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Published: July 7, 2023 development method used in this research is ADDIE (Analyse, Design,
Keywords: Development, Implementation, and Evaluation). Results: The results showed
Critical Thinking Skills; that the development of an android-based educational game media,
Educational Game; "Perjalanan Si Maya," as a formative assessment was declared valid based on
Formative Assessment; acquiring the very valid category. The result of practicality is classified as very
Interest in Learning. good (very practical). The result of effectiveness Based on N-Gain, the mean
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"E value of the control class obtained a mean value in the "less effective"

category. In contrast, the experimental class obtained a mean value in the
: "moderately effective" category. The results of student learning interest have
increased from before learning to after learning using educational game media
“Perjalanan Si Maya. Novelty: Teachers can carry out formative assessments
through educational games to train students' critical thinking skills and
interest in learning to become more qualified, effective, and efficient.

INTRODUCTION

Education is an effort made by someone to gain knowledge through learning to create a
competent and competitive young generation in the future. Education is seen as an
effort carried out consciously to make improvements in all fields and aspects of life,
which is also known as a process of humanizing humans that takes place in society
from generation to generation (Dantes, 2014). Education can improve a person's living
standard (Suprianingsih & Wulandari, 2020). Education is closely related to learning
activities which are part of the interaction that occurs in two directions between the
teacher and students to achieve the learning objectives set (Al-Tabany, 2014). The
quality of education is very influential for the development and progress of a nation
(Hidayah, 2022). Because basically, education is a process that helps humans to develop
themselves in order to be able to deal with various kinds of changes and problems they
face (Yang & Kwok, 2017).

Life in the 21st century has ushered the world into an era of technological needs.
Technology affects various aspects of life, especially education in Indonesia. Education
is demanded to increase capable, skilled, and insightful human resources to deal with
all the problems around them (Vidergor & Gottlieb, 2015). The challenge of education
today is to produce human beings who can compete in the 21st-century world (Julianto
et al.,, 2023). The 21st Century Partnership Learning Framework states, "In the 21st
century, Indonesia must-have resources that have several competencies, one of which is
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the ability to think critically". The learning process must carry out activities that provide
opportunities for students to train and hone their critical thinking skills. According to
Glaser, critical thinking is an attitude to think deeply about problems and things within
the range of one's experience, knowledge of logical examination and reasoning
methods, and skills to apply these methods. While according to Rizki et al. (2023) and
Saphira et al. (2022), critical thinking is a thinking process that originates from activities
and abilities obtained by conceptualizing, applying, analyzing, synthesizing, and
evaluating information from the results of observation, reflection, communication, and
action.

Critical thinking is an intellectual process for finding, analyzing, and evaluating
information obtained from observations and experiences, which will later be used to
make judgments in taking action (Fitriani et al., 2020). Therefore critical thinking is used
to help someone make decisions regarding things that are believed to be done logically
based on facts that match the circumstances. Students must be able to analyze,
synthesize and conclude information obtained using their critical thinking skills to sort
out bad or suitable information and make decisions about the information they get
through critical thinking. Students need to be trained and accustomed to critical
thinking skills so that after graduation, they are ready to compete in a global society
(Anggraeni & Suratno, 2021). Widodo (2022) states that critical thinking requires
students to be more thorough, focused, and planned, focus on central issues, and
evaluate all parts of complex and challenging claims and arguments. Therefore critical
thinking skills are essential to pay attention to, but in reality, many teachers need help
understanding how to convey them effectively (Supardi, 2018).

Learning activities can be carried out effectively if students are interested in learning.
Therefore, the teacher must be a motivator who can arouse enthusiasm and encourage
students to study more actively (Nafisah et al., 2021). In addition to intelligence, interest
influences good achievement because, without interest, all activities carried out become
less effective and efficient. According to Trismayanti (2019), interest is a psychological
symptom shown by focusing attention because of feelings of pleasure towards an
object. From this understanding, it is evident that interest is a concentration of attention
and a reaction to an object that begins with feeling happy towards the object. To attract
students' interest in learning, innovation from teachers is needed through the use of
learning media that can support learning activities so that learning activities become
active and fun (Magdalena et al., 2021).

Based on the results of interviews and observations conducted at Mojosari
Elementary School, fourth-grade students have a low interest in learning due to the
mindset that students have towards learning science which assumes that science is a
complex subject, so students do not have an interest in studying it more deeply. Not
only that, students have low critical thinking skills because the teacher's learning
activities do not encourage students to carry out thinking activities to solve problems
that are directly oriented to students, so students are not used to thinking deeply. When
giving questions, the teacher does not use questions based on high-order thinking skills
(HOTS) which support students to think critically. Suppose seen from the student
learning outcomes of 23 students, 14 students who have not completed and nine
students who have completed. Learning activities are only focused on the teacher;
students sit quietly listening to the teacher's explanation so that it seems monotonous.
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This is in line with the opinion (Mahmuzah, 2015) that the low ability of students'
critical thinking is due to factors using conventional learning models, which make
students less active and directly involved in learning. In connection with the formative
assessment activities carried out by the teacher, only using sheets of paper as usual.
Teachers have never used assessment techniques by the times with the characteristics of
21st-century learning. This is felt to be less attractive to students, which causes students
not to be actively involved in learning activities, so they lack interest in learning.
Teachers should be able to carry out learning and assessments that are relevant to the
characteristics of 21st-century learning.

Several studies on formative assessment have been carried out by Lestari & Setyarsih
(2020) that developed formative assessment instruments—development of a formative
assessment based on scientific literacy on global warming. The results of this study
indicate that the development of formative assessment instruments is feasible to be
used to capture the scientific literacy and critical thinking skills of high school students.
The research conducted by (Nur’aini et al., 2020) developed computer-based formative
assessment media on Bernoulli law material. The results showed that computer-based
formative assessment media was classified as very good and feasible.

With the development of technology, assessment techniques are also changing. One
of the innovations in the assessment field is the application of assessment with
educational games. Games with educational purposes are used as a means of
educational media with learning patterns by doing (Novaliendry, 2013). By the pattern
of the game, players are required to learn in order to be able to solve existing problems
(Nurdiana et al., 2017). It can be concluded that educational games are a form of the
game that is useful to support the learning process so that it is more fun and creative,
which is used to provide teaching and add insight and knowledge to its users through
exciting media. Educational games are made to invite students to use games wisely and
appropriately so that students do not only use them for entertainment but use them as
practical learning tools (Mariono et al., 2021). Educational games are very suitable as
learning media for students, especially elementary school students who have the
characteristics of happy learning while playing (Burhaein, 2017). Educational games
packaged in the form of exciting and fun animated and audio visualizations will attract
students' attention, especially for use in science subjects that require media to visualize
abstract theories complex for students to understand (Azizatunnisa et al., 2022). This
aligns with the opinion (Saurina, 2017) that the images and sounds in educational
games make children not feel bored because children are quickly bored when subjects
are packaged in written form.

Science learning contains natural knowledge that exists in students' daily lives so
that students can recognize and recognize it (Meidawati, 2019). Learning science in
elementary schools has an important aspect that teachers must pay attention to, namely
actively involving students to develop their thinking skills so that they can be designed
through actual activities (Panjaitan, 2017). One of the science learning materials in grade
IV elementary school is a style in which real examples can be given in everyday life. The
concept of style material can be easily found in students' lives through understanding
and mastering the concept with the hope that it can be implemented in students' daily
lives (Ruswandari & Yermiandhoko, 2021). Technology-based learning media can be
used in style material in science learning because student learning styles have changed
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due to technological developments (Annisa, 2018). Based on the results of research
conducted by (Anggraini et al., 2016) stated that educational games can be used as
exciting and fun learning media so that students can more easily understand the
material being taught and that it can support the learning process. This is supported by
research conducted (Vitianingsih, 2017). Educational games can be used as an
alternative learning media teachers use to change conventional learning methods into
game simulation learning methods to increase students' creativity because educational
games have elements of challenge, accuracy, ethics, and reason.

The development of the educational game media "Perjalanan Si Maya” will add
variety to students' learning experiences, so students will be more enthusiastic about
learning about critical thinking styles and abilities, and students' interest in learning
science can be further enhanced. At Mojosari Elementary School, they still need to make
the most of the use of technology due to the limited competence of teachers in utilizing
learning applications. Even though learning technology is a scientific discipline, study
programs or professions will continue to experience rapid development over time.
Judging from research conducted by (Wicaksono et al., 2022) using an educational
game quiz media in the form of Kahoot! for formative assessment. The results of the
study show that students using the Kahoot! Suitable for use because it can quickly
provide effective feedback for students so that they can directly improve their
understanding of the knowledge and information needed by students. Based on this
explanation, a study was conducted entitled "Development of Android-Based
Educational Game Media "Perjalanan Si Maya" as a Formative Assessment to Improve
Critical Thinking Ability and Interest in Learning Science for Elementary School
Students" to know (1) the validity of the developed media, (2) the practicality of the
developed media, and (3) the effectiveness of the developed media.

RESEARCH METHOD
The type of research used is research and development. The purpose of this research
method is to produce a particular product and also to test the effectiveness of the
resulting product (Sugiyono, 2018). The ADDIE model developed by Branch (2009) was
chosen as the development method in this study. The ADDIE model development
stages are Analysis, Design, Development, Implementation, and Evaluation. The
ADDIE research model is the most complete and rational compared to other research
models, so that it can be used in all forms of product development in learning
(Mulyatiningsih & Nuryanto, 2014).

Figure 1 is the research steps for the ADDIE development model in the research on
developing an android-based educational game media, "Perjalanan Si Maya," as a
formative assessment.

Design

Develop

Figure 1. ADDIE Development (Branch, 2009)
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Analysis Phase

At the analysis stage, the researcher conducted an initial investigation on two things:
student analysis and material analysis. In the student analysis activities, the researcher
made observations to know the difficulties experienced by students when learning
science. From the results of observations made, it is known that the lack of students'
critical thinking skills and the lack of student interest in learning science is due to a lack
of innovative assessments used for formative assessment in science learning because
they only use test sheets printed on paper so they feel less attractive. These problems
form the basis for developing an android-based educational game, "Perjalanan Si
Maya," as a formative assessment. At the same time, the material analysis aims to
discover the difficulties in understanding what material students experience so that
researchers can package and summarize the material more excitingly and efficiently for
students to understand.

Design Phase

At this stage, the researcher carried out three stages: formulating learning objectives,
preparing formative assessments, and designing educational game media. The first
thing to do is to formulate learning objectives. Before making a plan for implementing
the learning objectives, the researcher arranges the learning objectives to be achieved.
Next is compiling formative assessment questions based on formulating learning
objectives and predetermined material. These formative assessment questions will later
be included in the educational game media that will be developed. The final step at the
end of the design stage is to create a storyboard and flowchart. The purpose of making
storyboards is to provide convenience when creating media products to be developed.
In contrast, the flowchart is a flow of commands that aims to simplify the storyline in
educational game media applications.

Development Phase

This stage is the realization of product development designs previously designed based
on storyboards and flowcharts. So that from the pre-existing product design, it will be
realized in the form of a prototype that will eventually produce an android-based
educational game media, "Perjalanan Si Maya," which is packaged attractively and
according to predetermined criteria. After the android-based educational game media
"Perjalanan Si Maya," the next step is to carry out the validation stage by three
validators to test the feasibility of the media before being implemented in learning
activities.

Implementation Phase

At the implementation stage, a practicality test was carried out to determine the
practicality and effectiveness of using the android-based educational game "Perjalanan
Si Maya" as a formative assessment. This stage is the implementation stage of learning
media made in the implementation class. The practicality test was conducted on
students in fourth grades A and D at ES Mojosari 1.

Evaluation Phase
The last stage is to conduct an assessment or evaluation of the validation test stage that
has been carried out. The evaluation stage aims to improve the assessment and input
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provided by the validators. The subjects of this study were 15 grade IV students at ES
Purwojati 2 for a limited trial. In contrast, this research was implemented on 23 class
four A and 21 students of fourth class grade ES Mojosari. The research instruments
used were tests and questionnaires. The data analysis technique used in this study
measures educational game media's validity, practicality, and effectiveness. The
following are the data analysis techniques used:
1. Data Analysis Techniques for Validity and Reliability
The validity was carried out using the data processing program SPSS Statistics for
Windows version 26 using the Pearson product-moment formula. Fundamental
decision-making in the validity test, namely:
If the value of 7_,yns >Tianie, then it is valid
If the value of 7.,,,.+ <Tiapie, then it is invalid
After knowing the validity of the instrument items, the next step is to calculate
their reliability using the Cronbach alpha formula. Instrument reliability calculations
used the SPSS Statistics data processing program for Windows version 26. The
reliable calculation criteria used were 0.6, with the instrument calculation criteria
declared good or reliable if the value of r > 0.60 but vice versa if the instrument was
stated to be unfavorable or unreliable if the value r < 0.60. The reliability coefficient
obtained will then be interpreted using the criteria in Table 1.

Table 1. Classification coefficient of reliability.

Reliability Coefficient (r) Interpretation
0.00<r<0.20 Very Low
0.20 <r<0.040 Low
0.40<r<0.60 Medium
0.60<r<0.80 High
0.80<r<1.00 very high
(Sundayana, 2016)

2. Media Validity Analysis Techniques
Table 2. Validation criteria.

Achievement Criteria Category Explicative
85.01% -100.00% Very valid It can be used without revision
70.01 % - 85.00% Quite valid Usable with minor revisions
50.01% -70.00% Less valid Less Valid needs revisions
01.00% -50.00% Invalid It cannot be used
(Akbar, 2013)

3. Practicality Analysis Techniques
Analysis of data from observations of student activities using the formula:

p= E x 100 %

Table 3. Achievement of student activities, student response criteria, and teacher

response.

Score Criteria
75.00% -100.00% Very good
50.00% - 74.99% Good
25.00% -49.99% Enough

0.00% - 24.99% Less
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Analysis of teacher and student response questionnaires, as well as student
learning interest questionnaires using the formula:

Percentage = Overall score obtained «100%

Maximum Score

(3) Effectiveness Analysis Techniques
Data Analysis of Critical Thinking Skills Test Results
The test result data obtained were analyzed using N-Gain analysis, namely:

Score Posttest-Score Pretest

N Gain =
Score Ideal- Score Pretest
Table 4. Gain score distribution.
N-Gain Score Category
g>0.70 High
0.30<g<0.70 Medium
g <0.30 Low

Hake (Sundayana, 2016)

RESULTS AND DISCUSSION

Results

Validity

In the validation stage of the android-based educational game media, "Perjalanan Si

Maya" as a formative assessment was validated by three validators. Two validators are

lecturers, and one validator is the school principal. The purpose of game validation is to

ensure that the media that has been developed is truly empirically feasible to be used as

a learning medium based on the input or suggestions given by the validator before

students in learning use the game media.

1. Educational Game Media "Perjalanan Si Maya" as a Formative Assessment
Assessment of educational game media includes Display design, language,
instructions, use of fonts, audio, and game characteristics. From the calculation, a
total score of 92.00% is obtained with the achievement criteria of 85.01% to 100%,
which is in the very valid category. The results of the reliability calculation obtained
a score of 0.75 with a high category interpretation.

2. Critical Thinking Skills Test
The test developed is in the form of questions to improve student's critical thinking
skills. The developed test consisted of 10 questions with multiple choice questions.
Assessment of critical thinking skills tests includes content, construction, language,
and the benefits and uses of the test. From the validator's assessment, one obtained a
total score of 95.40% with an achievement category of 85.01% to 100.00%, which is in
the very valid category. The reliability value obtained is 0.646, with a high category
interpretation. The second validator's assessment obtained a score of 90.00%,
belonging to the achievement criteria of 85.01% to 100%, included in the very valid
category. Reliability gets a score of 0.69 with a high category interpretation. The
third validator's assessment scored 96.40%, belonging to the achievement criteria
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85.01% to 100.00%, included in the very valid category. The reliability of the test

obtained a score of 0.73 with a high category interpretation.
3. Study Interest Questionnaire

The student interest questionnaire instrument consists of two questionnaires: the
questionnaire before learning and the questionnaire after learning using educational
game media. Of the two questionnaires, 15 statements aimed to measure student
interest in learning. The assessment of the interest in learning questionnaire
instrument includes questionnaire appearance, convenience, language, writing, and
questionnaire suitability. The assessment results of the student interest
questionnaire instrument obtained a score of 92.10%, belonging to the achievement
criteria 85.01% to 100.00% included in the very valid category. The results of the

reliability calculation get a score of 0.72 with a high category interpretation.

Test the validity of the questions conducted by fourth-grade students in ES
Purwojati 2 with a total sample of 15 students. The following are the results of the

validity and reliability of the questions.
Table 5. Question validity.

Question Number Pearson Correlation Information
1 0.83 Valid
2 0.74 Valid
3 0.60 Valid
4 0.61 Valid
5 0.67 Valid
6 0.84 Valid
7 0.74 Valid
8 0.83 Valid
9 0.87 Valid

10 0.81 Valid

Table 5 shows the results of calculating the validity test of the questions; the
results are obtained if the ten existing questions are declared valid. Based on the
calculation of the reliability test of the questions, the results are obtained if the
Cronbach Alpha value is 0.91 > 0.60; it can be concluded that the ten items tested are

reliable.

Practicality
1. Student Activity

Observation of student activities begins at the beginning of learning, which begins
with preparatory activities before learning, apperception activities delivered by the
teacher accompanied by question and answer activities between the teacher and
students, then the main activities of students observing and analyzing experimental
activities related to force. Student observations were also made during group
discussions, presentation of the results, and questions and answers on the results.
This activity is the basis for implementing students' critical thinking skills. Table 6 is

the result of student activity.
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Table 6. Student activity.

M1 M2

Observed Activity O1 02 01 02

Prepare to learn

Answering questions from the teacher (apperception activity)

Listen to the video shows given by the teacher

Train students' critical thinking skills by analyzing events related to
style

Gather information related to material and look for links with
existing activities in daily life

Conduct discussion activities with groups

Presenting the results of the discussion

Listen to the information provided by the teacher

Observing and analyzing Educational Game media "Perjalanan Si
Maya."

Reading learning material on Educational Game media "Perjalanan
Si Maya."

Practicing critical thinking skills by answering formative assessment
questions on the Educational Game "Perjalanan Si Maya."

Providing opinions about difficulties and things that are poorly
understood when using the Educational Game "Perjalanan Si Maya" 3 4 4 5
media

Listen to reinforcement and explanations of formative assessment
questions given by the teacher

Summarize all learning materials and reflect on the activities carried
out today

Pray together and listen to directions from the teacher for the next
day's activities

Q1 &= b= G
Q1 U1 &= U1
Q1 U1 &= U1

= B W

B U R R W
IS L NS, BTN
B Uk o1 O
Ul Ul g1 Ul

4 5 5 5

5 5 5 5

Note: M1 (Meeting 1); M2 (Meeting 2); O1 (Observer 1) ; O2 (Observer 2)

From Table 6, student activities get 77% -100 % success. From the results of
interviews conducted with teachers, information was obtained that the
development of an android-based educational game media, "Perjalanan Si Maya,"
as a formative assessment is a new media for students and teachers, so it has a
positive impact on students, namely making students more enthusiastic and
enthusiastic when particStudent response questionnaires were given toating in
learning.

2. Student Response

To find student response results after using android-based educational game
media, "Perjalanan Si Maya” response questionnaires were given. Table 7 shows the
results of the student response questionnaire.

Table 7. Student response.

) Percentage
Indicator (%)
1. I feel interested in the appearance of the Android-Based 100.00

Educational Game media "Perjalanan Si Maya."
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Indicator Perc(ﬁ/f)l)tage

2. 1 easily understand the instructions for playing on Android- 95.60
Based Educational Game media "Perjalanan Si Maya." ’

3. 1find it easier to understand style material using Android-Based 94.50
Educational Game media "Perjalanan Si Maya." '

4. 1 easily understand the matter of formative assessment in
Android-Based Travel Educational Game media "Perjalanan Si 92.40
Maya."

5. Ifeel happy giving formative assessments of style material using 100.00

Android-Based Educational Game "Perjalanan Si Maya."

Based on Table 7, a score of 96.52 is included in the outstanding category's
75.00% - 100.00% criteria. From these acquisitions, students look enthusiastic and
happy when learning using the android-based educational game "Perjalanan Si
Maya" as a formative assessment in learning.

3. Teacher Response
Teacher response questionnaires were given to the principal and two teachers at ES

Mojosari. Table 8 shows the results of the teacher's response.

Table 8. Teacher response.

Assessment Indicator Perc(ﬁ/rol)tage
1. Do you find it easy to understand the instructions for using the
Android-Based Educational Game media “ Perjalanan Si Maya” 100

as a formative assessment?

2. Is the development of the Android-based educational game media
"Perjalanan Si Maya" a formative assessment of the indicators of 100
achieving learning objectives?

3. Does the development of the Android-based Educational Game
“Perjalanan Si Maya” as a formative assessment make it easier for 91.7
you to achieve your learning objectives?

4. Does the Android-based Educational Game "Perjalanan Si Maya"
as a formative assessment provide an accurate picture of the 100
studied material?

5. Is the Android-based Educational Game "Perjalanan Si Maya" a

. . . . . 91.7
practical formative assessment of time used in learning?

Based on Table 8, it can be seen that the teacher's response obtained a score of
96.66 with criteria of 75.00%-100.00% in the very good category. Using the android-
based educational game media "Perjalanan Si Maya” as a teacher's formative
assessment makes it easier to deliver learning material. It is more efficient when
giving formative assessment questions on the android-based educational game
media "Perjalanan Si Maya."
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Effectiveness

1. Learning Outcomes of Critical Thinking Skills
To see an increase in students' critical thinking skills using the results of the pretest
and post-test after participating in learning using the android-based educational
game media "Perjalanan Si Maya” as a formative assessment. Figure 2 shows the
results of students' critical thinking tests in the control class.

Control Class Critical Thinking Test
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Figure 2. Control class critical thinking test.
From the results of the pretest in Figure 2, it can be seen that student scores are in
the range of 30-80, with 15 students not completing and six students completing. At

the same time, the students' post-test scores were 50-90, with five students not
completing and 16 students completing.

Experimental Class Critical Thinking Test

100 100 100 100
100 90 90 90 90 390 90 9
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Figure 3. Experimental class critical thinking test.

Based on Figure 3, the pretest scores obtained by the experimental class ranged
from 40-90, with ten students not completing and 13 students completing. In
comparison, the students' post-test scores were in the range of 60-100 scores with 23
students' completeness.

IJORER: https://journal.ia-education.com/index.php/ijorer 524



Development of the Android-Based Educational Game Media “Perjalanan Si Maya” as a Formative
Assessment to Improve Critical Thinking Skills and Interest in Learning Science for Elementary School
Students

2. Observation of Students' Critical Thinking Skills
Apart from the results obtained from the pretest and post-test scores, the increase in
students' critical thinking skills can be seen from observations made when students
presented the results of discussions and carried out group discussion activities.
Observations were made during two meetings in the control class, and the following
experiments were the results of students' critical thinking skills.

Observation of Critical Thinking Skills of Control Class

2.5

2
1.5
1
0.5
o]
P1 P2 P1 P2 P1 P2 P1 P2 P1 P2
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Figure 4. Observation of critical thinking skills of the control class.

Figure 4 shows that the indicators of focusing problems obtained an average
score of at the first meeting 1.19 and at meeting two at 1.33. Indicator inducing and
considering the induction results at meeting 1 got an average score of 1.24, while
meeting two was 1.57. The indicator of analyzing arguments with the reasoning in
the first meeting obtained an average score of 1.24, and in the second meeting
obtained 1.62. Furthermore, the indicator considering source truth at the first
meeting scored 1.38, and the second meeting was 2.24. Finally, the indicators

conclude to obtain an average of 1.29 at meeting one and increase to 1.38 at meeting
2.

Observation of Critical Thinking Skills of Experimental Class
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Figure 5. Observation of critical thinking skills of the experimental class.

In the experimental class, the indicator of the focusing problem on the
problems of the experimental class got an average score of 1.22 at meeting 1 and
2.73 at the second meeting. Inducing and considering the induction, results
obtained an average of 1.17 at the first meeting and 2.70 at the second meeting.
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The indicator of analyzing arguments with rational reasoning obtained an
average of 1.43 at the first meeting and 3.09 at the second meeting. Furthermore,
considering sources of truth obtained an average of 1.35 at the first meeting and
2.83 at the second meeting. Finally, concluding was obtained at 1.39 at the first
meeting and increased to 2.74 at the second meeting.

3. Learning Interest Results
Two questionnaires are used, namely a questionnaire of interest in learning before
and after learning using the android-based educational game media "Perjalanan Si
Maya" as a formative assessment to see an increase in student interest in learning.
Table 9 shows the results of students' interest in learning before learning.

Table 9. Study interest questionnaire before learning.

Indicator Score
I feel happy with the natural science learning style material 75.00
I am passionate about taking style subject matter lessons 71.00
I am passionate about taking style subject matter lessons 67.00
I asked the teacher if there was material that I did not understand 69.00
I can focus on the problems given by the teacher 66.00
I can analyze the problems given by the teacher 68.00
I feel more interested in learning science-style material 70.00
I am enthusiastic about the learning process 65.00
I easily understand the concept of material styles 70.00
I take an active part in learning in class 71.00
I actively ask and answer questions from the teacher 71.00
I am actively involved in group discussions 67.00
I come to find out the truth of a problem 60.00
I can conclude that the existing problems 68.00

I participate in giving arguments or opinions when a friend is giving a presentation 64.00

Based on Table 9, the student interest questionnaire before learning, the results
obtained were 59.20%. Furthermore, the interest questionnaire after learning is
depicted in Table 10. The questionnaire after learning obtained a result of 88.30%.
From the results of the student learning interest questionnaire before and after
learning in Tables 9 and 10, an increase of 29.1% was obtained.

Table 10. Study interest questionnaire after learning,.

Indicator Score

I feel happy when the formative assessment of style material is given using the 102.00
Educational Game "Perjalanan Si Maya" media
I am excited to take part in the style subject matter when it is delivered using the 99.00
Educational Game "Perjalanan Si Maya" media

I pay attention to the teacher while explaining the subject matter 103.00
I asked the teacher if there was material that I did not understand 111.00
I can focus on the problems given by the teacher 102.00
I can analyze the problems given by the teacher 100.00
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Indicator Score

I feel more interested in the provision of formative assessment of style subject matter ~99.00
delivered using the Educational Game "Perjalanan Si Maya" media

I am enthusiastic about the learning process 102.00
I easily understand the concept of learning material that is presented using the 104.00
Educational Game “Perjalanan Si Maya."

I took part in using the Educational Game media "Perjalanan Si Maya" in-class learning  101.00

I actively ask and answer questions from the teacher 100.00
I am actively involved in group discussions 105.00
I come to find out the truth of a problem 104.00
I can conclude that the existing problems 92.00
I participate in giving arguments or opinions when a friend is giving a presentation 100.00
Discussion

The purpose of developing an android-based educational game media, “Perjalanan Si
Maya," as a formative assessment is to produce valid, practical, and effective learning
media so that it can help students more easily understand learning, improve students'
critical thinking skills, and increase students' interest in learning. This study uses the
ADDIE development model. The ADDIE model systematic development stages and the
needs of research and development of the android-based educational game media
"Perjalanan Si Maya" as a formative assessment. Three aspects are used as a reference in
the development of this media: validity, practicality, and effectiveness. The initial stages
in this research began with the development of an android-based educational game
media, “Perjalanan Si Maya," using the ADDIE development model; after the media
was completed, the next step was validation on the validator. After the validation phase
is complete, it is continued with small or limited group trials, and the next stage is large
group trials or implementation.

Based on the results of the development of the android-based educational game
media "Perjalanan Si Maya" as a formative assessment, the results show that the
android-based educational game media "Perjalanan Si Maya" as a formative assessment
can make it easier for students to learn, especially on style material. This media is an
innovation in learning. This media is presented with animated images and sound with
an attractive display of images to make students more interested when using the
android-based educational game media "Perjalanan Si Maya" as a formative assessment
in learning. This media has supporting features such as instructions for use, description
of the material, student identity, illustration of questions, choice of questions and
answers, and discussion of questions that make it easier for students to use the media
and easily understand the material. Materials and questions. On the main menu of
educational games, there are several menu sections that students can choose from, such
as the instructions for use menu, material menu, game menu, and developer profile
menu.

Based on the results of the validation carried out, it is obtained that all aspects of
validation include media validation, material, critical thinking questions, and obtaining
a score with achievement criteria of 85.01-100% with a very valid category. Learning
media is declared valid if the media is by the research objectives. The validator provides
an appropriate assessment of the media so that teachers can use it as an intermediary
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for delivering learning material (Didik & Yuliani, 2013). This aligns with Niveen's
opinion, which says that the quality of learning tools must meet valid criteria based on
construct and content validity. So if it meets these two criteria, the media can be said to
be valid (Riva’i et al., 2020).

The learning framework in the 21st century requires students to have various skills,
study skills, life and career skills, and technology skills. The 21st-century learning
paradigm emphasizes that students be able to find out from all sources, formulate
problems, and do analytical thinking, as well as cooperation and collaboration in
solving problems. Everyone must have critical thinking skills, digital literacy
knowledge and skills, information literacy, media literacy, and master information and
communication technology to face learning in the 21st century (Jagodzinski & Wolski,
2015). Critical thinking is a systematic process that allows students to formulate and
evaluate their beliefs and opinions Wardani et al. (2017). Critical thinking skills are
critical to developing so students more easily understand concepts and are sensitive to
problems. Hence, they can understand and solve problems and apply concepts in
different situations.

Critical thinking can be developed in learning by increasing meaningful student
experiences. This experience can be an opportunity to provide arguments orally or in
writing, such as being a scientist. Critical thinking is needed to answer the problems
faced in life. By thinking critically, a person can organize, change, improve, and adjust
his thoughts so that he can act appropriately. Critical thinkers are good at reasoning;
they use their reasoning as the basis for their thoughts. Efforts to improve critical
thinking skills in science learning can be made by familiarizing students with science
questions based on Higher Order Thinking Skills (HOTS) (Sidiq et al., 2021). Seeing the
importance of critical thinking skills in science, HOTS-based science questions should
be used as early as possible. Therefore, problem habituation began to be applied at the
elementary school student level (Ishartono et al., 2021). This is the most basic school
level where basic sciences are taught, including science.

High-grade elementary school students (grades 4, 5, and 6) are generally between 10-
13 years old. Students in this class belong to Generation Z seen, based on that age range.
Generation Z needs technology. This generation grew up in an era of unlimited access
to information, wherever and whenever, with new trends that are continuously
relentless (Suryanti et al., 2021). This dominant generation cannot be separated from
gadgets. Teachers with this condition have an excellent opportunity to use gadgets as a
medium for learning science. This aligns with research (Clayton & Murphy, 2022),
which states that appropriate smartphones can stimulate students to learn. In the world
of education, gadgets, and games have a positive impact. According to Ansari (2017),
with smartphones and games, students become more productive and active, taking into
account the appropriate time of use. With the media, the presentation of material can
build students' curiosity and stimulate students to react both physically and
emotionally. In short, learning media can help students create a more lively learning
atmosphere that is more varied and exciting (Falahudin, 2014). They explained that
media is a channel of messages and can stimulate the students' thoughts, feelings, and
will to encourage the learning process (Wahidin et al., 2018). Material packaged through
the media is displayed more clearly, and entirely and attracts students' learning interest
so that it can be a fun learning tool (Oktavia & Agustin, 2019). According to research by
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Sunaengsih (2016), learning media that are packaged attractively can attract students'
attention so that they can make learning fun. Active learning can improve students'
cognitive abilities (Zufriady & Kurniaman, 2019). Research by Schweppe & Rummer
(2014) The correct use of multimedia can make learning meaningful so that students can
be helped when understanding knowledge so they can store it in long-term memory.
Students can also help apply the knowledge given to new, different, and real situations.

The use of the Android-based educational game media "Perjalanan Si Maya" as a
formative assessment can provide new experiences for students when learning because
it can be done anytime and anywhere with the help of an Android smartphone which
can increase students' enthusiasm for learning. Using the android-based educational
game media "Perjalanan Si Maya," which is used for formative assessment, can provide
convenience for teachers, namely being able to provide feedback quickly. Also, the
teacher can correct student mistakes when absorbing information so that the teacher can
immediately provide the information students need when they answer the wrong
questions. Game-based learning provides a virtual learning environment, repeated
independent learning, and continuous feedback interaction to increase student interest
and motivation in learning (Ucus, 2015).

Providing rapid feedback will have an impact on student achievement. This is in line
with research conducted by Sulistyowati et al. (2017), which explains that the feedback
provided will positively impact student learning outcomes. Research conducted
(Febriyanti, 2015) showed that the learning outcomes of students given feedback would
be higher than those given delayed feedback. Koll & Rietz 2016) said that providing
feedback can increase student motivation so they can be more confident when working
on questions, resulting in increased learning outcomes. This proves that direct feedback
can improve student learning outcomes.

The development of educational game learning media based on the android
"Perjalanan Si Maya" as a formative assessment has three theoretical foundations of
learning, namely the theory of behaviorism, the theory of constructivism, and Edgar
Dale's cone of experience theory. According to the theory of behaviorism, the most
important thing in learning comes from forming associations between stimulus and
response. The stimulus given in this study was the use of educational game media in
learning. At the same time, the response elicited an increase in students' thinking skills
after using educational game media in learning. Based on constructivism theory, people
construct their knowledge and knowledge of the world through their experiences (Bada
& Olusegun, 2016). This is supported by Dale's theory which states that the learning
experience gained by students can measure the success of student learning. Dale argues
that learning is best through direct experience, not just seeing how people enjoy
(demonstrating) or hearing people tell stories.

CONCLUSION

Fundamental Finding: Based on the findings, it can be concluded that the android-
based educational game media "Perjalanan Si Maya” as a formative assessment of style
material developed is valid, practical, and effective so that it is feasible to use to
improve student's critical thinking skills and interest in learning. Implication: It is
hoped that researchers can use the research results to develop learning activities that
can provide facilities for students to improve critical thinking skills and interest in
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learning through educational game media for formative assessments. Limitation:
Teachers are expected to be able to carry out learning innovations in improving
students' critical thinking skills and students' interest in learning so that they can
produce graduate students whom are researchers researching to determine the critical
thinking skills of fourth-grade students. Future Research: Teachers are expected to be
able to carry out learning innovations in improving critical thinking skills and students'
interest in learning so that they can produce quality student graduates in the future.
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