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Menghadapi tantangan abad ke-21 Kemampuan Berpikir kritis merupakan salah satu
kemampuan uatama yang harus dimiliki siswa. Permasalahan rendahnya kemampuan
berpikir kritis ditimbulkan oleh faktor dalam diri siswa dan pembelajaran yang
kurang memfokuskan pada pengembangan kemampuan berpikir kritis. Penelitian ini
bertujuan mengembangkan game edukasi Informatika dengan konten soal higher
order thinking skill (HOTS) berbasis Soal kompetisi Berbras untuk meningkatkan
kemampuan berpikir kritis siswa. Desain penelitian yang digunakan model ADDIE
terdiri dari tahap analysis, design, develop, Implementation, evaluation. Uji
Efektifitas game edukasi menggunakan Penelitian eksperimen dengan Nonequivalent
Control Group Design. Subjek penelitian adalah kelas VIIA sebanyak 32 siswa dan
Kelas VIIB sebanyak 33 siswa. Pengumpulan data menggunakan instrument
kuesioner dan tes esai. Data hasil penelitian dianalisis menggunakan paired samples
test, dengan persyaratan data berdistribusi normal dan homogen. Hasil uji
normalitas dan homogenitas data, diperoleh taraf signifikansi lebih besar dari 0,05
sehingga data kemampuan berpikir kritis berdistribusi normal dan homogen.
Peningkatan kemampuan berpikir kritis dari analisis N-Gain kelas eksperimen

37 : .
o sebesar 0,63 dengan kategori sedang dan kelas kontrol sebesar 0,43 dengan kategori

sedang. Berdasarkan hasil uji paired samples test diperoleh nilai Sig. (2-tailed)
sebesar 0,000 < 0,05, dapat disimpulkan bahwa penggunaan game edukasi
informatika berpengaruh signifikan terhadap peningkatan kemampuan berpikir kritis
siswa.

ABSTRACT

Facing the challenges of the 21st century Critical thinking is one of the main abilities that students must have. The problem of
low critical thinking skills is caused by factors in students and learning that does not focus on developing critical thinking
skills. This study aims to develop an Informatics educational game with higher order thinking skill (HOTS) questions based
on the Berbras competition to improve students' critical thinking skills. The research design used by the ADDIE model
consists of the stages of analysis, design, develop, implementation, evaluation. Test the effectiveness of educational games
using experimental research with Noneequivalent Control Group Design. The research subjects were 32 students in class
VIIA and 33 students in class VIIB. Collecting data using a questionnaire instrument and an essay test. The research data
were analyzed using paired samples test, with the data requirements being normally distributed and homogeneous. The
results of the normality and homogeneity test of the data, obtained a significance level greater than 0.05 so that the critical
thinking ability data is normally distributed and homogeneous. The increase in critical thinking skills from the N-Gain
analysis of the experimental class was 0.63 in the medium category and the control class was 0.43 in the medium category.
Based on the results of the paired samples test, the value of Sig. (2-tailed) of 0.000 <0.05, it can be concluded that the use of
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informatics educational games has a significant effect on increasing students' critical thinking skills.
1. INTRODUCTION

Facing the challenges of the 21st century, everyone must have critical thinking skills, knowledge and
skills of digital literacy, information literacy, media literacy and mastering information and communication
technology (Frydenberg & Andone, 2011; Gelen Assoc, 2018; Hidayatullah et al., 2021). The qualification of
graduates' abilities in the skills dimension in Permendikbud No. 20 of 2016 concerning Graduate Competency
Standards explained that students have the ability to think and act critically. Curriculum developed in the 21st
century focuses on building knowledge and encouraging students to obtain meaningful information to develop
new skills. Critical thinking is a part of 21st century learning skills. Critical thinking ability is a very important
aspect in education that must be developed in facing the challenges of the 21st century. Critical thinking is a
directed and clear thinking process used in problem solving, decision making, analyzing and conducting
scientific research. Critical thinking skills are rational (reasonable) and reflexive thinking skills that focus on
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beliefs and decisions to be made (Ennis, 2011; Rahman, 2019; van Laar et al., 2019). In Informatics learning,
teachers have tried to implement a scientific approach. However, the learning process is not optimal and has
several obstacles due to low thinking skills, especially critical thinking skills (Fadillah, 2014; Szabo et al., 2020).
Based on observations and experiences of teaching Informatics in class VII, the authors observe that low critical
thinking skills are indicated in learning activities, namely in the questioning learning step, students still have
difficulty in formulating hypothetical questions based on observations of the phenomenon of computational
thinking. Factors that cause low critical thinking skills are: students are not trained to involve critical thinking
processes in answering questions that are commonly used do not meet critical thinking indicators tend to have
low cognitive levels, students are accustomed to rote questions that have low cognitive levels, so that their
critical thinking skills are not honed, the teacher is used to giving examples of questions before the test so that
students have difficulty if they are given questions in different forms (Astuti et al., 2019; Hussin et al., 2019;
Rahman, 2019).

Learning that is oriented towards critical thinking skills needs to be continuously empowered by
teachers, because critical thinking is a fundamental skill that must be possessed by every student like reading and
writing skills. Today students have grown and developed with digital games. Their exposure to the internet and
other digital media has shaped how they learn and receive information (Blumberg & Fisch, 2013; Buck, 2017; Li
& Chu, 2021). Critical thinking skills are very important to have, because critical thinking can be used to solve
problems and as a consideration in making correct decisions. Critical thinking is a process, aimed at making
reasonable decisions about what to believe and what to do. In the learning process, students' thinking skills can
be developed by enriching meaningful experiences through problem solving in class (Antara & Dewantara,
2022; Masterson, 2020; Supandi & Senam Senam, 2019). The learning process is built based on certain learning
strategies. The strategy is in the form of a synthesis of the steps of learning activities, methods, media and tools
as well as organized time to present learning content towards the achievement of predetermined learning
objectives (Najmuddin & Aprilianty, 2020; Susilawati et al., 2019; Sutiani et al., 2021). In the teaching and
learning process the teacher must be able to use the right media so that students are motivated to follow the
teaching and learning process so that students will easily accept and remember the material that has been
received.

Teachers can take advantage of the development of digital technology such as multimedia software to
create interactive, attractive, and flexible educational game media in optimizing and empowering students'
critical thinking skills in a fun way (Blumberg & Fisch, 2013; Griffiths, 2002). Educational games are games
designed to focus on students as active users, so that they can involve them in collaborative activities in
developing problem solving strategies and skills in decision making as an important component of learning
stated that games are more interesting than conventional teaching and knowledge retention is longer by using
games. Adventure-themed educational games encourage creative problem-solving and decision-making
strategies. This kind of game also fosters skills in investigation that involve higher order thinking skills (Mee
Mee et al., 2020; Peterson et al., 2009). The Android-based educational games developed are practically used as
learning media (Rachma et al., 2020; Suci et al., 2019). Learning media that is in accordance with technological
developments and according to the expectations of the 2013 curriculum is computer-based learning media.
Information and communication technologies provide significant future opportunities for educational programs.
It also provides advantages and becomes an effective tool for the development of new techniques and methods
(Pekdag, 2010; Sulaiman & Ismail, 2020; Suwartono & Aniuranti, 2019).

Educational games are declared very feasible to be used as learning media with a validation percentage
reaching 81.82% and can also increase student interest in learning because from the results of the percentage of
student interest in educational games reaching 50% in the very high category and 47.06% in the high category
(Koriaty & Agustani, 2016; Suastra et al., 2019). Students with the lowest level of critical ability are limited to
memorizing skills without being able to understand concepts well. Another factor that causes students' critical
thinking ability is still low is that students are not trained and are not accustomed to answering questions with
questions that present phenomena. This is also in accordance with the opinion that state to develop students'
critical thinking skills can be done by always asking and question phenomena a is being studied (Anggareni et
al., 2013). On the research state that the RPG-type android mobile learning media could improve students'
critical thinking skills. This is in line with (which states that android-based learning media can improve students'
critical thinking skills (Rasyid et al., 2020). Android-based educational games can train creative thinking skills
(Prastyo et al., 2020; Sanusi et al., 2020; Widiyatmoko, 2021). Referring to several previous studies on the
development of educational games that have been studied by researchers, educational games have been proven to
be used as learning media. However, the development of educational games used in Informatics learning is
mostly still used as a learning medium and only to attract students' interest in learning. The development of
educational games in Informatics learning will be more focused on efforts to train critical thinking skills.
Therefore, the researchers took the initiative to develop educational games which, apart from being valid and
practical to be used as learning media, are also expected to be effective in training students' critical thinking
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skills in learning Informatics. The description above is an important part as well as the reason for choosing the
research title. The title of this research is Improve Critical Thinking skill with Informatics Educational Game.

2. METHOD

This study uses the Research and Development (R&D) method, according to Sukmadinata (2016)
consisting of 3 stages, namely 1) Preliminary study, 2) Product development, 3) Testing. The procedure for
developing this research is a procedural model which is modified from the ADDIE development model. ADDIE
model research includes the stages of analysis (analyze), design (design), develop (develop) Implementation
(application) and evaluation (evaluate). The subjects in this study were students of class VIIA and VIIB of
MTsN 4 Karanganyar in the odd semester of the 2021/2022 school year in November and December 2021. The
object of the research was students' critical thinking skills on Computational Thinking material. The
experimental design used in this research and development uses the Noneequivalent Control Group Design. In
this study there will be two groups that are not chosen randomly (Sugiyono, 2017). Both were then given a
pretest to determine the initial state and the difference between the experimental group and the control group. A
good pretest result is when the value of the experimental group in the control group is not significantly different.
In this design, there are two groups, namely the experimental group, namely Class VIIA and Class VIIB as the
control group. The research design described in Table 1.

Table 1. Research Design

Group Pretest Treatment Posttest
Experiment O]} Xe o}
Control O3 Xk O4

Description : O 1 = Pretest result group experiment; X . = Learning using Educational Games; O2 = Posttest
Results Group Experiment; O 3= Pretest result group control; X = Learning By conventional by the teacher
0O 4= Posttest Results Group Control

Data analysis is carried out to test hypotheses in order to draw conclusions to achieve research
objectives, data analysis is a way to process research data in order to obtain a conclusion. Collecting data by
giving pretest and posttest questions to the experimental group and control group, and using student response
questionnaires to obtain data from the experimental group after using informatics educational games. The
learning carried out in the classroom uses a problem based learning learning model, with the steps (1) providing
orientation about problems to students, (2) organizing students about learning tasks related to problems, (3)
guiding student investigations individually or in groups, ( 4) develop and present reports on the results of
activities, and (5) analyze and evaluate the problem solving process. The learning steps in the experimental class
are facilitated by informatics educational game media created using Construct 2 software.

Informatics educational game learning media before being implemented in learning, first tested its
effectiveness or validated by material experts and media experts, using a questionnaire that was reviewed in
terms of material and media. Aspects of the effectiveness assessment in terms of material include the relevance
of the material, the subject matter, and the suitability of the presentation with the demands of student-centered
learning. Aspects of the effectiveness assessment in terms of media include the appearance of the educational
game interface, the overall usefulness of educational games, and the overall attractiveness of educational games.

The Informatics educational game "Critical Thinking Adventure” which was developed is a new
educational game, because it contains two games at once, the first is the COVID Mode in the form of a student
adventure during the COVID-19 pandemic which is divided into three levels, Beginner, Intermediate and
Advanced; and the second is the CT Adventure mode in the form of an adventure to get treasure in the form of
solving "computational thinking" questions combined with HOTS questions and based on "Berbras" questions
that prioritize computational thinking which is divided into two levels. The display of the "Critical Thining
Adventure" Game design image developed in this research are show in Figure 1.

The tool used in data collection in this study was a critical thinking ability test, in the form of 8 essay
questions. The critical thinking ability test serves to measure students' critical thinking skills before and after
treatment, this test is given at the pretest and posttest. The effect of differences in treatment using Informatics
educational games in improving critical thinking skills was analyzed from the results of the pretest and posttest
in the experimental and control classes. To find out whether there is a significant difference between the results
of the pretest and posttest of critical thinking skills, the pretest and posttest data were tested using a paired
sample test, provided that the data were normally distributed and homogeneous. The data is normally distributed
if the amount of data above and below the average is the same. Homogeneous data shows that the data variance
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is homogeneous (Jaya, 2018). Analysis of data normality used the Kolmogorov-Smirnov and Shapiro-Wilk tests,
while the analysis of data homogeneity used Levene Statistics with the help of the IBM SPSS version 22.0
application. The results of the test data are said to be normally distributed and homogeneous if the significance
value is greater than 0.05 at the 5% significance level. Hypothesis testing is done by looking for the difference
between the average pretest and posttest scores. If there is a difference, it means that the treatment given affects
students' critical thinking skills. The decision criterion HO is rejected if the significance value (2-tailed) is less
than 0.05 at the 5% significance level. Data analysis is carried out to test hypotheses in order to draw conclusions
to achieve research objectives, data analysis is a way to process research data in order to obtain a conclusion.
Collecting data by giving pretest and posttest questions to the experimental group and control group, and using
student response questionnaires to obtain data from the experimental group after using the informatics
educational game "Critical Thinking Adventure".

Figure 1. Initial Appearance of the Game Critical Thining Adventure

3. RESULT AND DISCUSSION

Result

This research was conducted in the era of the COVID-19 Pandemic with teaching and learning activities
with a system of 50% online and 50% offline. The purpose of this research is to develop and produce an
educational game "Critical Thinking Adventure" that is suitable for use in learning Informatics in the material
for Computational Thinking of SMP/MTs class VII. The final result of this product is the Informatics
educational game “Critical Thinking” on the material for Computational Thinking of SMP/MTs class VII.
Informatics educational game “Critical Thinking adventure” is used to facilitate student investigation activities in
groups. This game can be played on Android-based smartphones, personal computers (PCs) or windows-based
laptops. This educational game as a whole contains learning materials, practice questions, competencies and
educational games. This educational game is a new development that contains two games at once, the first game
is COVID Mode in the form of student adventures to save themselves from the COVID-19 outbreak during the
COVID-19 pandemic by collecting Vitamins, Masks, Vaccine Injections, Hasmat clothes protectors, which are
divided into three Beginner, Intermediate and Advanced levels. While the second game is the CT Adventure
mode in the form of an adventure to get treasure in the form of solving "computational thinking" questions
combined with HOTS questions and based on "Berbras" questions that prioritize computational thinking which
is divided into two levels, the Beginner level consists of 10 Adventures and the Advanced Level consists of 10
adventure. This game is played by moving the player using the up, down, right and left arrows.

The content of questions in the Informatics Game in CT Adventure Mode starting from the level of
understanding, application, analysis, to evaluation as a form of obstacle in the game aims to develop students'
critical thinking skills, namely on indicators of focusing questions, analyzing arguments, providing further
explanations, and making decisions. . The results of solving obstacles in the Informatics educational game in the
form of answers to questions will then be assessed using the critical thinking ability rubric. Based on the results
of an assessment using an effectiveness questionnaire from a material expert, it shows that overall from the
aspect of adventure educational game material it is very effective and can be used without requiring revision.
The results of the effectiveness questionnaire are presented in Table 2.
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Table 2. Assessment Results Appropriateness Theory

Aspect Average Score % Category
Learning 4.83 96.67 Very Effective
Contents _ 4.75 95.00 Very Effective
Presentation 4.67 93.33 Very Effective
Effectiveness 4.75 95.00 Very Effective
Average 4.75 95.00 Very Effective

Table 2 shows that the informatics educational game developed is in accordance with the core
competencies, basic competencies, indicators and learning objectives to be achieved. After going through the
revision stage, an assessment of the game is carried out. The results of the assessment provide direction for the
initial results of this media that was developed to obtain a value of 4.75 with a very effective category. Based on
this assessment, 4 aspects of the feasibility of the material have been met.

Table 3. Assessment Results Media Eligibility

Aspect Average Score % Category
Appearance design 4.60 92.00 Very Effective
Instruction 4.50 90.00 Very Effective
Writing 4.67 93.33 Very Effective
Voice 5.00 100 Very Effective
Convenience Use 4.50 90.00 Very Effective
Average 4.65 93.00 Very Effective

Based on Table 3, it can be seen that the Informatics educational game developed is in the very good
category with an average score of 4.65 and an assessment percentage of 93%. Some aspects that have not been
met are given input/suggestions from media expert lecturers. The validation of the critical thinking question
instrument was carried out by a professional teacher colleague in the field of informatics. The results of the test
instrument validation are presented in Table 4.

Table 4 . Results Validation Question Think Critical

No Aspect Question Think Critical (%0)
Evaluation 1 2 3 4 5 6 7 8
1 Contents 88 96 98 88 93 88 83 96
2 Construction 100 100 100 100 100 90 90 100
3 Language 92 92 100 85 100 92 93 93
Average 93.3 96.0 99.3 91.0 97.7 90.0 88.7 96.3

Based on Table 4, these results indicate that each critical thinking item has met the validity criteria and
can be used in research without requiring revision, both in terms of content, construction, and language. The
increase in critical thinking skills can be determined from the normalized gain value (N-Gain) of 0.63 in the
medium category. In summary, the results of data processing are presented in Table 5.

Table 5. Score Average Test Ability think critical

Experiment Class Control Class
Component
Pretest Posttest Pretest Posttest
Average score 60.81 85.65 60.00 78.59
Gain Score 0.63 0.43
Category Currently Currently

Base on Table 5, the average gain score of students' critical thinking skills at MTsN 4 Karanganyar in
the experimental class was 0.63 which was included in the medium category and in the control class was 0.43
which was included in the medium category. The increase in critical thinking skills can be determined from the
normalized gain value (N-Gain) of 0.63 in the medium category. To find out whether there is a significant
difference or not, the pretest and posttest data were tested with paired samples test, preceded by normality and
homogeneity tests of critical thinking ability data. During the limited trial, it was seen that the average score of
student responses to the games developed in the field trial was in the very good category. The normality test is
show in Table 6.
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Table 6 Normality Test Results

Kolmogorov-Smirnov & Shapiro-Wilk
Statistical df Sig. Statistics df Sig.
Critical Thinking  Posttest 0.210 31 0.001 0.934 31 0.056
skill Pretest 0.198 32 0.003 0.914 32 0.015

Based on Table 6, the results of the data normality test using the Kolmogorov-Smirnov and
Shapirowilk statistics, it is known that the significance value of the posttest and pretest data is greater than
0.05. So, critical thinking ability data is data that is normally distributed. Homogeneity test results is show in
Table 7.

Tabel 7. Homogeneity Test Results

Levene Statistic dfl df2 Sig.
0.381 1 61 0.540

Based on Table 7, the results of homogeneity test it is known that the sig is 0.540. For the paired
samples test results is show in Table 8.

Tabel 8. Paired Samples Test Results

Std Std. Interval of the
Mean o Error Difference t df Sig.
Deviation
Mean Lower Upper
Pretest--Posttest -21.667 6.091 767 -23.133 -20.133 -28.235 62 0.000

Base on Table 8, the results of the paired samples test show that the value of Sig. (2-tailed) of 0.000 <
0.05. This means that there is a significant difference between critical thinking skills in the pretest and posttest
data, which means that there is an effect of using Informatics educational games on the critical thinking skills of
grade VII students. Based on expert judgments, media experts, students can conclude that this informatics
educational game is appropriate to be used as a learning medium in informatics subjects for class VI students of
MTs Negeri 4 Karanganyar.

Discussion

This research was conducted during the COVID-19 pandemic, the COVID-19 pandemic requires
teachers to innovate in learning activities. The Covid-19 pandemic period is also the reason why teachers
need to innovate in their learning activities, android-based games are one that can be used as learning
innovations. Based on the results of the N-Gain analysis and paired samples test, it can be seen that the
treatment using Informatics educational games has a significant effect on increasing students' critical
thinking skills. The results of this study are relevant to the opinion of previous research which states that
educational games require the involvement of students as active users in working together for the
development of problem solving strategies and skills in decision making as an important component of
learning (Aypay, 2016; Li & Chu, 2021). Decision making is the ability to think reflectively to determine
what to do, as one of the elements of critical thinking skills.

Critical thinking will be easier to teach to students if it is included in courses/lessons, as opposed to
practicing critical thinking independently through critical thinking courses (Chai & Kong, 2017; Ennis,
2011; Hussin et al., 2019). Critical thinking skills are very important to develop because students can more
easily understand concepts, are sensitive to problems that occur so they can understand and solve problems,
and are able to apply these concepts in different situations. According to previous research critical thinking
skills can be trained with learning that requires students to carry out experimental activities, discover and
solve problems as well as through discussion in small groups (Aini & Relmasira, 2018). Critical thinking
skills can be trained through problem analysis, making decisions, trying to understand something, and
finding answers to find answers to problems.

The strategies used to teach critical thinking skills include higher order questioning, cooperative
learning, enrichment, modeling, real-life applications, and fostering affective domains. The strategies used
include higher order questioning in the form of critical thinking questions, active learning by making
students learn active independently, and enrichment by exposing students to problem solving in quizzes,
materials and understanding the material with audiovisual and transfer processes through animation in
Game (Chen & Chuang, 2021; Wardani et al., 2017). Educational games make students more comfortable
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actively participating in learning because they are already familiar with the graphical environment in using
computers. Through educational games, students not only understand the knowledge being taught, but also
learn to develop competencies that will be useful for future careers, such as problem solving and critical
thinking (Escudeiro et al., 2013; Li & Chu, 2021).

The results of research by reveal that the use of serious games can prepare students on an ongoing basis
to face future challenges. This is due to the ability of serious games to transmit content and value in an attractive
and efficient manner, improve information management skills, creativity, accuracy, and responsibility (Almeida
& Simoes, 2019; Vieira et al., 2019; Virvou et al., 2005). The use of games in learning causes most students to
successfully improve their skills in terms of teamwork, creativity, problem solving, and initiative in achieving
goals. stated that educational games can make students from various conditions focus and concentrate on tasks
over a long period of time. Research also show that educational games make learning more fun and are in line
with the principle of learning, namely supporting the development of skills and competencies rather than
memorizing facts (Castillo-Cuesta, 2022; Kurniawati et al., 2020; Mira et al., 2020). According to previous
research state that critical thinking skills can be developed through questioning techniques, the level of questions
asked refers to higher cognitive levels such as analysis, synthesis, and evaluation (Astuti et al., 2019; Hussin et
al., 2019; Rahman, 2019). The level and depth of students' thinking is directly proportional to the level of
questions asked by the teacher. If students are involved in higher order thinking processes such as analyzing or
synthesizing they must think critically. However, if students are involved in lower-level thinking processes such
as understanding or remembering, they will not think critically.

The results of this study are in accordance with research conducted by previous research which explains
that the use of computer-based games in learning has better effectiveness than conventional learning in terms of
mastery of concepts and students' critical thinking skills (Sari & Saputro, 2014). This is also in accordance with
research about Educational Game "The Rotation™ is considered very good in increasing students' interest and
critical thinking skills (Damarjati & Miatun, 2020). Furthermore, it was revealed An educational game called the
"Linear Program Adventure" game can be said to be effective for training students' critical thinking skills.
Likewise, the "Critical Thinking Adventure" educational game is also able to improve students' thinking skills in
Informatics subjects.

Implication of this study the use of educational game media in this study provides its own excitement
and fun for students in completing games interactively because they have the freedom to control the player
(players) to collect scores, complete obstacles to maintain the player's life, and compete with other groups in
completing the game in time. as soon as possible. The obstacles presented in this educational game are in the
form of guiding questions that can be used as scaffolding to solve contextual problems presented by the teacher
in the learning activities in the introduction. The correct answer to a question as a form of obstacle can increase
the score in the game. However, giving the wrong answer can reduce the player's life. This situation certainly
encourages students to be able to concentrate fully in solving every obstacle in the game so as not to fail (game
over). Adventure educational games encourage student involvement in extra effort and focus on solving
problems in defending the player's life.

4. CONCLUSION

The results of this study found that the Informatics educational game was feasible to use based on the
review and validation of media experts and material experts. This educational game is very suitable for use in the
Informatics learning process. Students gave a positive response to the use of this educational game, as well as to
the implementation of learning using educational games that were considered suitable for the critical thinking
ability of the experimental class students before and after the posttest experienced a significant difference. Based
on the N-Gain analysis, the use of educational test games was proven to increase students' critical thinking
ability scores in the medium category. This condition indicates that the use of informatics educational games has
a significant effect on increasing students' critical thinking skills.
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