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Pengenalan konsep limu Pengetahuan Alam dan Sosial (IPAS) perlu
dilakukan dengan metode berbasis masalah dan permainan sederhana
yang menarik minat siswa. Namun, fenomena di lapangan menunjukkan
bahwa guru cenderung menggunakan metode pembelajaran yang sulit
diimplementasikan, disertai penugasan berat yang menyebabkan siswa
kesulitan memahami konsep IPAS secara mendalam. Penelitian ini
bertujuan untuk mengembangkan dan menganalisis efektivitas media
HeatnBomb Bingo untuk pembelajaran IPAS pada siswa kelas V
Sekolah Dasar. Penelitian ini menggunakan metode penelitian dan
pengembangan (Research and Development) dengan subjek siswa
kelas V. Teknik analisis data mencakup uji Kolmogorov-Smirnov test
untuk normalitas, uji paired sample t-test untuk membandingkan hasil
belajar sebelum dan sesudah penggunaan media, serta uji N-Gain untuk
melihat peningkatan hasil belajar. Hasil validasi ahli menunjukkan bahwa
media HeatnBomb Bingo sangat valid dengan skor 85,93%. Uji paired
sample t-test menunjukkan nilai signifikansi 0,000 < 0,05, yang berarti
terdapat pengaruh signifikan penggunaan media HeathBomb Bingo
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terhadap hasil belajar siswa. Hasil uji N-Gain sebesar 0,5997
menunjukkan peningkatan hasil belajar sebesar 59,97%. Dengan
demikian, media HeatnBomb Bingo valid dan efektif digunakan dalam
pembelajaran IPAS. Media ini dapat meningkatkan partisipasi aktif siswa
melalui diskusi dan pemecahan masalah yang menarik, sehingga
memperkuat pemahaman konsep secara mendalam.

ABSTRACT

The introduction of Natural and Social Sciences (IPAS) concepts should be conducted through problem-
based and simple game-based methods to engage students effectively. However, field observations
reveal that teachers often employ complex teaching methods accompanied by heavy assignments,
causing students to struggle in comprehensively understanding IPAS concepts. This study aims to
develop and analyze the effectiveness of HeatnBomb Bingo media for IPAS learning in fifth-grade
elementary students. The research method used is Research and Development, with fifth-grade
students as the subjects. Data analysis techniques include the Kolmogorov-Smirnov test for normality,
paired sample t-test to compare pre-test and post-test results, and N-Gain test to measure learning
improvement. Media validation by experts indicates that HeathBomb Bingo is highly valid, with a score
of 85.93%. The paired sample t-test shows a significance value of 0.000 < 0.05, indicating a significant
impact of using HeatnBomb Bingo on students' learning outcomes. The N-Gain test result of 0.5997
reflects a 59.97% improvement in learning outcomes. Thus, HeathBomb Bingo is valid and effective for
IPAS learning. The media fosters active student participation by engaging them in discussions and
problem-solving activities, enhancing their conceptual understanding in a more profound and enjoyable
way.

1. INTRODUCTION

Learning media plays a very important role for elementary school students aged 7-12 years.
Children aged 7-12 years are in the concrete operational stage (Arifin et al,, 2023; Usman & Basyiruddin,
2022). This means that children can already think logically, but still with the help of real or concrete objects.
This is also supported by those who state that media can make learning centered on students in addition to
teachers providing materials (Hasan et al.,, 2021; Mu'min, 2013). With the use of learning media, students
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can master learning materials that are still abstract which are delivered in concrete form with the help of
learning media. The use of learning media is closely related to the cone. This is based on the developmental
stage of students who are at the concrete operational stage. Learning media is very much needed by
educators to facilitate the delivery of materials. Many materials are not possible to be presented directly
and a medium is needed to present the material in learning.Thus, learning media can be an alternative to
bridge abstract material into concrete material. The government continues to make efforts to improve the
education system in Indonesia, including improving the previous curriculum to an independent curriculum
that also adapts to current developments. This curriculum emphasizes meaningful learning through many
learning resources. In helping this process, learning media is needed to help students understand the
material and achieve the desired goals. Learning media can help educators in delivering material and
become a learning resource for students (Apriliani & Radia, 2020; Usman & Basyiruddin, 2022).Thus,
learning media becomes an important component in implementing the independent curriculum.

The implementation of learning requires a medium to make learning meaningful, including in the
subject of Natural and Social Sciences (IPAS). IPAS itself is related to the environment around students to
be systematically investigated accompanied by a process of discovery. Direct learning is the most concrete
learning (Selsabila & Pramudiani, 2022). Although close to students' lives, the implementation of science
learning still requires learning media to be able to present materials that cannot be brought to students
directly. In addition, the use of media can help to implement student-centered learning. Media development
by integrating games is one of the innovations in efforts to improve science learning. Thus, students can be
helped to understand and master the material in science learning. At elementary school age, children still
like to play in learning something. In their cognitive development, children go through a series of stages
(Santos-Meneses et al.,, 2023; Syafdaningsih et al.,, 2023). When they reach the concrete operational stage,
which usually occurs between the ages of 7 and 11, they begin to be able to think logically about objects and
events in real life. Even so, they still find pleasure in playing because the activity helps them understand the
world and develop their imagination. This is the basis for the author to develop media based on games. The
use of game-based learning media has a positive impact on learning. Other studies show that the use of TTS
learning media has a positive effect on learning science in class VI MI Al Karim Surabaya (Juhaeni et al,,
2022). This is also supported by research by research which shows that student learning outcomes and
learning motivation can be increased through the use of the snakes and ladders game (Siahaan et al., 2020).
In line with this, similar research shows that developing media based on monopoly games can make
learning more enjoyable (Siti & Lia, 2020). In line with this, similar research found that student learning
outcomes increased with the use of game-based learning media (Mahesti & Koeswanti, 2021).

Based on the results of interviews with homeroom teachers of grade V, it was obtained that the
learning process in grade V was not optimal. Disrupted learning due to the characteristics of grade V
elementary school students who are still at an age that likes to play is one of the causes of the quality of
learning not being achieved optimally. This is proven that students are more enthusiastic when learning is
carried out while playing and using something concrete. This is also supported by the learning outcomes of
grade V students which are still low in the subject of science and natural sciences. The value data obtained
by the author is that there are still many students whose scores are below the minimum completion criteria.
The Minimum Completion Criteria (KKM) for the subject of science and natural sciences refers to 75.
Student learning outcomes show that 13 out of 28 students in 1 class (46%) get scores below the KKM. The
problem underlies this research by developing media based on games. Innovative media based on games
developed by the author is a learning media based on bingo games. In addition, the author also considers
the benefits of learning media based on bingo games. The benefits of bingo games in learning include,
students become happy and understand the material; create positive interaction between students and
teachers; students can learn about respecting other people's opinions and attitudes of tolerance; and make
learning more fun and not scary (Oktaviani, Sulistya Dewi, et al., 2019). The benefits of using learning media
in practice, namely helping to explain the material to students; increasing student motivation; overcoming
learning limitations; and providing direct experience to students (Sadida & Bahfen, 2024; Usman &
Basyiruddin, 2022). Thus, the development of bingo game-based media is expected to be used by teachers
to support optimal learning.

The use of bingo game media has a positive impact on learning. This is supported by similar
research showing that the use of the bingo method can increase students' interest and learning achievement
in thematic learning (Masrohah et al, 2019). Then another study showed that the implementation of
Treasure Bingo can improve 4C abilities in students (Pangestu & Pratama, 2022). This game is a
modification of the commonly used bingo game media as a learning medium and emphasizes the material
that will be taught by the teacher as a learning support to help students understand the material. Other
related research explains that the use of the bingo game method can improve the achievement of fifth grade
mathematics learning at Kedungjenar Blora State Elementary School (Oktaviani, Rita, et al., 2019). In line
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with this, similar research shows that the use of Bingo can improve the learning achievement of fifth grade
students at SDN Pamotan (Hidayati et al,, 2022). In addition, it is also supported by similar research which
shows that the implementation of bingo can make learning centered on students and increase mathematics
learning achievement by 89.18% in class IV SDN Pakis 5 Surabaya (Setiawan, 2018).

In relation to learning models, teachers still have difficulty in selecting and implementing
appropriate learning models that are able to improve learning outcomes, especially beyond the minimum
completion criteria. As recommended by the school, Problem Based Learning (PBL) and Project Based
Learning (PjBL) are learning models that can be applied in classroom learning. Teachers still have difficulty
in implementing both learning models so they rarely use them in learning activities. In addition, students
who tend to be passive make it difficult for class teachers to implement a learning model optimally in the
classroom. Class teachers emphasize more on student learning based on direct experience by utilizing the
surrounding environment. However, teachers do not use learning using direct experience in each material.
This is due to the lack of readiness in preparing learning devices and other tasks by class teachers.

Problem Based Learning (PBL) can develop various abilities in students. In line with this, problem-
based learning aims to develop affective, (cognitive, and psychomotor) abilities by linking students'
knowledge to real life (Ade & Hasan, 2017; Kumala, 2016). The use of PBL has a significant influence on
learning. Research on the use of the PBL model shows that the use of the PBL model can influence students'
motivation and learning achievement in social studies learning (NK Mardani et al., 2021). In line with this,
similar research shows that there is an influence of PBL on the learning outcomes of science in class V of
SDN 1 Setia Aceh Barat Daya (Zulfa etal., 2023). In addition, it is also supported by similar research showing
that the implementation of PBL influences the improvement of students' understanding of the concept of
science in grade V of elementary school (Pratiwi et al,, 2020). In line with this research, similar research
shows that the PBL model has an effect on science cognitive abilities in integrated thematic learning
(Lendeon & Poluakan, 2022). Other research by Amalia & Hardini (2020)which shows that the PBL model
is effective in improving the learning outcomes of the Science subject of class V of SD Negeri 03 Urut Sewu.
Thus, this is the background for the author to use the PBL learning model in the research activities carried
out.

Based on the explanation above, the solution that can be done is to develop game-oriented learning
media based on PBL. This is done to adjust to the limitations of media with elementary school age who still
like to play and the less than optimal use of PBL in learning. The purpose of this study is to develop
HeatnBomb media and analyze the effectiveness of developing HeatnBomb media for science learning in
Grade V Elementary School. By developing HeatnBomb media, it can help improve student learning
outcomes. This study presents HeatnBomb media as a new innovation in learning, which has not been
widely explored before. This media integrates gamification elements with an interactive approach that aims
to increase student participation and develop critical thinking skills. In addition, HeatnBomb is designed to
combine learning concepts with real-life situation simulations, which can motivate students to be more
active in learning and help them understand the material more deeply compared to traditional learning
methods.

2. METHOD

This study uses the research and development (R&D) method. This research method is used to
produce a product and test its effectiveness. The implementation of this study uses the development model
by Sugiyono. The researcher uses eight steps in the development model by Sugiyono. The schematic image
is available in Figure 1, and is continued with the media and material validation sheet grid in Table 1 and
Table 2, then the percentage of media validity in Table 3, and the teacher response questionnaire grid in

Table 4.
Potential » Data - Product Design
and collection Design » Validation
Trial Usage h Pro duct Product Trial - Product
Revision « Design

Figure 1. Research Procedure Scheme
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Table 1. The Validation Sheet Grid by Media Expert

Aspect Indicator
Learning objectives Clarity of title, content, achievements, and learning objectives
Technical quality Media quality, flexibility and durability
Media view Font size, text, color and images
Language Clarity of language
Amount

Table 2. The Validation Sheet Grid by Subject Matter Expert

Aspect Indicator
Learning Achievement with learning components
Language Clarity of language
Contents of the material Suitability of media content with learning materials
Amount

Table 3. Media Validity Percentage

Coefficient interval Criteria
85% - 100% Very valid
71% - 85% Valid
56% -70% Quite valid
41% - 55% Less valid
25% - 40% Invalid

Table 4. The Teacher Response Questionnaire Grid

Aspect Indicator
Science Learning Suitability for science and science learning
Initial conditions for learning science Use of science and science learning resources and media
Contents of the material Suitability of media content with learning materials
HeatnBomb Bingo Teachers' responses to the HeatnBomb Bingo media
Media Content Suitability of media content with science learning
Media view Suitability of fonts, images, colors and language

Amount

This study used instruments in the form of teacher needs analysis questionnaires, expert validation
sheets, and teacher response questionnaires. The research subjects used in this study were class V of SD 3
Karangmalang. The types of data used were qualitative data and quantitative data. Qualitative data in the
form of information collected through observation and interviews with the principal and class teachers.
Quantitative data were obtained through expert validation sheets and pretest and posttest questions. Data
collection techniques were carried out using test and non-test techniques. The test technique was carried
out using pretest and posttest question instruments. Non-test techniques were carried out using
observation, interview, questionnaire, and documentation activities. In this study, data analysis was carried
out using the Kolmogorov Smirnov Test to determine the normality of data distribution, the Paired Sample
T-Test test, and the N-Gain test using IBM SPSS Statistic 25 to determine the effectiveness of using
HeatnBomb Bingo media in learning,.

3. RESULT AND DISCUSSION

Result

In accordance with the problem identification process, the problem found is that teachers have not
been optimal in using media during learning activities. This is because the learning media used is still
limited in learning, especially in science learning. In addition, teachers have never developed related
learning media and still use conventional learning media. The development of HeatnBomb Bingo is a
solution provided by researchers. HeatnBomb Bingo is used to help students more easily understand and
master material about environmental problems. This media can also improve the ability to work together
in groups and compete healthily. Through this game media, students can solve environmental problems in
everyday life with fun. The results of the development of HeatnBomb Bingo are presented in Figure 2.
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Figure 2. HeatnBomb Bingo Development Results

The HeatnBomb Bingo media prototype was validated by experts to determine the feasibility of the
media. The media design was thoroughly evaluated by experts (media and materials) to ensure that all
aspects have been properly considered and there are no significant deficiencies. Based on feedback from
the validation stage, the design can be revised and improved to correct any weaknesses found. This aims to
ensure that the quality of the final product is optimal and can provide maximum benefits to end users. The
results of the revision are presented in Figure 3, along with the instrument validation table in Table 5.

Before Revision After Revision

BELAJAR DAN BERMAIN
Bingo

bs -
5 HeatnBomb &
=2 BINGO %1

is nw.cn Bs =

Figure 3. HeatnBomb Bingo Media Revision Based on Material Expert Validation

Table 5.The Validity Results by Experts

No Instrument Validation Percentage Category

1. Media expert validation 85.93% Very valid

2. Validation of material experts’ stage | 80% Valid with revision
3 Validation of material experts’ stage Il 91.67% Very valid

The validation stage is carried out when the media prototype has been created. The media is
developed based on the teacher needs analysis questionnaire. The validation step is carried out by experts.
This stage aims to ensure that the HeatnBomb Bingo media can provide accurate and reliable results. Based
on the validation results by experts, the HeatnBomb Bingo media is included in the very valid category. The
results of the validation test by media experts show that the HeatnBomb Bingo media is very valid, which
consists of an assessment of the aspects of learning objectives, technical quality, media appearance, and
language used in the learning media. The learning objective aspect consists of the suitability of the media
with the learning objectives to be achieved. The technical quality aspect consists of the quality, flexibility
and durability of the use of the media in various situations and does not cause harm. The media appearance
aspect consists of the clarity, size, and color of the images used in the learning media. In this step, the data
obtained is in the form of a percentage to determine the validity of the HeatnBomb Bingo media.
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The results of the validation test by material experts were carried out in two stages. The results of
the first stage showed that the HeatnBomb Bingo media was valid, but required revision with suggestions
and input from material experts. The results of the second stage showed that the HeatnBomb Bingo media
was very valid. The assessment by material experts was based on aspects of learning, language, and content.
The learning aspect consists of suitability to learning objectives that are integrated with the learning
process and the language aspect consists of suitability to user characteristics. The content aspect consists
of material coverage, suitability to learning indicators, ease of understanding the material, clarity of
material description, and the relevance of the material to everyday life. In this step, the data obtained is in
the form of a percentage to determine the validity of the media that has been developed. Then, data in the
form of suggestions and input from material experts is used by researchers to improve and enhance the
HeatnBomb Bingo media. The results of the Kolmogorov Smirnov Test are presented in Table 6.

Table 6. The Kolmogorov Smirnov Test Results

Statistical Parameters Unstandardized Residual
N 21
Normal Parameters a, b Mean 0.0000000
Std. Deviation 4.34413458

Most Extreme Differences Absolute 0,151

Positive 0,110

Negative -0,151
Test Statistics 0,151
Asymp. Sig. (2-tailed) 0,200

Based on Table 6, the significance value is 0.200 <0.05, so it can be concluded that the residual value
is normally distributed. This shows that the subsequent data analysis meets the requirements of parametric
statistics, namely normally distributed data. Then, the researcher conducted a Paired Sample T-Test. The T-
Test is used to determine the difference in learning achievement on the average pretest and posttest on the
use of HeatnBomb Bingo media.

The next stage is the trial of the HeatnBomb Bingo media. Previously, researchers had created 5
sets of HeatnBomb Bingo media by adjusting the needs of students in learning. The product trial was
conducted by 6 students of grade V of SD 3 Karangmalang. The results of the trial showed that the
HeatnBomb Bingo media could be used by students as they should. The teacher response questionnaire was
given to teachers to determine the teacher's response to the HeatnBomb Bingo media. Based on the results
of the teacher response questionnaire, the seventh stage was not carried out because there was nothing that
needed to be revised from the HeatnBomb Bingo media.

The usage trial was conducted with a wider scope. In line with this, the developed product can be
applied to a wider scope after the product testing is successful. The usage trial was conducted by 21 students
of grade V of SD 3 Karangmalang, regardless of the students who had participated in the product trial. At
this stage, the data obtained in the form of pretest and posttest scores were analyzed to determine the
effectiveness of the HeatnBomb Bingo media that had been developed. The data obtained were tested for
normality to determine the normality of the data distribution. This stage was carried out to determine the
statistical method used in the next stage. Based on the normality test using the Kolmogorov Smirnov Test,
the results obtained showed that it was normally distributed with a significance value of 0.200 <0.05. Thus,
the researcher used parametric statistics for further testing. The results of the Paired Sample T-Test are
presented in Table 7.

Table 7. The Paired Sample T-Test Results

95% Confidence Interval of the Difference

Paired Std. Std. Error Sig.

Group Mean Deviation Mean Lower Upper t df (2-tailed)
Pre-Test- 19 429 9.897 2.160 23934  -14.923 -8996 20  0.000
Post-Test

Based on Table 7, the t-test test obtained a significance value (2-tailed) of 0.000 < 0.05. Then, the
results were 8.996 = 2.086 so it can be concluded that there is a significant difference between the pretest
and posttest scores. Furthermore, the researcher conducted an N-Gain test to test the increase in the
average learning outcomes of students before and after participating in learning using the HeatnBomb
Bingo learning media in the subject of Social Sciences. In parametric statistical testing, the researcher used
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the paired sample t-test. Based on data analysis using the paired sample t-test, the results obtained were
that the significance value (2-tailed) was 0.000 <0.05. This indicates that there is a significant difference
between the pre-test and post-test values. In line with these results, the results of the calculated tvaiue = ttable,
namely 8.996 = 2.086. Thus, it can be concluded that there is a significant influence on the differences in
treatment given, namely before and after the use of the HeatnBomb Bingo media. The researcher conducted
an N-Gain test to test the average increase in students' learning achievement before and after using the
HeatnBomb Bingo media in the science subject. Based on the results of the N-Gain test, the N-Gain value was
0.5997. In other words, there was an increase in the average learning outcomes between before and after
using the HeatnBomb media. In line with these results, the N-gain percentage was 59.97%. This means that
there was an increase in the average learning achievement of 59.97% between before and after using the
HeatnBomb Bingo media. In accordance with Table 9. N-Gain Value Criteria, the results showed that the N-
Gain value of 0.5997 was in the interval 0.3 = N-Gain = 0.7 which is included in the moderate category. Thus,
the HeatnBomb Bingo media is effective for use in science learning. The results of the N-Gain test and the
N-Gain value criteria are presented in Table 8 and Table 9.

Table 8. N-Gain Test Results

N Minimum Maximum Mean Std. Deviation
N-Gain 21 0.32 0.70 0.59 0.09
N-Gain percent 21 32.51 70.00 59.97 9.37

Table 9. N-Gain Value Criteria

Coefficient interval Criteria
N-Gain < 0.3 Low

0.3=N-Gain2 0.7 Currently
N-Gain = 0.7 High

Based on Table 8, the N-Gain value is 0.5997. This shows that there is an increase in the average
learning outcomes between before and after the use of HeatnBomb Bingo media by 59.97%. According to
Table 9. N-Gain Value Criteria, the results show that the N-Gain value is included in the moderate criteria.
Thus, HeatnBomb Bingo media is effective for use in science learning.

Discussion

Bingo media encourages students to actively participate in learning. Students are involved in
finding answers, interacting with fellow students, and discussing the concepts of science being studied. In
addition, Bingo can be played in groups or teams, so that students can work together and learn from each
other. This encourages collaboration between students and strengthens students' social skills. Bingo media
provides variation in the learning methods used in the classroom. This can help break up boredom and
maintain students' interest in science learning. In the context of the Bingo game, competition can encourage
students to actively participate and increase students' motivation to learn. The use of bingo game media has
a positive impact on learning. This is supported by other studies that show that the use of the bingo method
can increase students' interest and learning achievement in thematic learning (Masrohah etal., 2019). Then
further research shows that the implementation of Treasure Bingo can improve 4C abilities in students
(Pangestu & Pratama, 2022). This game is a modification of the commonly used bingo game media as a
learning medium and emphasizes the material that will be taught by the teacher as a learning support to
help students understand the material. Other research on the bingo game method explains that the use of
the bingo game method can improve the achievement of fifth grade mathematics learning at Kedungjenar
Blora State Elementary School (Oktaviani, Rita, et al,, 2019). In line with this, research by Hidayati shows
that the use of Bingo can improve the learning achievement of fifth grade students at SDN Pamotan (Hidayati
etal., 2022).In addition, it is also supported by other research which shows that the application of bingo can
make learning centered on students and increase mathematics learning achievement by 89.18% in class IV
SDN Pakis 5 Surabaya (Wahyuningsih et al., 2018).

Problem Based Learning (PBL) can develop various abilities in students. In line with this, problem-
based learning aims to develop affective, cognitive, and psychomotor abilities by linking students'
knowledge to real life (Ade & Hasan, 2017; Kumala, 2016). The use of PBL has a significant influence on
learning. Similar research shows that the use of the PBL model can affect student motivation and learning
achievementin social studies learning (NK Mardani et al., 2021). In line with this, other similar studies show
that there is an influence of PBL on the learning outcomes of science in class V of SDN 1 Setia Aceh Barat
Daya (Zulfa et al, 2023). In addition, it is also supported by similar research which shows that the
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implementation of PBL influences the improvement of students' understanding of the concept of science in
grade V of elementary school (Pratiwi et al., 2020). In line with this research, other research shows that the
PBL model has an effect on science cognitive abilities in integrated thematic learning (Lendeon & Poluakan,
2022). Other similar studies show that the PBL model is effective in improving the learning outcomes of the
Science subject in grade V of SD Negeri 03 Urut Sewu (Amalia & Hardini, 2020). Thus, this is the background
for the author to use the PBL learning model in the research activities carried out. The results of this study
are in accordance with previous studies. Research that discusses similar matters shows that math bingo is
valid and practical to use in learning in elementary schools (Marleni et al,, 2021). Other research shows that
Roulette Bingo media is very practical to use as a learning medium with a score of 88.27% (Julaiha July,
Nurul Farhaini, Rollin fadilah Hasibuan, 2022). In line with this, similar research shows that bingo games
can improve students’' mathematics learning outcomes by 49% (Hastuti et al., 2023). Thus, the HeatnBomb
Bingo media is very valid and effective for science learning.

Previous research tends to use presentation media, videos, and simulation media in learning
(Abelenda et al., 2023; Anggraeni et al., 2023). When compared to these media, HeatnBomb Bingo media
offers more direct interaction than presentation media which is usually more passive. Presentation media
tends to focus on delivering information, while HeatnBomb Bingo encourages active understanding through
student involvement in the game. HeatnBomb Bingo can attract students' attention more with game
elements and competition, while presentation media may need variation to keep students interested.

Learning videos typically offer powerful visualizations of complex concepts, while Bingo allows for
direct interaction and understanding of concepts through questions asked. Learning videos can provide in-
depth context for a particular topic, while HeatnBomb Bingo can be more effective in honing students'
cognitive and social skills (Lee & Jo, 2023). Bingo has the advantage of allowing active student involvement,
whereas learning videos are more passive (Marcela et al., 2022; Nurhadi, 2022). Then, simulation media
and methods can provide a practical and visual immersive experience in learning, while HeatnBomb Bingo
offers a simpler and more direct approach. Simulations often require greater technical resources than Bingo
which can be played easily with cards and number covers (Lonergan et al., 2022). Simulations may be better
suited for complex concepts or processes that are difficult to understand, whereas HeatnBomb Bingo is
more effective for practicing and consolidating concepts that have already been learned.

The originality of this study lies in strengthening the concept of science and natural sciences with
a simple game, namely the HeatnBomb Bingo game media. Relevant to PBL, in the HeatnBomb Bingo media,
students must understand the concept of science and natural sciences to be able to find the correct answer.
This strengthens students' understanding of the subject matter, because students must apply these
concepts in the context of the game facilitated by the HeatnBomb Bingo media. Playing HeatnBomb Bingo
involves cognitive processes such as information processing, problem solving, and decision making. This
helps develop students' cognitive skills actively.

Although HeatnBomb Bingo Media can be an interactive tool, there is a possibility that some
students may not be fully engaged in the game, especially if they are less interested or feel less confident.
This can reduce the effectiveness of the learning. Every student has different learning styles, including
visual, auditory, and kinesthetic styles. HeatnBomb Bingo Media may be more suitable for students with
visual or auditory learning styles, while kinesthetic students may feel less engaged. Also, although
HeatnBomb Bingo can be played in groups, the game tends to be more competitive than collaborative. This
can reduce the opportunity for students to work together, discuss, and learn from each other. Therefore, it
is very important for teachers to understand the learning styles and learning needs of each student and also
adjust them to their learning objectives.

4. CONCLUSION

HeatnBomb Bingo media is a media developed in the subject of Science in grade V with
environmental problems material. HeatnBomb Bingo media is a learning tool that encourages active
participation among students by involving them in discussions and problem solving. HeatnBomb Bingo
media can be played in groups or teams, fostering collaboration and strengthening social skills. HeatnBomb
Bingo media is a simple game that strengthens the concept of Science by requiring students to understand
the concept of science to find the correct answer in line with the use of PBL in it. This cognitive process
helps develop cognitive skills and improve student learning outcomes.
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