the highest percentage.

Based on these data, the use of e-
comic media makes students more active in
responding in the learning process. This is
caused by students' curiosity about the
material and storylines presented in e-
comics. While the concentration and
accuracy of students in participating in
learning activities get the lowest percentage.
It can be seen in the worksheet, where some
students have not been able to provide
complete conclusions. In line with research
conducted by Ramadhani et al, (2021),
students were less focused when answering
questions, less thorough and also in a hurry
when answering questions, so they could not
complete the answers properly.

CONCLUSIONS AND SUGGESTIONS

Based on the research that has been
done, the use of inquiry - based e-comic
media has a significant effect on the scientific

literacy abilities for tenth grade of senior
high school students on the subject matter of
ecosystems, this is evidenced by the
significance value of the Independent sample
t-test, namely 0.000 or less than 0.05, so the
test decision is to reject Ho or accept Hi. The
increase in scientific literacy skills in the
experimental class is evidenced by the
results of calculating the n-gain score of 0.55
and is in the moderate category. This
research still has drawbacks, including the
aspects of scientific literacy observed in this
study, only limited aspects of competence,
besides that for other researchers who want
to conduct research using inquiry - based e-
comic media, they can add pictures and other
features that are more interesting in comic.
The use of this media must also pay attention
to the learning time in the classroom, so that
the material can be delivered in its entirety
and does not take other lesson hours.
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