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Abstract: This research was conducted to develop a valid, practical, and effective teaching module for
the topic of friction benefits by integrating Discovery Learning and Game-Based Learning approaches.
The ADDIE development model comprising Analysis, Design, Development, Implementation, and
Evaluation was used as the research framework. In the analysis phase, curriculum and student needs were
examined. The design phase involved the creation of module structure, learning worksheets (LKPD), and
assessment instruments. The module was validated by content, language, and instructional media experts,
with validation results exceeding 92%, categorized as very valid. A limited trial was conducted with
fourth-grade students to evaluate practicality and effectiveness. Results showed that students found the
module easy to understand and engaging, particularly through game-based learning activities. The
effectiveness of the module was confirmed through pretest and posttest scores, which increased from
40.67 to 83.33, resulting in an N-Gain score of 0.72 (high category). These findings indicate that the
module significantly improved student learning outcomes. It can be concluded that the developed
teaching module is suitable for use in elementary IPAS classes and has the potential to enhance student
engagement and conceptual understanding through interactive and discovery-based strategies.
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INTRODUCTION

Basic education has been regarded as playing a strategic role in shaping students’
critical and creative thinking abilities, as well as in building early understanding of
scientific concepts. Within the context of the Ilmu Pengetahuan Alam dan Sosial (IPAS)
subject, the topic of friction benefits is directly related to everyday phenomena and thus
requires a concrete instructional approach. Unfortunately, teaching methods at the
primary school level have still been dominated by traditional, teacher-centered
practices, resulting in low levels of student engagement and suboptimal learning

outcomes (Ulum, Mu’arifin, & Heynoek, 2021).

To address this issue, learning models that promote active student involvement have

been deemed essential. The Discovery Learning model has been recognized for enabling
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students to construct their understanding through exploratory and independent discovery
activities. This model has been proven effective in improving both concept mastery and

learning autonomy among elementary school students (Ulum et al., 2021).

Meanwhile, the Game-Based Learning (GBL) approach has offered an engaging and
interactive learning experience. The use of educational games such as card games and
board games has been shown to increase students' motivation, focus, and participation,
creating a more dynamic classroom atmosphere (Kumar, Chang, & Al Hagh, 2024). In
the Indonesian educational context, the use of educational games such as “Snakes and
Ladders” has also been proven to enhance mathematics learning outcomes and student

engagement (Azizah & Findrayani, 2025).

By integrating both approaches into a teaching module, IPAS learning on the topic of
friction benefits is expected to become more contextual, enjoyable, and effective in
enhancing students’ academic achievement. Therefore, this study was undertaken to
develop a teaching module that combines Discovery Learning and Game-Based
Learning, ensuring that the final product is valid, practical, and effective for use in

Grade 1V elementary classrooms (Lasut & Bawengan, 2023; Wulandari et al., 2023).

Based on the aforementioned background, the present study was aimed at developing an
IPAS teaching module on the topic of friction benefits by incorporating Discovery
Learning and Game-Based Learning approaches that meet the criteria of validity,
practicality, and effectiveness in improving the learning outcomes of fourth-grade

elementary students.
METHOD

This study was conducted as a research and development project aimed at producing a
teaching module that integrates the Discovery Learning and Game-Based Learning
approaches. The development process was guided by the ADDIE model, which
comprises five main stages: Analysis, Design, Development, Implementation, and
Evaluation. The ADDIE model has been widely adopted in the development of teaching
modules, e-modules, and textbooks for primary education due to its structured, simple,

and comprehensive nature, covering all stages from initial design to implementation and
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final evaluation (Wulandari et al., 2023). As defined by Branch (2009), the ADDIE

model provides a systematic framework involving five major phases.
Research Procedure

During the Analysis stage, learning needs were identified through curriculum analysis,
student characteristics assessment, and a review of the friction topic within the IPAS
subject. Data were collected using documentation, interviews with teachers, and
classroom observations to gain a clear understanding of existing instructional practices

and learner needs.

In the Design phase, the module structure was planned based on the syntax of Discovery
Learning and educational games. Supporting components such as student worksheets
(LKPD), assessment instruments, and instructional games were also designed during

this stage to ensure alignment with learning objectives.

The Development stage involved constructing the module in accordance with the design
blueprint. The initial draft of the module was then validated by subject matter experts,
language experts, and instructional media specialists. Revisions were made based on the
feedback received from these experts. Following this, a small-scale trial was conducted

through individual evaluations to test the usability and clarity of the module.

During the Implementation stage, the module was applied in an actual classroom setting
involving fourth-grade students. The teacher implemented the module in teaching
sessions, and its effectiveness was measured by administering pretest and posttest

assessments.

The final stage, Evaluation, consisted of analyzing the module’s effectiveness and
practicality, as well as gathering feedback from both teachers and students. This stage
was aimed at identifying areas for improvement and ensuring that the module met the

intended educational goals.



Data Analysis Technique

By systematically following the ADDIE development stages, the resulting teaching
module is expected to possess high quality and be effectively applicable in IPAS
learning at the elementary school level. The structured nature of this model ensures that
each stage contributes meaningfully to the creation of an educational product that is

valid, practical, and impactful.

During the analysis phase, a comprehensive needs assessment was conducted to
understand the cognitive characteristics of children aged 7-11 years, as well as the
specific challenges related to disaster education in Indonesian primary schools. This
phase involved a literature review of national curriculum frameworks, disaster

education policies, and studies on children’s learning behaviors in high-risk areas.

In the design phase, the structure and layout of the application were carefully planned to
align with the identified user needs. The design included a modular content structure
covering disaster types, mitigation steps, evacuation procedures, and emergency
preparation. Storyboards and wireframes were developed to outline the content flow and
interaction pathways. Animated characters, icons, and color schemes were chosen to

foster a positive and non-threatening learning environment.

The development phase focused on constructing the functional prototype of MitiPedia.
Core features included: (1) animated explanations of common disasters such as
earthquakes, floods, and volcanic eruptions; (2) gamified quizzes and mini-games to
reinforce learning; (3) an interactive evacuation simulation to train appropriate response
behavior; and (4) a “Disaster Preparedness Kit” module to introduce essential
emergency supplies through engaging drag-and-drop activities. The prototype was

developed to operate offline to ensure accessibility in low-connectivity regions.

The implementation phase was carried out through a small group trial, involving ten
students from grades 3 to 5 in a public primary school. This pilot testing aimed to assess
three main aspects: usability, content clarity, and learner engagement. Direct
observation, guided play sessions, and semi-structured interviews were employed to

gather both qualitative and quantitative feedback.
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In the evaluation phase, data from the small group trial were analyzed alongside expert
reviews from an educational technologist, a primary teacher, and a child psychologist.
Based on this evaluation, minor revisions were made to improve language simplicity,

icon placement, and quiz instructions.

RESULT AND DISCUSSION
RESULT

This study was conducted to develop a teaching module for the IPAS subject focusing
on the benefits of friction, employing Discovery Learning and Game-Based Learning
approaches. The development process was carried out using the ADDIE model, which
includes the phases of Analysis, Design, Development, Implementation, and Evaluation.
During the analysis phase, a thorough review was undertaken concerning the
curriculum, student characteristics, and learning needs in Grade IV of primary school.
Observations revealed that classroom instruction was still predominantly conventional,
with minimal active student engagement. The concept of friction was perceived as

abstract by students, indicating the need for a more contextual and engaging approach.

In the design phase, the module structure was formulated based on the syntax of
Discovery Learning and Game-Based Learning, accompanied by student worksheets
(LKPD), assessment tools, and evaluation instruments. During the development stage,
the module was validated by four experts: a content expert, a language expert, and two
instructional material experts (module and worksheet specialists). The content and
language validations were carried out by lecturers from Universitas Negeri Jakarta,
while the module and worksheet validation was conducted by Grade IV teachers from
SD Plus Permata Ihsan. The validation results indicated a high level of validity, with
scores of 92.50% from the content expert, 93.33% from the language expert, and
92.86% from the instructional materials experts each falling into the "very valid"

category.

A limited trial was subsequently conducted through a one-to-one evaluation involving

three Grade IV students at SD Plus Permata Thsan. The trial results suggested that the



module was considered practical and easy to use. All participating students indicated
that the module was easy to understand due to its clear language and logically sequenced
activity instructions. Regarding the worksheets, students found them helpful in guiding
experimental procedures on friction and in encouraging active and independent thinking.
Additionally, the use of a picture card game as part of the learning process was reported
to make the experience more enjoyable and less monotonous. Two out of the three
students expressed interest in using similar modules in other subjects, as they felt more
motivated to learn. These findings demonstrate that the module, worksheets, and

supporting media fulfilled the practicality criteria from the learners’ perspective.

During the implementation phase, the module was utilized by the teacher as a guide for
instruction, while students engaged in explorative and enjoyable learning activities.
Classroom observations indicated a higher level of student engagement and a more
dynamic learning environment compared to previous lessons. To assess the effectiveness
of the module, a pre-experimental design was employed using a one-group pretest-
posttest model. Students were given a pretest before, and a posttest after, the learning

intervention with the module.

The results showed an increase in the average score from 40.67 in the pretest to 83.33 in
the posttest. This reflected a mean gain of 42.66 points, indicating a significant
improvement in students’ understanding of the friction topic. The N-Gain Score was
calculated at 0.72 (or 71.9%), which falls into the "high" category according to Hake’s
(1998) classification. This outcome suggests that the module was highly effective in

enhancing student learning outcomes in the targeted subject matter.

Based on the findings from the validation, practicality testing, and effectiveness
analysis, it can be concluded that the Discovery Learning and Game-Based Learning-
based teaching module developed in this study successfully met all three core criteria: it
was valid in terms of content, language, and design; it was practical for classroom use;

and it was effective in improving student learning outcomes on the topic of friction.
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The following is a description of the results of the teaching module and final LKPD:

MODUL AJAR KURIKULUM MERDEKA
IPAS FASE B SD KELAS IV

Sisca Wulandari
SIY P
125

Jenjung Sekalah
Mata Pelajaran
Fase B/ Kelas / Semester

S0
Hmu Pengetabuan Alam dan Sesial (IPAS)
4 (Empat)/ 11{G o)

Gayn dan Gerak/
3JF x 35 Menit (1 x nm-mu

s
Alokasi Wakt
o o

]'cm kit mmpu mengumat, menyehi,dun mcnclasan berboged bk gayn
L tarik, gesek, gravitasi. dan magnet), peagarsh gaya terhadap gerak benda, ser
iy dien kedpan sehar-fan

. KOMPETENSI AWAL

1) Siswa mengenal berbagas jenis gaya sederhana
1: ‘Siswa memahami behwa gaya memengaruhi gerak

Iakukan aktivitas cksplorasi
-l; Sirwa mengetabu g sotars gaya i el gl kecepatan gerak

D. PROFIL PELAJAR PANCASILA
1) Beriman, beriakwa kepada Tuhan Yang Maha Esa dan berakhlak mulia,
2} Bergatong-royang,
3) Bermalar keitis, dan
4} Kreatif

E. SARANA DAN PRASARANA

Buks IPAS kelas IV S Kurikulum Merdeka

Perlengkapan yang dibutubkan peserta didik:
+ Ala fulis dan sticky notes

* Kelereng

- Penmikaan benda (kain flancl, kertas bufalo, kerias amplas kasar)

+ Penggarismetcran
+ Karhs gambar QR

- He

Sember belajar:

Buku [PAS dan lmgkungan sekitar

F. TARGET PESTRTA DIDIKG |

+ Siswa kelas IV SD, 15 siswa.

e ———— |

* Metode Pembelajarnn
+ Pemdekatan
+ Melode Pembelajaran

Discovery dan Game Based Learning

anys Jawab, Diskusi, Eksperimen, Game

A TUJUAN PEMBELAJARAN

1. Miclalui mencntan video dan eksperimen mini, siswa mampu menjelaskan kensep gays
gesek secara logis.
2. Meblu pame fam pambur OR. siws rmpu mesganaliis il 2 anfiat oy

iswa dapst melakukan percobaan sederham  wntuk

4 Melalui cksperimen mini dan game kartu garsbor R, siswa dapat memunjukkan sikap
akiif dan Kerjasama dalam pembelajaran

Gaya gesek adalah gaya yanmg berperan penting dalam kehidupan schari-hari karena
dapat membantu dan mengharbat perak bends

Melalui pengamatan dan kerja sama dalam cksperimen serta permainan, siswa dapat
memahami manfeat gays gesek secara logis dan aplikatif

Beberpa manfuat gaya gesek yaitu membanty bends berhenti bergersk, sepeni saat
rem scpeda ditckan uniuk menghentikan laju. Gays gesck jugs mencegah kit
tergelimcir, misalnya ketika kita berjakan dengan sepai yang memiliki sol kesar. Semua
conioh ini menumjukkan bohwa gayn gesck sangal penmg dan bermanfant dalam
berhagai aktivitns schari-hari

‘ €. PERTANYAAN PEMANTIK

e el st s ? Mg i s
(Mengajak siswa mulai berpikis tcniang peran permuk gesckan)
4\pﬂ yang terjadijika rem sepedda atau micbil tidak bekerja karena tidak ada

R S—

Goar mensmjukkam video singhs kelereas digelindinglen

peranyn ek

e tian prediksinya seodisi
3. Pengumpalan Daia
Siswa melakukin chsgerimen mini dengan kelereng.
Stma mengamui jrak teregruh dan kecepaizn
Mencaist hesil pengarmatan di LKD)
4. Pengolahas Dats
Siows mencera el bl s L.
Memhundingk an has
Murgmmlpmm\k.mnnnln&.m menjuwabs
Pertanyaan dalam LKPD.
& Pembukeian
Kelompok mendiskusikan hasil cksperimen
Kelompok semeriksa preodiksi awal terbadkt atvs tidak

Sisma menyimpulkan den gurs menegaskan bahws konscp
Gayn gesek berganmung i jenis permukaun bends.
Keglatan 3 Game “Tebal: Mantant Gaya Gesek”
St berpindah rekan kelompok: (swithl.
st b b v i o
Garsba QR s
sm,.kc\mpnm..mnmmm.mmw
Garsbar QR s
Scmpk:lumMm.nuhfk.mmmmmnnyid\LhP'B.
i g gl i

. \h:nnp.l i

20 menit

na i gy gk
5 e P nm,.uu ple-cil
Kegiatan 4 Refcksif Intersiil
Sima menulickan refleksi pada siiky note den ditcmpelkan
di dinding dan perwakilen siswa menyareguikan besgantian.

10 menit

& Pembelgaran disaup dengam doa yamg dipinpin stk

s swwn G gum  mengaki
pembelsjaran dengan salam.
E. ASESMEN | PENILAIAN
Asesmen Formatif (terlampir)
- i elali tes tulis tentang dan

manfam gaya gesck.

* Penilaion keterampilan melalui insérumen penilaian keterampilan Keiika
siswa melakukan cksperimen mini,

* Penilaian sikap melaui instrumen observasi kegjasama kelompok dan prilsku
dalam berkelorpok

Herama.sama siswa membuat kesimpulan | pngkoman | 20 menit

il belajar selama sehari (Integritas)

Heruny jawab tentang materi yang telah dipelajari

fumpen balik)

G b kesempatan kepada siswa unsak

ikan pendapatzys ieniang pembelgjaran yang

telah dikui.

Melkan pniia el

G memberikan ugas

(muhlb«.mhdm».\m.m i rumah yang mensnjukkan
1 gesck., laka ceritekan pada periemuan

Heriumyn

Kelas IV SD

Manfaat Gaya Gesek

Dimiliki oleh:
Kelas:

Dibuat oleh:
Sisca Wulandari o

. |

Dosen Pembimbing:
Prof. Dr. Diana Vivanti Sigit, M.Si.
Dr. Irwanto, $.Pd., M.Pd.

F. REFLEKSI |
Refleksi Guru

+ Apakah siswa mencapas tujuan pembelajaran?
* Apakah metode pembelajaran yang digunak
+ Apakah materi yang disampaikan sudah scsu

Refleksi Siswn

sudsh efekaif?
engan kebutuban siswa?

« Apa yang sodah dipelajari hari i
~ Apa yang masih belum dipahami?
= Meaurut kalian, materi mana yang paling salit?

+ Kepada siapa kalian akan memines bantuan ustik merhami materi ini?

LAM

RAN (Link Yides

(Untuk sivwa yang.

™

et poster

+Menulis cerita pendek 5ains yang memuat peristiva gaya gmk dalam kehidupan
bari-hari.

T2
<Mt kot arip yang memppamtartan s et goysgesek:

cusi kelompok k bandangkan gaya. gesck di berbagai permukaan
berdssarkan hasil ubcsl:r\]xlpnbﬂd\ fmisalya: laniai rumah v tanab).

Gaya Gesek

Eksperimen Minij

(Gesek Seru Yuk!)
Berbasis Discovery Learning
(25 menit)

4. Kalaw kamu meluncurkan kelereng di la

basiloya ama?

(Mengarah ke rasa ingin tab untuk melskukan cksperimen)

Bagaimana memrutmy. spakah gaya gesch it selalu
E——

(Mengajak siswa mengaralisis manfant dan kerugian gaya gesek)

i keramilk dan o atas karpet, apakah

3 e e e
—

Kegiatan
Waktu

Pendahulun | 1. Gun memsber salam, menanyakan kabar siswa 13 menia
forientasi)
2 Ganu mengajok siswn bendoa. Dos dipimpin
olch siswa yang difuni ales gans {Beriman
damberia e Tl Yaog Mot s o
beukhle mulia
3. Gara mengarblen e g i g
s unnuk belajar dan ©
motivasi kegiatan pcmbchpun
4. G memberikan apervcpe
crmjukikan demonsiras singhat
Menggelindmghan kelereng ds i, kesmudian
berunya:
Kenupa bekreng bim b
s amu serpelesct sastlaaesi basah?
bisa i
e ape i gaya gese
Apikih gaya sk mhhmnmunmﬂw
Apakah bisa merugikan'
. Gury menbetiukan b penbla:
Ml met il g i, i
dapu cniclasa kncp iy gk sean g
- M e s prmaar G, s g memgunalisia
i sy pesck
- Mellui chspesiene i, siwa dap melakzkan
percubaan sederhana uniuk mengamai gaya gesck.
- Mclalui cksperimn mini dan game karis gamba O8,
s dogu mcsumj siop sk da Kersama
dalars pembelajr

Kegiaisn lnti | Kiegiatan 1 Menoniva Video dan m,d._n Amal Gurw | 15 mens
1. Guns menayangkan video perulek

AP iy gk da bagaimans dla ki opar s

2. Gans dan sizws melpkkas sanys jawsb senzangg i video.

25 meni

Keglatn 2 Eoperimen Minl - Gak Seru Vbt
Simwas merhensak kelompok
ecmpo e dus s (Tt ada 13 i)
P bersama kebompokny

1. Stimabisi

.Mcmkum 7 geck menggunakan benda & permkaan berbeda s
Eaktor yang
viog atau slide presenta

«Membest laporn :Ioepcnr.m:n dalam bentk

T4

+Menjadi fastlitator kelompak lain saa eksperimen sta game unhik melatih
kepemimpinar dan kerja sama.

« Membuat reflekes: video atau jurnal digital tentang pengalaran kerja sama. tantangan
dan solsi yarg ditesmskan selama pembelajaran.

« Melakukan prayek rini kelompok membuat alat basti pengamatan gaya gesek
sederhana (misalnya: papan geser mini dengan berbagai alas).

| REMEDIAL

™

*Menanion dengan e yang
(heris poip-poin penfing g2ya gesck).

u kecil dengan pemahaman
kensep geya sk menggumaian medis plitictes |mm|o.h enageacs benda di

™

«Siswa diberi lembar aktivitas mencocokkan gambar dengan manfas gaya pesek (drmg-

anddrvp atau gunting-tempsl).
u individual: guru i onkeet lak

dari kegian sch
Yaret s menghapes i)

o hari mru'h\m\)ﬂ\nvl sepeds
bisa berhe

TP 3:

" uru saat g chsperimen

rmclincuan kelereng di permskaan berbeda).

«Siswea diberi lembar kerya csperimen vers disederhanakan (¢ mencatat basil dan
narik satu kesimpulan)

P4

+Gauru: mengatur kembali kelarpolk kecil dan memberi peran jelas kepads sefisp anggota
(misal: pencatsi, pengamat, pelapar) untid memastikan pastisipasi.

Reflcks berama menggunakan gember ata cerita pendsk, lals siswa diminta
mcmaliskan ataw menceritzkan contob sikap akiif dan keja sama

BANAN BACAAN GURU dan Siswa

+ Duku Siswa llmu Pengetahian Alarm Dun Sassal Kelas IV SD
* Buku Pundusn Guru llmu Pengetabuan Alim Dan Sosial Kelas IV SD

Gaya Gesek Figure

Game
(Tebak Manfaat Gesek)

Berbasis Game Based Learning
(20 menit)

1-9 Teaching Module and Student Worksheet Benefits of Friction



DISCUSSION

The findings of this study indicated that the development of a teaching module based on
Discovery Learning and Game-Based Learning for the topic of friction benefits
significantly improved the learning outcomes of fourth-grade elementary students. This
improvement was reflected in the increased student scores during the field trials, as well
as the positive responses received from both teachers and students regarding the
learning process. The observed improvement demonstrated the effectiveness of a
student-centered and exploratory learning strategy in facilitating students’
understanding of abstract concepts within IPAS. These results were aligned with the
findings of Putra, Wiyanto, and Linuwih (2020), in which Discovery Learning was
found to significantly enhance students’ critical thinking skills and mastery of scientific

concepts.

Through the implementation of Discovery Learning in the module, students were
enabled to engage in a constructive learning experience involving observation,
exploration, and conclusion-making activities. According to Kurniawati (2022),
students’ active involvement in constructing their own knowledge positively affects
both cognition and learning motivation. This was reflected in the present study, where
students were observed to display high levels of interest and enthusiasm throughout the
learning process. Additionally, the findings of Arofah and Wulandari (2023)
emphasized that elementary students frequently struggle with understanding
instructional directions, become easily bored, and fail to grasp material when it is not
delivered in an engaging and exploratory manner. These findings further support the
necessity of adopting Discovery Learning as a means of fostering more meaningful

learning experiences.

In terms of Game-Based Learning, the integration of game elements into the module
was found to significantly enhance student engagement and motivation. It was
emphasized by Kumar, Chang, and Al Hagh (2024) that an interactive and enjoyable
learning environment encourages students to remain focused and enthusiastic. In this
context, educational games also served as effective formative assessment tools. Sugara

et al. (2023) concluded that digital educational games play a significant role in
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improving students’ classroom participation and concentration. These results were
consistent with the experience in this study, where students were reported to be more
motivated when the learning sessions included digital games relevant to the topic of

friction benefits.

The effectiveness of interactive media in supporting science learning was further
confirmed by Setiani et al. (2023), who demonstrated that the use of digital learning
tools, such as laptops, facilitated better understanding of the material. These findings
suggest that both digital and conventional media, when designed to be engaging and
contextually relevant, can contribute meaningfully to student learning improvement.
The demand for attractive instructional media was also highlighted in a case study by
Azizah, Wakinah, and Wulandari (2023), which revealed that first-grade students at
SDN Pasir Gadung had difficulty concentrating and were easily distracted. It was shown
that unengaging instructional designs could result in low student responsiveness and

participation.

Methodologically, the integration of Discovery Learning and Game-Based Learning
was found to promote a dialogic, participatory, and reflective learning process. Teachers
were positioned as facilitators, while students actively constructed their knowledge
through enjoyable and exploratory activities. Lasut and Bawengan (2023) stated that the
combination of exploratory strategies and game-based elements not only enhanced
concept retention but also helped to build student confidence. In a study by Sumirah et
al. (2023), it was shown that students with lower achievement and less responsibility in
learning required more flexible and creative approaches to learning. The module
presented in this study served as a concrete example of how active and engaging

strategies could address such educational challenges.

The significance of innovation in instructional design was also highlighted by
Wulandari (2015), who emphasized that contextual learning, particularly when closely
linked to students’ real-life experiences, tends to be more effective. In a more recent
study, Wulandari et al. (2025) advocated for the use of Project-Based Learning-based
flipbook media to support the Merdeka Curriculum and reinforce student character

development. The core principles of such a model—namely active student involvement



and the strengthening of local context were well reflected in the module developed in

this study, which promoted thematic and experiential learning.

This research also supported the findings of Nurhillal et al. (2023), who compared two
cooperative learning models at the secondary level and demonstrated that instructional
approaches positioning students as active subjects led to better learning outcomes.
While their study was conducted at a different educational level, the participatory
principles applied showed similar success in enhancing students’ conceptual
understanding and social skills, as observed during the implementation of the friction

module.

Considering the results from the pretest and posttest, classroom observations, and
teacher and student feedback, it can be concluded that the module was successful not
only in quantitative terms but also qualitatively contributed to transforming students’
learning behaviors. These findings were reinforced by Pacheco (2024), who stated that
interactive media can serve as effective tools in bridging students’ understanding of
complex scientific concepts. Therefore, the Discovery Learning and Game-Based
Learning-based module can be deemed highly appropriate for IPAS learning in
elementary schools and holds substantial potential for replication across various subjects

and educational levels.

In accordance with the recommendation by Gomez et al. (2022), it is suggested that this
module be tested further on a larger scale to confirm its effectiveness at the national
level. This step is crucial in reinforcing educational innovation under the Merdeka
Curriculum and achieving a learning environment that is active, enjoyable, and aligned

with 21st-century competencies.

Figure 10 Research at SD Plus Permata Ihsan
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CONCLUSION

Based on the results of the conducted research and development, the teaching module
that incorporates Discovery Learning and Game-Based Learning for the topic of friction
benefits has been' proven to be appropriate for use in Grade IV elementary school
instruction. The module underwent a comprehensive validation process by subject
matter experts, language specialists, and instructional material evaluators, including
worksheets (LKPD), with evaluation scores exceeding 92%. These results indicated that
the module was classified as highly valid. The high level of validity reflects that the
module’s content, language, and structure were aligned with the learning objectives of

IPAS and the developmental characteristics of elementary students.

In terms of practicality, an individual trial was carried out, through which it was
observed that students were able to understand the module content effectively. The
activities embedded within the worksheets and the designed educational games
successfully encouraged active participation during the learning process. Student
responses indicated that the activities were enjoyable, easy to follow, and contributed to
increased motivation for learning. These findings suggest that the module was not only
practical for teachers to implement in the classroom, but also capable of positively

stimulating student engagement and enthusiasm for learning.

The module’s effectiveness was also demonstrated through the comparison of pretest
and posttest results, which revealed a significant improvement in students’ learning
outcomes. The average pretest score of 40.67 increased to 83.33 in the posttest,
resulting in an N-Gain score of 0.72, which is categorized as high. This indicated that
the actual use of the module had a substantial impact on students’ conceptual
understanding of friction benefits and contributed to a more meaningful and contextual

learning experience.

Therefore, it can be concluded that the developed teaching module is valid, practical,
and effective for implementation in IPAS learning at the elementary school level. The
integration of Discovery Learning and Game-Based Learning was found to significantly

enhance the overall quality of instruction.



For future development, it is recommended that similar modules be applied to other
topics and grade levels, as well as tested on a broader scale to maximize their benefits
and further support the transformation toward active learning under the Merdeka

Curriculum framework.
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