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Abstract - The purpose of this study is to improve the concept mastery of junior high school students on the learning topic of
earthquakes through the implementation of gamification. This research is a quasi-experimental research using a time series
design involving 15 students at a junior high school in West Halmahera Regency. Data on students' concept mastery were
collected through a multiple-choice test of 36 items. The results showed that the implementation of gamification could improve

students' concept mastery on the learning topic of earthquakes.
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1. Introduction

One of the key aspects of the Merdeka curriculum is
differentiated learning, which recognizes individual
differences among students and provides learning experiences
tailored to their needs and interests. Differentiated learning is
an approach that acknowledges that every student has different
needs and abilities. In differentiated learning, students are
offered various choices in terms of learning materials,
teaching methods, and assessments. The main goal of
differentiated learning is to ensure that every student can reach
their maximum potential and feel motivated in the learning
process (M. Purba, N. Purnamasari, S. Soetantyo, |. R.
Suwarma, 2021). In differentiated learning, teachers are
expected to innovate and be creative in delivering lessons.
This includes the involvement of technology in the learning
process.

In the current era, technology is advancing at a very rapid
pace. Technological advancements are occurring in nearly all
aspects of human life, such as the development of mobile
communication devices, game applications, transportation
technology, and so on. In the field of education, the evolution
of technology is inevitable. Education must adapt to
technological advancements, particularly in improving the
quality of education and the learning process (N. Agustian and
U. H. Salsabila, 2021). Research conducted by (A. F. Lestari
and H. Amalia, 2022 R. N. Fauziah and D. Sulisworo,
2021AD) shows that the use of technology, such as the Zoom
application, can be effectively utilized and accepted in physics
learning. Another study indicates that the use of learning
management systems (LMS) can make learning more
effective (K. Indrawati and T. Suryaningsih, 2022). In addition

to these applications, games can also be used to support the
learning process.

Several research findings indicate that the use of games
in learning is effective in increasing student engagement,
boosting students' interest in learning, and enhancing 21st-
century skills (Dewi, 2021; S. Wahyuning, 2022). Similar
research shows that the use of games, such as card media, can
improve students’ conceptual understanding of plant and
animal reproduction materials (Mariatun, 2020). Research
conducted by (M. R. Kurniawan and L. Y. Risnani, 2021) on
the development of the digital educational game "Adventure
of Plant" in biology science learning shows that the use of
game-based learning media can facilitate students in learning
basic concepts in biological science, particularly the material
on Plantae.

To address the abstract content of earthquake material,
games alone have limitations, which is why, in this study, only
game design elements are used in a non-game context—what
we know as gamification in learning. Research conducted by
(C. Mahendra, R. E. Prabowo, D. K. Paath, and W. N. Mili,
2023) shows that gamification is highly effective for distance
learning. According to (Nf. Badryatusyahryah, M. Winarsih,
and C. Kustandi, 2022).

The implementation of gamification in physics learning
can provide more information about the learning process and
significantly impact students' motivation and engagement.
This article describes the research results regarding the
implementation of gamification to improve the concept
mastery of junior high school students in earthquake learning.
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2. Materials and Methods

This research is quasi-experimental research using a time
series design. This research design only involves one group,
so a control group is not required (Sugiyono, 2016).

Table 1. Research design
W [T [T [ X [T

| Ts [ T |

Where Ti, Ty, and T3 are pre-tests in series 1, 2, and 3,
while T4, Ts, and Ts are post-tests in series 1, 2, and 3. At the
same time, X represents the treatment or intervention, which
in this case is the implementation of gamification in learning
earthquake material.

The research data, consisting of students' concept
mastery, was collected through a multiple-choice test
instrument containing 36 items that had been previously
tested. The improvement in students' concept mastery was
determined by the normalized gain (Hake, 1998).

3. Results and Discussion

The implementation of gamification in earthquake
learning was designed using the Classcraft application. The
application interface can be shown in Figures 1, 2, and 3.

@ Classcraft o

Classcraft Certified Educatcr

Fig. 1 Gamification application interface using classcraft

»

Fig. 2 Menu interface

After being deemed suitable by media experts, subject
matter experts, and language experts, the implementation was
carried out on the topic of earthquakes.

The results of the students' concept mastery tests showed
that their concept mastery improved from series 1 to the
following series. The data on students' concept mastery is
shown in Figure 4.
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Fig. 3 Main content menu interface

Based on Figure 4, it is shown that the increase in
students' concept mastery in cycles 1 and 2 is categorized as
moderate, with normalized gain scores of 0.66 and 0.69,
respectively. In series 3, however, the increase in students'
concept mastery is categorized as high, with a normalized gain
score of 0.73. These results indicate that the implementation
of gamification in learning has an impact on students' concept
mastery. This is evidenced by the increase in concept mastery
scores before and after the intervention was applied.
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Fig. 4 Pretest, Posttest, %6N-gain

These findings are consistent with results from previous
research. The study by (Hidayatulloh, Praherdhiono, and
Wedi, 2020) showed a difference in science concept mastery
scores between the control and experimental groups. The
experimental group had higher concept mastery after the
intervention compared to the control group. A different study
by (Lestari, Hidayah, and Zannah, 2023) showed an increase
in learning outcomes scores at each session based on classical
completeness scores and percentages.

The differences in learning outcome scores were due to
varying levels of interest, motivation, learning engagement,
and students' thinking abilities. The use of games in learning
has a strong positive effect on students with high learning
motivation but does not affect those with low learning
motivation (Mulyanti, Abidin, & Suharto, 2023).
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Students' learning outcomes are influenced by their 4. Conclusion

interest, motivation, and engagement in learning. Various The implementation of gamification in the learning topic
studies have shown that students with high interest and  of earthquakes can improve the concept mastery of junior high

motivation in learning also achieve high learning outcomes.  school students. Through gamification, earthquake learning
Research has indicated that one way to increase students'  can be designed similarly to playing a game.

motivation and interest in learning is through the use of games

in education. This is because the application of games in Game design elements such as challenges, rules, levels,
learning has a positive effect on students’ interest and  pojnts, and leaderboards can motivate students to complete

improve their learning outcomes (Permata & Kristanto, 2020;
Purwidiantoro & Hadi, 2020; Susanti, 2021). The use of
games in learning not only attracts students to engage but also
brings enjoyment to the learning process. Additionally, the use
of games can enhance students' curiosity (Naufal Irfan &
Hansun, 2020). A comfortable learning environment can
increase students' motivation and interest in learning
(Saprudin et al., 2020).

Acknowledgments

Thanks to the Dean of FKIP Universitas Khairun and
LPPM Universitas Khairun, who have funded this research
through fund PKUPT FKIP 2024.

References

[1] Ade Fitria Lestari, Hilda Amalia, and Ari Puspita, " Acceptance of the Google Meet Video Conference Application as an Alternative E-
learning Media," Jurnal INFORTECH, vol. 2, no. 2, 186-189, 2022. [CrossRef] [Google Scholar] [Publisher Link]

[2] Christy Mahendra et al., "Gamification in STEM Education: Transforming Learning and Empowering Students towards Industry 5.0,"
IPF: Inovasi Pendidikan Fisika, vol. 12, no. 3, pp. 92-100, 2023. [CrossRef] [Google Scholar] [Publisher Link]

[3] C.ILA.A.Dewi, "The Use of “Game Class” Cards as an Effort to Increase Science Learning Interest and Outcomes of Class VIIA1 Students
of SMPN 1 Singaraja in the 2018/2019 Academic Year," Jurnal Ikatan Keluarga Alumni Undiksha, vol. 19, no. 2, pp. 116-124, 2021.
[CrossRef] [Google Scholar] [Publisher Link]

[4] Richard R. Hake, "Interactive-Engagement vs. Traditional Methods: A Six-Thousand-Student Survey of Mechanics Test Data for
Introductory Physics Courses,” American Journal of Physics, vol. 66, no. 1, pp. 64-74, 1998. [CrossRef] [Google Scholar] [Publisher
Link]

[5] Syarif Hidayatulloh, Henry Praherdhiono, and Agus Wedi, "The Effect of Learning Games on Improving Learning Outcomes of
Understanding Natural Sciences,” JKTP: Jurnal Kajian Teknologi Pendidikan, vol. 3, no. 2, pp. 199-206, 2020. [CrossRef] [Google
Scholar] [Publisher Link]

[6] Khoirina Indrawati, and Tutut Suryaningsih, "The Effectiveness of the Use of Zoom and Google Classroom as Learning Media in the
Accounting Fundamentals Course Semester |11 Academic Year 2021/2022 Bhinneka University PGRI," JPEK (Jurnal Pendidikan Ekonomi
dan Kewirausahaan), vol. 6, no. 2, pp. 368-378, 2022. [CrossRef] [Google Scholar] [Publisher Link]

[7] Nana Citrawati Lestari, Yulianti Hidayah, and Fathul Zannah, "Application of Educational Game Learning Methods to Science Learning
Outcomes at SDN Sungai Miai 7 Banjarmasin," Journal on Education, vol. 5, no. 3, pp. 7095-7103, 2023. [CrossRef] [Google Scholar]
[Publisher Link]

[8] Mariati Purba et al., "Principles of Developing Differentiated Learning (Differentiated Instruction),” Technical Report, Ministry of
Education, Culture, Research, and Technology of the Standards, Curriculum, and Education Assessment Agency of the Center for
Curriculum and Learning, pp. 1-102, 2021. [Publisher Link]

[9] Muhammad Rizal Kurniawan, and Listika Yusi Risnani, "Development of Digital Educational Games and Their Implementation in
Learning Biology Plantae Material for High School Students Class X," BIOEDUKASI Jurnal Pendidikan Biology, vol. 12, no. 1, pp. 1-
16, 2021. [CrossRef] [Google Scholar] [Publisher Link]

[10] Fitria Mulyanti, Yunus Abidin, and Nugraha Suharto, "The Effect of Gamification-Based Flipped Classroom and Learning Motivation on
Science Learning Outcomes," Pendas : Jurnal Ilmiah Pendidikan Dasar, vol. 8, no. 1, pp. 4207-4219, 2023. [CrossRef] [Google Scholar]
[Publisher Link]

[11] Niar Agustian, and Unik Hanifah Salsabila, "The Role of Educational Technology in Learning,” ISLAMIKA: Jurnal Keislaman dan IImu
Pendidikan, vol. 3, no. 1, pp. 122-133, 2021. [CrossRef] [Google Scholar] [Publisher Link]

[12] Naufal Irfan Hayanto, and Seng Hansun, "Development of Elementary Science Practice Application with Gamification and Mersenne
Twister," Jurnal Teknologi Informasi Dan IImu Komputer, vol. 7, no. 1, pp. 87-98, 2020. [Google Scholar] [Publisher Link]

[13] Badryatusyahryah Badryatusyahryah et al., "The Application of Gamification in Physics Education: A Systematic Literature Study,"
Kwangsan: Jurnal Teknologi Pendidikan, vol. 10, no. 2, pp. 283-301. 2022. [CrossRef] [Google Scholar] [Publisher Link]

26


https://doi.org/10.31294/infortech.v4i2.14053
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Penerimaan+aplikasi+video+conference+google+meet+sebagai+alternatif+media+e-learning&btnG=
https://ejournal.bsi.ac.id/ejurnal/index.php/infortech/article/view/14053
https://doi.org/10.26740/ipf.v12n3.p92-100
https://scholar.google.com/scholar?hl=id&as_sdt=0%2C5&q=Gamifikasi+dalam+Pendidikan+STEM%E2%80%AF%3A+Transformasi+Pembelajaran+dan+Pemberdayaan+Siswa+menuju+Industri+5+.+0.+Inov.+Pendidik.+Fis&btnG=
https://ejournal.unesa.ac.id/index.php/inovasi-pendidikan-fisika/article/view/57450
https://doi.org/10.23887/ika.v19i2.37778
https://scholar.google.com/scholar?hl=id&as_sdt=0%2C5&q=Penggunaan+Kartu+%E2%80%98Game+Class%E2%80%99+Sebagai+Upaya+Peningkatan+Minat+Dan+Hasil+Belajar+Ipa+Siswa+Kelas+Viia1+SMPN+1+Singaraja+Tahun+Pelajaran+2018%2F2019.+J.+IKA+Undiksha&btnG=
https://ejournal.undiksha.ac.id/index.php/ika/article/view/37778
https://doi.org/10.1119/1.18809
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=+Interactive-Engagement+vs.+Traditional+Methods%3A+A+Six-Thousand-Student+Survey+of+Mechanics+Test+Data+for+Introductory+Physics+Courses.+American+Journal+of+Physics&btnG=
https://pubs.aip.org/aapt/ajp/article-abstract/66/1/64/1055076/Interactive-engagement-versus-traditional-methods
https://pubs.aip.org/aapt/ajp/article-abstract/66/1/64/1055076/Interactive-engagement-versus-traditional-methods
https://dx.doi.org/10.17977/um038v3i22020p199
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=+Pengaruh+Game+Pembelajaran+Terhadap+Peningkatan+Hasil+Belajar+Pemahaman+Ilmu+Pengetahuan+Alam.+JKTP%3A+Jurnal+Kajian+Teknologi+Pendidikan&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=+Pengaruh+Game+Pembelajaran+Terhadap+Peningkatan+Hasil+Belajar+Pemahaman+Ilmu+Pengetahuan+Alam.+JKTP%3A+Jurnal+Kajian+Teknologi+Pendidikan&btnG=
https://journal2.um.ac.id/index.php/jktp/article/view/11203
https://doi.org/10.29408/jpek.v6i2.6800
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=K.+Indrawati+and+T.+Suryaningsih.+%282022%29.+Efektivitas+Penggunaan+Zoom+Dan+Google+Classroom+Sebagai+Media+Pembelajaran+Pada+Mata+Kuliah+Dasar-Dasar+Akutansi+Semester+Iima+Tahun+Akademik+2021%2F2022+Universitas+Bhinneka+PGRI.+J.+Pendidik.+Ekon.+Dan+Kewirausahaan%29&btnG=
https://e-journal.hamzanwadi.ac.id/index.php/jpek/article/view/6800
https://doi.org/10.31004/joe.v5i3.1497
https://scholar.google.com/scholar?hl=id&as_sdt=0%2C5&q=Penerapan+metode+pembelajaran+permainan+edukatif+terhadap+hasil+belajar+IPA+di+SDN+1+sungai+miai+7+banjarmasin&btnG=
https://jonedu.org/index.php/joe/article/view/1497
https://kurikulum.kemdikbud.go.id/wp-content/uploads/2022/arsip/Buku-Nasmik-ISBN.pdf
http://dx.doi.org/10.24127/bioedukasi.v12i1.3759
https://scholar.google.com/scholar?hl=id&as_sdt=0%2C5&q=Pengembangan+game+edukasi+digital+dan+implementasi+pada+pembelajaran+biologi+materi+plantae+siswa+SMA+kelas+X.+Bioedukasi+%28Jurnal+Pendidik.+Biol%29&btnG=
https://ojs.fkip.ummetro.ac.id/index.php/biologi/article/view/3759
https://doi.org/10.23969/jp.v8i1.7594
https://scholar.google.com/scholar?hl=id&as_sdt=0%2C5&q=+Pengaruh+flipped+classroom+berbasis+gamifikasi+dan+motivasi+belajar+terhadap+hasil+belajar+IPA.+Pendas%E2%80%AF%3A+Jurnal+Ilmiah+Pendidikan+Dasar&btnG=
https://journal.unpas.ac.id/index.php/pendas/article/view/7594
https://doi.org/10.36088/islamika.v3i1.1047
https://scholar.google.com/scholar?hl=id&as_sdt=0%2C5&q=+Peran+Teknologi+Pendidikan+dalam+Pembelajaran%2C&btnG=
https://ejournal.stitpn.ac.id/index.php/islamika/article/view/1047
https://scholar.google.com/scholar?hl=id&as_sdt=0%2C5&q=+Pembangunan+aplikasi+latihan+soal+ipa+sd+dengan+gamifikasi+dan+mersenne+twister.+Jurnal+Teknologi+Informasi+Dan+Ilmu+Komputer+%28JTIIK%29%2C+&btnG=
https://jtiik.ub.ac.id/index.php/jtiik/article/view/1364
https://doi.org/10.31800/jtp.kw.v10n2.p283--301
https://scholar.google.com/scholar?hl=id&as_sdt=0%2C5&q=+Penerapan+gamifikasi+dalam+pendidikan+fisika%3A+suatu+studi+literatur+sistematis.+Kwangsan+J.+Teknol.+Pendidik%2C+&btnG=
https://jurnalkwangsan.kemdikbud.go.id/index.php/jurnalkwangsan/article/view/857

Saprudin Saprudin et al. / IJHSS, 11(5), 24-27, 2024

[14] Clara Ayu Mia Permata, and Yosep Dwi Kristanto, "Gamification-Based Mathematics Learning Design to Increase Students' Learning
Interest,” JNPM (Jurnal Nasional Pendidikan Matematika), vol. 4, no. 2, pp. 279-291, 2020. [CrossRef] [Google Scholar] [Publisher
Link]

[15] Moch. Purwidiantoro Day, and Widiyanto Hadi, "Educational Boardgame Architecture as an Element of Learning Gamification to Build
Active Participation, Motivation, and Student Learning Interest,” Joined Journal (Journal of Informatics Education), vol. 3, no. 2, pp. 9-
18, 2020. [CrossRef] [Google Scholar] [Publisher Link]

[16] Rosynanda Nur Fauziah, and Dwi Sulisworo, "The Use of Google Classroom as a Virtual Classroom in Physics Learning On Special Light
Mirror Materials," Jurnal Pendidikan Fisika, vol. 10, no. 1, pp. 25-31, 2021. [Publisher Link]

[17] Sri Wahyuning, "Interactive Science Learning with Game Based Learning," Jurnal Sains Edukatika Indonesia (JSEI), vol. 4, no. 2, pp. 1-
5, 2022. [Google Scholar] [Publisher Link]

[18] P.D. Sugiyono, Quantitative, Qualitative and R&D Research Methods, 24" ed., Bandung: Alfabeta, 2018. [Google Scholar] [Publisher
Link]

[19] Riana Susanti, "The Effectiveness of Sliding Puzzle Gamification in E-Learning on Science Motivation and Learning Outcomes,"” S P E
K T R A: Jurnal Kajian Pendidikan Sains, vol. 7, no. 1, pp. 57-67, 2021. [Google Scholar] [Publisher Link]

[20] Baiq Mariatun, "The Application of the Game Method Using Science Card Media in Increasing Students' Understanding of Plant and
Animal Breeding Materials," Social, Humanities, and Educational Studies (SHES): Conference Series, vol. 3, no. 3, pp. 2100-2103, 2020.
[Google Scholar] [Publisher Link]

27


https://dx.doi.org/10.33603/jnpm.v4i2.3877
https://scholar.google.com/scholar?hl=id&as_sdt=0%2C5&q=+Desain+pembelajaran+matematika+berbasis+gamifikasi+untuk+meningkatkan+minat+belajar+siswa.+JNPM+%28Jurnal+Nasional+Pendidikan+Matematika%29&btnG=
https://jurnal.ugj.ac.id/index.php/JNPM/article/view/3877
https://jurnal.ugj.ac.id/index.php/JNPM/article/view/3877
https://doi.org/10.31331/joined.v3i2.1420
https://scholar.google.com/scholar?hl=id&as_sdt=0%2C5&q=+Arsitektur+boardgame+edukasi+sebagai+unsur+gamifikasi+pembelajaran+untuk+membangun+partisipasi+aktif%2C+motivasi%2C+dan+minat+belajar+siswa.+Joined+Journal+%28Journal+of+Informatics+Education%29&btnG=
https://e-journal.ivet.ac.id/index.php/jiptika/article/view/1420
https://jurnal.unimed.ac.id/2012/index.php/jpf/article/view/23137
https://scholar.google.com/scholar?hl=id&as_sdt=0%2C5&q=+Pembelajaran+IPA+interaktif+dengan+game-based+learning.+J.+Sains+Edukatika+Indonesia&btnG=
https://jurnal.uns.ac.id/jsei/article/view/70937
https://scholar.google.com/scholar?hl=id&as_sdt=0%2C5&q=QUANTITATIVE%2C+QUALITATIVE+AND+R%26D+RESEARCH+METHODS&btnG=
https://onesearch.id/Record/IOS7262.ai:slims-981?widget=1&institution_id=2975
https://onesearch.id/Record/IOS7262.ai:slims-981?widget=1&institution_id=2975
https://scholar.google.com/scholar?hl=id&as_sdt=0%2C5&q=Efektifitas+gamifikasi+sliding+puzzle+pada+pembelajaran+e-learning+terhadap+motivasi+dan+hasil+belajar+IPA&btnG=
https://www.mendeley.com/catalogue/a1d53e95-f44f-3054-aecd-68eae1011cf9/
https://scholar.google.com/scholar?hl=id&as_sdt=0%2C5&q=Penerapan+metode+permainan+menggunakan+media+kartu+IPA+dalam+meningkatkan+pemahaman+siswa+tentang+materi+perkembangan+tumbuhan+dan+hewan&btnG=
https://jurnal.uns.ac.id/SHES/article/view/57075

