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Abstract: This research is based on a needs analysis of interview result to the fifth grade elementary school
teachers in Kalasan District, Sleman Regency, Yogyakarta Special Region who stated that educational game
media was needed to enrich the variety of instructional media and improve students' critical thinking skills.
The purpose of this research and development is to produce an appropriate and effective educational game.
This product development relies on Borg & Gall model which includes ten steps: information gathering,
planning, initial product development, limited field trials, product revisions, expanded field trials, product
revisions, operational field trials, final product revisions, and dissemination and implementation. Product
trials were conducted at SD Negeri Sorogenen 2, SD Negeri Tamanan 1, and SD Negeri Tunjungsari 2 in
Kalasan District, Sleman Regency, Yogyakarta Special Region. Practicality test was carried out by imple-
menting questionnaires concerning teachers’ and students’ response after the learning process. Effectiveness
test during the field trials was conducted using pretest-posttest questions. The results showed that the
developed educational game was suitable for use according to media experts with a score of 85.71 or in ‘Very
Good’ category and material experts with a score of 67.50 or in good category. Based on statistical tests, the
educational game was proven to be effective in improving students’ critical thinking skills during learning
process.
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Introduction

Critical thinking skills are an important ability for everyone to have. Without critical thinking,
people are easily exploited politically and economically (Facione, 2013). Humans are demanded to be
able to think at a critical level in order to compete in life (Yonanda, 2019). The ability to think critically
is highly needed, thus it should be taught in schools (McPeck, 2017; Lastriningsih, 2017). This is
because the ability to think critically has long-term benefits. These skills support students in managing
their learning skills and encourage them to contribute creatively to the profession they will choose. In
addition, students who possess critical thinking skills will be more skilled in composing questions or
statements, checking the credibility of news sources, and making the best decisions (Sulistiani &
Masrukan, 2016).

The ability to think critically is a process that is carried out actively and skillfully in conceptual-
izing, applying, analyzing, synthesizing, and/or evaluating information collected from observations,
experiences, reasoning, reflection, and communication results as a basis for acting and making decisions
(Styron, 2014). Critical thinking becomes a provision for an individual's thinking process in making
rational decisions based on what he/she believes (Ennis, 1993). Critical thinking skills have several
indicators, including the ability to (1) formulate problems, (2) provide arguments, (3) formulate
deduction and induction, (4) perform evaluation, and (5) decide and implement (Ennis, 1993).

The preliminary study to determine the level of critical thinking skills of the fifth grade students
of the selecting elementary schools in Kalasan was conducted by interviewing homeroom teachers of
the fifth graders on 18, 19, and 20 July 2019. The subjects of the interview were the fifth grade teachers
of SD Negeri Sorogenen 2, SD Negeri Tunjungsari 2, and two teachers of class VA and VB of SD
Negeri Tamanan 1. The results of the interviews indicated that the students' critical thinking skills were
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still not as expected. Students often had difficulty in formulating problems and responding to complex
problems at hand. Moreover, they always had difficulty in drawing conclusions without teacher’s help.

The computer laboratory facilities provided by the three schools had not been used optimally as
learning tools. Additionally, schools did not have sundry interactive multimedia yet. In fact, interesting
and fun multimedia will trigger students’ enjoyment in learning as well as keep them away from
boredom. By employing multimedia, students will play as well as learn. The play-based learning
approach is very suitable to be applied in elementary schools (Djatmika & Kuswandi, 2017). Basically,
elementary school students still love to play, therefore teachers should design their lessons which
integrate learning material and game (Mardati & Wangid, 2015).

Improving critical thinking skills should be conducted in the right way (Manek et al., 2019). In
designing their learning, teachers cannot avoid the process of selecting appropriate learning media.
Learning media is a tool which carries messages from learning sources to message recipients (Falahudin,
2014). Therefore, teachers need learning media as part of teaching aids (Astuti & Mustadi, 2014). These
media can be texts, images, audio, or animated videos which can attract students' attention. In a learning
process, teachers need to use media in accordance with student characteristics. It will be better if the
media are varied, selected alternatively to match the characteristic of learning material in order to avoid
monotonous and boring learning process. In selecting the media, teachers should consider whether or
not it is relevant, effective, efficient, interesting, and close to students’ real life (Kusmayadi et al., 2017).
The current learning process should be more focused on the use of technology and thinking skills
development (Amrita & Kuswanto, 2019).

One of the media that can be developed to achieve this goal is educational games. The educational
games in question are games that can be played via a Personal Computer (PC) or laptop. (Smaldino et
al., 2008) explain that educational games are instructional tools which support students in learning
knowledge and skills and involve the use of problem solving strategies and techniques. Educational
games are digital games designed for educational enrichment which support learning using multimedia
technology (Shalahudin & Rosa, 2011).

Considering the characteristics of fifth grade students of elementary school who still enjoy
playing, educational games are good choice to be selected as learning media. Educational games have
six main characteristics: fantasy, rules/objectives, sensory stimulation, challenge, mystery, and
control(Garris et al., 2002). Wulandari, Susilo, & Kuswandi (2016) explain the principles of educational
games which include: (1) they must be educational, thus it can be the right media to help students achieve
the expected competencies, (2) the creation technique should be appropriate and the material content
should follow the curriculum rules, and (3) it is necessary to pay attention to the games’ display which
can attract students' attention.

Previously, there were some researchers conducted research and developments concerning
educational game media. One of which was a plausible research and development carried out by
Anditasari and Andajani (2018). The result of the analysis proved that content, language, presentation
systematics, and appearance of their educational game were categorized as appropriate to be
implemented in learning to write descriptive texts. Another research and development was conducted
by Nasikhah (2016). Educational game media that had been developed meet the very feasible criteria as
a learning medium with the evaluation result of its content, presentation of learning media, and language
used were in very good criteria.

The lack of variation in school-owned multimedia which can be used by the fifth graders of
elementary schools in Kalasan, Sleman, Yogyakarta Special Region has become the strong reason for
developing educational games. Based on the needs analysis, teachers need educational games to enrich
their choice of media to use in the learning process. The educational game of this study are packed with
visuals effects, sound effects, and interesting animations as well as learning materials that are easy to
understand. The learning materials chosen are theme 4 sub-themes 3 learning 5, of Bahasa Indonesian,
natural science, and cultural art and crafts lessons.

Method

The method used for the basis of this educational game development is an adaptation of Borg &
Gall’s model. This model is chosen because it has systematic steps which are easy to carry out. In
addition, the developed product undergoes a set of revision stages to produce better product. Borg and
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Gall (1983) explain that development research in education includes ten steps. These steps are informa-
tion gathering, planning, initial product development, limited field trials, product revisions, expanded
field trials, product revisions, operational field trials, final product revisions, and dissemination and
implementation.

This research and development was conducted from July 2019 to October 2020. The developed
media were validated first by media experts and material experts. Validators provided input and
suggestions related to the products. Furthermore, the products were revised and then tested on the user
to obtain the attractiveness, practicality, and effectiveness data of the product. The user trial activity was
conducted in three stages: (1) limited field trial, engaging a teacher and 3 fifth graders of SD Negeri
Sorogenen 2, (2) expanded field trial, engaging two teachers and six fifth graders of SD Negeri Tamanan
1, and (3) operational field trial, engaging 29 fifth graders of SD Negeri Tunjungsari 2. During the field
trials, the researchers conducted a critical thinking skills test in the form of pretest and posttest in order
to find out the level of product effectiveness.

To collect the data, some instruments including interview guidelines, expert validation question-
naires, teacher and student response questionnaires, as well as pretest and posttest questions were
applied. Interview guidelines were used for needs analysis. The material and media experts’ validation
sheet questionnaires were used to assess the validity of the media and as a medium to collect suggestions
and input of improvement of the educational game. Teachers’ and students’ response questionnaires
were employed to measure the attractiveness and effectiveness of the educational games. Meanwhile,
the pretest and posttest questions were used to find out the effectiveness of educational games in
improving students' critical thinking skills.

Data analysis techniques applied for this research and development included qualitative descript-
ive analysis and quantitative analysis. Qualitative data were obtained from the instruments of expert
validations and user tests in the form of suggestions or input concerning the product. Qualitative
descriptive analysis technique was used to analyze qualitative data in the form of input and suggestions
from media expert and thematic material expert gathered through expert validation sheets as well as
input and suggestions from the users. On the flip side, quantitative data analysis was employed to process
the data obtained from the result of expert validity test as well as teachers’ and students’ responses
guestionnaire. Quantitative data analysis was also used to process data of field trial results in the form
of students' pretest and posttest scores before and after using the media.

Assessment of the feasibility aspects of the material and media was conducted by converted the
score obtained into percentage. The percentage obtained was then converted into qualitative data using
a criteria formulated by Widoyoko (2015). The product would be certified as feasible if its percentage
value was 61 or higher, and thus in good category. The assessment conversion using percentages was
also used to determine the responses of teachers and students during limited field trials and expanded
field trials.

Tabel 1. Criteria for Assessment Using Percentages Conversion

Percentage Category
81,00—100% Very Good
61,00—80,00% Good
41,00—60,00% Fair
21,00—40,00% Poor
00,00—20,00% Very Poor

The effectiveness of the product was analyzed after the pretest and posttest results during field
trials were obtained. Pretest was applied to know the students' initial critical thinking skills, while
posttest was used as the final evaluation given after they completed the learning process. Posttest was a
medium to obtain an overview of students' critical thinking skills which had been achieved after they
were treated using educational game media during the subject matter delivery. Data of the pretest and
posttest results were then analyzed using paired sample t test with the help of a computer program SPSS.
Means difference test between pretest and posttest results was used to determine the research
conclusions. This analysis aimed to determine the effect of educational game media on students' critical
thinking skills. For this study, the product effectiveness test was conducted by comparing the means
before and after the educational game media was used in learning.
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The hypothesis used in comparing the means before and after the application of educational game
media was a two-tailed hypothesis: (1) HO: pl = p2 (there was no significant difference of critical
thinking skills before and after); (2) H1: pl # p2 (there was a significant difference of critical thinking
skills before and after). The critical point was alpha 0.05 and the critical area was degrees of freedom
(db)=n-1=29-1=28. If|tcount|>ttable it can be concluded that HO is rejected and H1 is accepted.

Results and Discussions

Product of this research and development is a computer-based educational game media for fifth
graders of elementary schools entitled "5435" which means grade 5, theme 4, sub-theme 3, and learning
5. The results of the educational game media development is elaborated as follows.

Needs analysis was carried out through a series of preliminary studies consisting of interviews
with the fifth-grade teachers of SD Negeri Sorogenen 2, SD Negeri Tunjungsari 2, and SD Negeri
Tamanan 1. The facilities in the three schools supported computer-based learning to be conducted.
However, the facilities had not been used optimally. Computer laboratories were rarely used for
learning. Therefore, educational game media were needed, not only because it was not available in the
three schools yet, but also to enrich the variations of instructional media which can be used by teachers.

The product was developed using Articulate Storyline 3 software. In this multimedia there is an
opening section and main menu containing core competence and basic competence indicators, learning
materials, games, instructions, and developer profiles. Learning material for this educational game is
fifth grade elementary school material, theme 4, sub-themes 3, learning 5, of Bahasa Indonesian, natural
science, and cultural art and crafts lessons. The essence of this multimedia is a game which consists of
three types of games, namely puzzle piece, remember pic, and mouse over. Educational game media
navigation buttons are return to the main menu, continue, return, and exit from the media program. The
media is stored in a flash drive in HTMLS5 format and can be run on a computer with a minimum
processor specification Intel Pentium 111 600 MHz up to the latest. The minimum operating system that
can be used to run this game is Windows XP.

This educational game development began with designing developmental plan in the form of (1)
syllabus; (2) analysis of basic competency, indicators, and learning objectives; (3) lesson plan; and (4)
pretest and posttest questions for field trials. This developmental plan was the basis for making
flowcharts and storyboards. In the second stage, the researchers designed the flowcharts and storyboards
by creating and installing media elements. This work was done by collecting materials in the form of
images, audio, and texts, and then assembled them to create educational game media. The third stage
comprised of loading the media into several flash drives. The final step was to validate the media
prototypes by material expert and media expert.

Expert suggestions and comments served as references for product revisions. The revised product
was then tried out to the users. The first step was limited field trial which engaged three fifth grade
students of SD Negeri Sorogenen 2, comprised of high, medium, and low cognitive abilities students.
The next stage was expanded field trial. This stage was carried out after the revision was done based on
the result of limited field trial. The participants of expanded field trial was two teachers and six fifth
grade students of SD Negeri Tamanan 1, comprised of students with high, medium, and low cognitive
abilities, two students for each category. The last stage was operational field trial which was conducted
to 29 fifth grade students of SD Negeri Tunjungsari 2.

The evaluation stage of this study which was the basis of the product revision, functioned as the
determinant of product improvements and product feasibility. Evaluation was carried out by considering
the validation of experts (media experts and material experts) and users (teachers and students). Product
which had been validated by experts was then revised and tested to the users. The revision of each trial
was needed for the next process so that the media development was in accordance with the expected
objectives. Product that was tested by media experts and material experts was then validated using
validation sheet questionnaires.

Aspects assessed by media experts included media content and objective, instructional quality,
and media technical quality. The indicators of content and objective consisted of 7 statement items.
Instructional quality indicators consisted of 4 statement items. Meanwhile, the technical quality
indicators consisted of 3 statement items. Each indicator had a scale of 1-5.
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The percentage of the judgment results obtained from media experts is 85.71%, therefore the final
result of the product validity criteria is very good. Media expert claimed that all navigation buttons
functioned properly. Some suggestions from media experts were about color and fonts selection. These
suggestions were then used as revision guideline.

The product was also validated by material experts. Aspects that were assessed including
accuracy, completeness, clarity, systematics, and material relevance. The accuracy indicator consisted
of 8 statement items. The completeness indicator consisted of 2 statement items. The clarity indicator
consisted of 2 statement items. Systematic indicators consisted of 2 statement items. Meanwhile, the
material relevance indicator consisted of 2 statement items. Each indicator had a scale of 1-5.

The percentage of judgment results obtained from material experts is 67.50%, thus the final result
of the product validity criteria is good. According to the material expert, the material and games
presented in the educational games needed to be made in such a way that it could encourage students
more to think critically. Consequently, the material aspect was revised to produce educational game
which was appropriate and effective for the limited field trial, expanded field trial, and operational field
trial.

Limited field trial was conducted to three fifth grade students and their homeroom teacher at SD
Negeri Sorogenen 2. The three students were selected under consideration that they were each had good,
moderate, and less cognitive abilities according to the recommendation of the teacher. After taught using
educational game media, each student filled out 17 statement items (yes/no) relating to the material,
media, and usefulness. The results of the limited field trial data analysis are presented in Table 4.

Tabel 2. Data Analysis of Students” Response in Limited Field Trial

Respondent Obtained Score Percentage Category
1 15 88,24% Very Good
2 17 100% Very Good
3 16 94,11% Very Good
Mean 16 94,11% Very Good

It is depicted in Table 4 that the average score percentage obtained is 94.11%, therefore it is in
very good criteria. Other than students, the teacher also filled out teacher response questionnaire
regarding their assessment of the media. Aspects that were assessed included accuracy, completeness,
clarity, systematics, material relevance, content and objectives, instructional quality, and technical
guality. There were 27 statement items with a scale of 5 that the teacher must fill out after testing out
the media. The results of teacher assessments can be seen in Table 5.

Tabel 3. Data Analysis of Teacher Response in Limited Field Trial

No. Aspect Number of Question ltems Maximum Score Obtained Score
1. Accuracy 5 25 24
2. Completeness 2 10 9
3.  Clarity 2 10 10
4.  Systematics 2 10 10
5. Material relevance 2 10 8
6.  Content and objectives 7 35 31
7. Instructional quality 5 25 23
8.  Technical quality 2 10 8
Total 27 135 123

The percentage of teacher response scores concerning the limited field trial is 91,11% which is in
the very good category. The result indicates that teacher’s response of the educational game media
during the limited field trial is very good. Some feedback obtained during the limited field trial were
taken into consideration for the educational game improvement before expanded field trial was
conducted. The suggestion in question was about the addition of game level.

After limited field trials and product revisions were conducted, expanded field trial was carried
out. The expanded field trial involved 6 fifth grade students and 2 fifth grade teachers of SD Negeri
Tamanan 1. The six students were selected under consideration that they represented three cognitive
ability groups (good, moderate, and less) according to the recommendation of the teacher. The data
collection instrument for this trial was the same as the one used in the previous trial. The results of the
students’ response data analysis of the expanded field trial are showed in Table 6.
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Tabel 4. Data Analysis of Students’ Response in Extended Field Trial

Respondent Obtained Score Percentage Category

1 17 100% Very Good
2 16 94,11% Very Good
3 12 70,59% Good
4 16 94,11% Very Good
5 16 94,11% Very Good
6 17 100% Very Good

Mean 15,67 92,18% Very Good

It can be seen in Table 4 that 5 students gave very good responses while one student provided
good response. The average score of the all six students was 15.67. The percentage obtained is 91.11%,
thus it is in very good criteria. Therefore, it can be concluded that the students’ response to the expanded
field trial is very good. Two fifth grade teachers of SD Negeri Tamanan 1 who participated in the product
trial provided media assessments through teacher response questionnaires. The results of teachers’
response of the expanded field trial are elaborated in Table 7.

Tabel 5. Field Trial Data Analysis

No Aspect Nur'_nber of Maximum Score Obtained Score  Obtained Score
) Question Items Teacher 1 Teacher 2

1. Accuracy 5 25 18 19

2. Completeness 2 10 6 6

3. Clarity 2 10 8 8

4.  Systematics 2 10 8 8

5. Material relevance 2 10 7 7

6.  Content and objectives 7 35 28 28

7. Instructional quality 5 25 21 21

8.  Technical quality 2 10 8 8
Total 27 135 104 105

The results (in percentage) of teachers’ response to the extended field trial is 77,41%. The
obtained percentage score of 77.41, based on the teachers’ response to the expanded field trial meets
good criteria. Therefore, it can be concluded that the teachers’ response to the field trial is good.

After limited field trials, expanded field trials, and product revisions, operational field trials were
conducted. The research subjects were 29 students of SD Negeri Tunjungsari 2. The data obtained from
this trial were pretest and posttest scores which were to measure students' critical thinking skills. For the
pretest and posttest, the students were provided with 12 essay questions. The students would get 4 points
for each correct answer. The comparison result of the mean scores before and after the application of
educational games in learning can be seen in Table 8.

Tabel 6. Result of Mean Comparison Before and After Educational Games Application

Mean N  Std. Deviation Std. Error Mean
Pair 1 Pretest 29,38 29 5.790 1.075
Posttest 35,03 29 4,939 0.917
Comparison Diagram of Students’ Critical Thinking Skills
75 72,98
70
65
61,21
60 j {
55 4k—1
Pretest Posttest

Figure 1. Comparison Diagram of Students’ Critical Thinking Skills
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The obtained pretest mean score is 29.38. If the score is converted into a percentage the result is
61,21%. Meanwhile, the obtained posttest mean score is 35.03. The conversion of the score into
percentage is 72,98%. The mean score of pretest < posttest, thus it can be said that there is critical
thinking skills difference before and after learning with educational games. The following diagram
pictures the comparison of the pretest and posttest scores.

The results of the correlation test between pretest and postest data show a correlation coefficient
value of 0.237 with a significance value (sig) of 0.216. Because the significance value is 0.216> 0.05, it
can be said that there is a significant relation and influence between the application of educational games
and students' critical thinking skills. To test this research and development hypothesis, paired sample
test was conducted. The result can be seen in Table 10.

Table 7. Paired Samples Test

Paired Differences
5 -
std Std. Error 95% Confidence Interval

t df Sig. (2-tailed)

Mean L of the Difference
Deviation  Mean
Lower Upper
Pair 1 Pretest - Posttest  -5.655 6.662 1.237 -8.189 -3.121 -4.572 28.000

Based on the output of Paired Samples Test presented before, it is known that the t count is
negative, which is -4.572 because the pretest value is lower than the posttest. In this case, the value of t
count is positive, so that the value of t is 4.572. Furthermore, the t table value is determined based on
the degree of freedom (df) value and the significance value (a/2). The df value is 28 and the value of
0.05/2 is equal to 0.025. This value is used as a reference in finding the t table in the distribution of the
t-table statistical value. The result shows that the t table value is 2.04841. Because t count > t table, it
can be said that HO is rejected while H1 is accepted. Thus, it can be concluded that there is a significant
difference between students' critical thinking skills before and after the application of educational games
in learning.

Students’ critical thinking skills development after the application of educational game during the
learning process is indeed according to the prediction. Game-based learning has received much attention
from researchers and practitioners (Qian & Clark, 2016). This is because digital game-based learning is
a popular strategy to engage students by modifying learning process to more enjoyable (Carolyn Yang
& Chang, 2013).

Learning in the 21st century should be more technology-based (Kereluik et al., 2013). There are
many technologies to be applied in learning. Today's technology, such as computers, can be used to
hone students' critical thinking skills. Critical thinking skills are necessary to help individuals to be more
adaptable, flexible, and better at handling rapidly developing information (Dwyer et al., 2014).

Strategies used to teach critical thinking skills include higher order questioning, cooperative
learning, enrichment, modeling, real-life applications, and fostering affective domains (Lewis-Harris,
2010). Some of the components can be set in learning media in the form of educational games. This
study implements higher order questioning manifested through problems questioning about critical
thinking, active learning by encouraging students to actively conduct independent learning, and enrich-
ment by exposing students to problem to solve through quizz and material, and understanding material
through audiovisual learning.

The use of games in education is no longer a new thing (Ciftci, 2018). Digital games have been
used as an effective tool to facilitate learning in various domains such as computer science, communi-
cation science, language learning, engineering, and health science (Barzilai & Blau, 2014). In several
previous studies, it is revealed that games are one of the learning media which can improve the quality
of learning. Games are potential to improve the learning process in various ways (Torrente, 2010).
Moreover, games are able to capture students' attention and keep students active during the learning
process, which, in turn, can motivate them to learn. Thus, it is safe to say that game-based learning can
stimulate a learning process which is able to increase student’s learning motivation (Wang et al., 2011).

Educational games provide variation to the educational process (Giannakos, 2013). Educational
games can be used as alternative learning media. By integrating educational games to the learning
process, students will play and learn at the same time. The existence of educational games has a positive
impact on the users’ learning process (Noemi & Méximo, 2014). In addition, activities which involve

Copyright © 2021, Jurnal Prima Edukasia, ISSN 2338-4743 (print), ISSN 2460-9927 (online)



Jurnal Prima Edukasia, 9 (1), 2021 - 114
Abdul Kadir, Kharis Sulaiman Hasri

and motivate children, such as playing games, are ones that can be used to stimulate their knowledge
and learning (Blades et al., 2013).

Educational games must be well designed to ensure student involvement as players (Kiili et al.,
2012). Educational games also need to be designed to facilitate learning process by encouraging
cognitive, behavioral, affective, and sociocultural involvement of students in the subject matter (Plass
& Kaplan, 2016). Moreover, the game development should be based on an inquiry framework guidance,
communication, mystery, decision making, challenge, and reward to be able to reach its goal which is
to improve students' critical thinking skills (Hussein et al., 2019).

The selection of games as learning media is supported by previous researches. Cicchino (2015)
applied game media to the learning process. The results confirmed that the use of games triggered a
positive effect on students’ learning outcomes. A similar study was conducted by Bakan (2018) and they
concluded that educational games were effective in improving students’ cognitive understanding and
achievement.

The educational game developed here combines several elements including images, animation
effects, sound effects, and videos into a game with several challenging levels to make it more interesting
for students. The images contained in the game agree with theme 4 about health and folklore. Animation
and sound effects are useful for attracting students’ attention while videos are useful to help students
understand the material more easily.

This educational game media is developed to assist teachers in improving students' critical
thinking skills. The game media was assessed by material expert and media expert. The results of the
assessments of the both experts indicate that this educational game media is apt to be used as a learning
media. The material expert gave a score of 68 or categorized as "Good", while the score obtained from
the media expert was 86 or in the "Very Good" category.

Teachers’ and students’ responses during the limited field trials and expanded field trials show
that teachers and students were aided by the existence of educational game media used in the learning
activities. In the limited field trial, the teacher and students scored 91 and 94 respectively which were in
the “Very Good” category. Meanwhile in the expanded field trial, the teachers gave a score of 77 which
was in the “Good” category and the students gave a score of 91 and was categorized as “Very Good”.
Based on operational field trials result, it could be seen that the developed educational game was
effective in improving critical thinking skills. This was proved by the students’ average pretest and
posttest scores which increased from 61 to 73. The educational game provides education that is relevant
to the individual needs of students (Lee et al., 2016).

The improvement of students' critical thinking skills after the application of educational game is
in line with the result of previous research conducted by Nafisa (2019) which showed that multimedia-
assisted discovery learning could improve students' critical thinking skills. It means that educational
games as a type of multimedia can be used as effective learning media to improve critical thinking skills.
Further, it also confirms the result of research conducted by Permatasari & Setiawan (2020) caliming
that educational games were effective for improving critical thinking skills of sixth grade elementary
school students. As the conclusion, educational game media is indeed effective to improve students’
critical thinking skills.

Conclusions

The developed educational game is suitable and effective to use in learning. This statement is
supported by the result of media expert’s judgment which is 85.71% and in ‘Very Good’ criteria, and
material expert’s validation which is 67.50%, categorized as ‘Good’. Limited field trial was conducted
to three students and a class teacher of SD Negeri Sorogenen 2. The obtained score of students’ response
is 94.11% which is in ‘Very Good’ criteria. The score of teachers’ response is 91.11% with ‘Very Good’
criteria. The expanded field trial was conducted to six students and two teachers of SD Negeri Tamanan
1. Students’ response percentage is 92.18% with ‘Very Good’ criteria. The teachers’ response percent-
age score is 77.41% with ‘Good’ criteria. The result of field trials show that the mean of pretest and
posttest results increased from 61.21 to 72.98. The t test results confirm that the educational game is
proved to be effective in improving students' critical thinking skills.
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