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ABSTRACT 
This research aims to find out the improvements in junior high school students’ critical thinking ability through Android 
comics. This research conducted was quantitative research using non-equivalent control group design. The number of 
samples involved were 68 junior high school students selected by purposive sampling and grouped into experiment and 
control class. The media used is Android comics based on local potentials of Embung Tambakboyo that contains 
material of interactions living creatures with its environment. Students' critical thinking ability are analyzed based on 
pretest and posttest results. The N-Gain results obtained by the experiment class and control class showed the increased 
value for each class in the high and middle categories. Thus, it can be concluded that Android comics based on local 
potentials of Embung Tambakboyo that was developed could improve the critical thinking ability in science learning 
better than the learning media that is commonly used in schools. 
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1. INTRODUCTION 

The Industrial Revolution 4.0 has transformed the 
world of education to prepare who are better prepared for 
the future life [1]. Furthermore, the education of 4.0 
harmonizes humans with technology to be able to adapt 
to new possibilities [2]. The assumption that technology-
related learning environments can give students the 
opportunity to search and analyze information, solve 
problems, communicate, and collaborate, becomes the 
basis of technological contributions in education that can 
certainly meet the competencies to be able to compete in 
this era [3]. Education here is expected to equip the 
students with various abilities and to develop the 
cognitive capacities of the students as a systemic ability, 
higher order mental skills, and the ability of critical 
thinking [4]. Critical thinking will help students to 
understand the information conveyed in learning [5]. 
Therefore, critical thinking ability is an important ability 
that needs to develop by students [6], [7], because it is 
also necessary to understand more about natural science. 

Natural science is an important part of scientific 
knowledge [8]. Natural science learning emphasizes the 

immediate experience that developing students' 
competencies to understand the environment through the 
discovery process that will make it easier for them to gain 
a deeper understanding [9]. Learning by leveraging the 
potential in the community is one way to bring direct 
(contextual) experience for students to make it easier to 
understand learning materials. This is in accordance with 
the statement of UURI Number 20 Years 2003 about 
Sistem Pendidikan Nasional in which science learning 
can be integrated with local potentials in the community 
so that the learning process of learners can be more 
contextual [10]. This integration can also make a good 
influence on the success of delivering learning content 
[11]. Teachers usually use common learning media such 
as textbooks, learning videos, or powerpoints created by 
teachers for the delivery of learning materials. Learning 
media has indeed varied, but now it is considered less to 
attract students in the learning process, so it requires a 
more innovative learning media [12]. Empirically, 
students tend to like picture books, filled with colour, and 
visualized in realistic or cartoonish forms, such as comics 
because in comics, the creator transmits expressions 
through settings and alignment of either picture only or 
words and images to build the narrative [13]. Comics are 
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also effective in conveying natural science information 
over more traditional textbooks [14]. 

Nowadays, comics are made not only as 
entertainment media but can be used in education to teach 
science [14], [15]. When used as a way to present 
scientific information, comics will turn the information 
that is usually stiff into illustrations and events that are 
familiar with the imagination of children [16]. The use of 
comics that have colourful illustrations with short 
storylines will attract students [17]. Comics is one of the 
fun ways to teach science [18] and will help students 
learn more and understand science materials because it 
visualizes complicated things to be simpler. Learning by 
using comics makes students develop their thinking 
ability because it can make them think more actively [16]. 
The rapid technological advancement allows the creation 
of interactive learning media using smartphones as a 
media that can support learning [19]. Comics can also 
pack with the current technology on the Android base on 
smartphones, and is known as the Android comics [20]. 

Android comics can be realized into the form of an 
Android application with an extension (.apk) or Android 
Application Package. Comics that have been packaged in 
the form of Android apps can make it easier for students 
to learn because they can be used anytime and anywhere. 
It can also minimize the use of paper, and can have many 
features, such as animations/videos, online tests/quizzes, 
and of course the learning materials [21]. Digital 
comics/Android comics has benefits in developing 
critical thinking and critical appraisal [22]. Android 
comics integrated with the local potentials of Embung 
Tambakboyo can create a more contextual and interesting 
learning environment because the appearance is very 
familiar with student’s daily life. 

The critical thinking ability will easily improve if the 
media is interesting and can keep students motivated to 
learn. The use of Android comics based on local 
potentials of Embung Tambakboyo is expected to 
improve students' critical thinking ability on the material 
of interactions living creatures with its environment. This 
research was carried out to answer the question of how 
the improvement critical thinking ability of junior high 
school students after learning using Android comics 
based on local potentials on the material of interactions 
living creatures with its environment. 

2. RESEARCH METHOD 

This research is a quantitative research using non-
equivalent control group design. This research was 
conducted in February 2020. The number of samples 
involved were 68 7th grade students at SMP Negeri 2 
Depok selected by purposive sampling and grouped into 
experiment and control class.  

The media used to teach experiment class is Android 
comics based on the local potentials of Embung 
Tambakboyo, while the media used to teach the control 
class is conventional powerpoint media that is commonly 
used by teachers in schools. Android comics that have 
been created and used have been tested by media and 
material experts. The comic contains material about the 
interaction of living things with their environment in 
everyday life where the storyline and setting are based on 
the local potential of Embung Tambakboyo, and critical 
thinking indicators that have been adapted to the needs of 
junior high school students. This comic consists of comic 
stories according to learning materials, videos, colour 
images that have been designed in such a way that they 
can practice students' critical thinking ability. Comic are 
created in the form of an Android app so students can 
easily access comics whenever and wherever they use 
their smartphones. 

Early analysis of students was conducted before 
learning by giving pretest at the beginning of learning. 
Pretest consists of 4 essay question items of critical 
thinking abilities that have been developed by researchers. 
Android comics are applied during learning with 
discussion activities. There are 9 discussion groups 
consisting of four students in the experiment class. 
Teachers provide instruction and apperception to 
students, as well as provide worksheets for each group 
before starting core learning activities. Then to focus the 
students on the comics, students are welcome to open the 
comics and start reading the comics according to the 
learning objectives that have been delivered. Comics 
containing plots and stories based on local potentials of 
Embung Tambakboyo and critical thinking ability 
indicators used in core learning activities as material for 
filling out questions on student worksheets. Then, there 
are presentation activities and class discussions that are 
the climax stages of learning to train students' critical 
thinking ability. Critical thinking ability after learning is 
analyzed through posttest. The posttest question used is 
the same question as the pretest. The indicator of critical 
thinking ability can be seen in table 1. 

Android comic influences analyzed by calculating n-
gain to see improved students' critical thinking abilities 
by using Equations (1). Here is the N-gain equation 
according to Hake [23]: 

g = (post)−(pre)
100−(pre)

 (1) 

Where g or N-gain is an increase, (post) is the posttest 
value, (pre) is the pretest value and 100 is the 
ideal/maximum value. N-Gain values are then classified 
as follows if g > 0.70 then the result is in the high 
category, if 0.70 > g ≥  0.30 then is in the middle 
category, and if g ≤ 0.30 then in the low category. 

 

Advances in Social Science, Education and Humanities Research, volume 528

642



  

 

Table 1. Indicators of critical thinking ability 

Indicators Question Indicators Activity 
Analyze Facts/ 
Problems 

Students are able to analyze facts based on 
the phenomenon of interaction in the form of 
webs and food chains in an environment 

Students can analyse eating events and be 
eaten in food chains, food webs, and food 
pyramids found on Android comics 

Identify Problems Students are able to identify a problem 
regarding symbiotic phenomena and 
changing patterns of ecosystem that occur in 
an environment 

Students identify symbiotic phenomena and 
changing patterns of ecosystem based on 
the images presented in Android comics 

Clarify/ Evaluate 
Logical Ideas 

Students are able to clarify concepts about 
food chain problems and changing patterns 
of ecosystem and provide logical ideas about 
that 

Students give arguments about food chain 
problems and changing patterns of 
ecosystem and provide logical ideas about 
that and compare with the arguments that 
have been discussed by the other groups 

Make Conclusions Students are able to make conclusions 
based on the phenomenon of changing 
patterns of ecosystem presented 

Students can conclude learning that has 
been done 

 

3. RESULT AND DISCUSSION 

The results include improving critical thinking ability 
in learning by using Android comics apps based on local 
potentials of Embung Tambakboyo and conventional 
learning media. The comics used have a background and 
storylines that are made according to local potentials of 
Embung Tambakboyo and indicators of critical thinking 
ability. While conventional learning media is a 
powerpoint that is commonly used by teachers when 
teaching material of interactions living creatures with its 
environment. The instruments for measuring the critical 
thinking ability are compiled based on selected critical 
thinking ability indicators. Teachers act as facilitators 
and students become the centre of learning in the learning 
process.  This will help students to exercise their thinking 
ability independently [12]. Furthermore, the application 
of critical thinking ability in comic storylines associated 
with learning materials and explanations can be seen in 
Figure 1. 

Increased students' critical thinking ability are 
measure using the gain test. N-gain categorizing include 
that are above 0.00 and less than 0.30 with low category, 
N-gain is more than equal to 0.30 and less than 0.70 with 
middle category, and N-gain with value greater or equal 
to 0.70 with high category. The categorization results are 
used to determine the improvement of students' critical 
thinking ability in material of interactions living creatures 
with its environment using Android comics based on 
local potentials of Embung Tambakboyo and 
conventional learning media. Data results increased 
students’ critical thinking ability in experiment and 
control class can be seen in table 2. 

 
 
 
 
 
 

Table 2. Percentage gain score in experiment class and 
control class. 

Gain categories Class 
Experiment (%) Control (%) 

Low 0,00 3,13 
Middle 30,56 56,25 
High 69,44 40,63 

Table 2 shows the percentage of result N-gain in both 
classes categorized into three categories: low, middle, 
and high categories. The percentage gain score in low 
category is 0,00% in experiment class and 3,13% in 
control class. The percentage gain score in the middle 
category is 30,56% in experiment class and 56,25% in 
control class. The percentage of gain scores in the high 
category in experiment class is 69,44% and 40,63% in 
control class. Based on the results of each N-gain score, 
increased critical thinking ability of students who have 
learned by using Android comics is better than 
conventional media. Furthermore, it can be seen through 
the pretests and posttest results of both classes in table 3. 

Table 3. Data analysis of critical thinking ability 
assessment result. 

 Experiment Control 
Pretest Posttest Pretest Posttest 

Amount 1120,00 2975,00 960,00 2430,00 
Lowest 15,00 55,00 0,00 50,00 
Highest 55,00 100,00 50,00 100,00 
Average 31,11 82,64 30,00 75,94 

Table 3 is a data analysis of critical thinking ability 
assessment result. Assessment of critical thinking ability 
is done twice, i.e., before learning (pretest) and after  
learning (posttest) using two different learning media. 
Experiment class gets the lowest pretests value 15.00 and 
the highest 55.00 of the total amount of 1120.00. Then get 
better results significantly on posttest with the lowest 
value of 55.00 and the highest 100.00 with a total amount 
of 2975.00. The average pretests and posttest of 
experiment class is 31.11 and 82.64 with a difference of 
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51.53. This suggests that students' critical thinking 
capabilities in experiment class have increased more than 
50%. While the control class gets the lowest pretests value 

0.00 and the highest 50.00 of the total amount of 960.00. 
Then get posttest result with the lowest value of 50.00 and 
the highest 100.00 with a total amount of 2430.00.  

 

Figure 1 A few pieces of story that apply critical thinking 
ability in Android comics 

The average pretests and posttest of control class is 30,00 
and 75,94 with a difference of 45,94. This suggests that 
students' critical thinking capabilities in control class have 
increased less than 50%. These results show that the 
experiment class that have learned by using Android 
comics based on local potentials of Embung Tambakboyo 
has a slightly higher critical thinking ability than the 
control class. This statement is supported by previous 
research which says that by using cartoon concepts can be 
more effective at developing students' critical thinking 
ability. The colorful cartoons attract attention and can 
encourage students' active participation in learning 
activities (think more actively) thus indirectly playing an 
important role in helping develop critical thinking ability 
[5], [16], [17]. To make it clearer to see how much 
increased of critical thinking ability in each class, the gain 
value from pretests and posttest results is analyzed. The 
analysis results of the increased gain value of both classes 
can be seen in table 4. 

Table 4. Data analysis of the increased gain value. 

 Class 
Experiment Control 

Lowest 0,43 0,25 
Highest 1,00 1,00 
Average 0,75 0,67 
Category High Middle 

Increasing students gain value data for the experiment 
class has the lowest and highest yield of 0.43 and 1.00. 
The average gain of 0.75 which is including into high 
category. As for the control class get the lowest and 

highest yield of 0.25 and 1.00, with the average gain of 
0.67 belonging to the middle category. Thus, it can be 
concluded that the Android comics based on local 
potentials of Embung Tambakboyo have been created and 
tested can improve students' critical thinking ability. 
Improved test results of the critical thinking ability on 
experiment and control class can be seen in figure 2. 

 
Figure 2 Graph results of pretest posttest critical thinking 
ability. 

Figure 2 shows the average of increased value critical 
thinking ability in each class based on pretest and posttest 
results. The critical thinking ability of experiment class 
before and after using Android comics shows a more 
significant improvement over the control class who used 
conventional media. This is supported by the statement 
that the humor that is found in the comics can improve the 
pleasure of reading science and also contributes to 
students’ concept understanding [18], [24]. The excess of 
an Android comics based on local potentials of Embung 
Tambakboyo in presenting material of interactions living 
creatures with its environment very helpful for students to 
understanding concepts because the stories very near with 
students’ daily life. The concepts of material of 
interactions living creatures with its environment can be 
conveyed well using Android comics based on local 
potentials of Embung Tambakboyo to students. Language 
with simple words that fits the student's age and the 
presentation of the material with an attractive appearance 
makes students understand the concepts of science easily. 
In line with previous research that learning media in the 
form of science comics can make communication 
between learning components more effective in a fun way, 
and become intermediaries also facilitate the delivery of 
learning materials [14], [18], [25]. Science comics can 
also develop and improve students' critical thinking ability 
[22], [25]. Android comics based on local potentials of 
Embung Tambakboyo can be used as a learning facility 
that can convey knowledge with fun and simplify students 
to understand the concept that is being studied because it 
is contextual, has a simple and interesting look, and close 
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to students’ daily life. In addition, it is also effective to 
improve students' critical thinking ability significantly. 

4. CONCLUSION 

Android comics based on local potentials of Embung 
Tambakboyo can be used as an alternative learning media 
to improve students' critical thinking ability. The N-gain 
for experiment class that learned by using the Android 
comics showed an increase with N-gain classified into 
high category, while the control class that learned by using 
conventional learning media showed an increase with N-
gain in middle category. Thus, it can be concluded that the 
Android comics based on the local potentials of Embung 
Tambakboyo that has been developed can improve the 
critical thinking ability in science learning better than the 
learning media that is commonly used in schools. 
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