
 

 

 

JURNAL INOVASI PEMBELAJARAN KIMIA                                                                                                           
 (Journal of Innovation in Chemistry Education)  

https://jurnal.unimed.ac.id/2012/index.php/jipk 

email: Jinovpkim@unimed.ac.id                                           
 

 

Recieved : 23 April 2024 

Revised : 26 April 2024 

Accepted : 29 April 2024 

Publish : 30 April 2024 

Page : 146 – 152  

146 
 

pISSN 2685-0761 

eISSN 2685-0850 

Inquisitive Ability on Chemistry Material Gamification with Project 

Based Learning Approach 
 

Santhya Anaomi Tamansa1, Nelius Harefa2* and Riris Marito Tamba3 

1,2Chemistry Education Study Program, Universitas Kristen Indonesia, Jakarta 

3Department of Education and Human Potentials Development, National Dong Hwa University, 

Taiwan 

*Email: nelius.harefa@uki.ac.id  

 

Abstract: This study aims to evaluate the use of gamification in increasing students’ inquisitive ability on 

chemistry material with project based learning approach. In this research, an analysis of students' 

inquisitive ability will be carried out which consists of three indicators, namely wondering and 

questioning, exploring and investigating, and challenging assumption. The research was carried out 

using a classroom action research approach consisting of 3 cycles, where research data was 

collected by giving a questionnaire consisting of 4 statements for each indicator with 5 options for 

each research instrument. Apart from the questionnaire method, research data was collected 

through random interviews and structured observation. Based on data analysis, students' inquisitive 

ability was highest in the wondering and questioning indicator at 83.68 in cycle 3. Meanwhile, 

students' inquisitive ability was lowest in the challenging assumptions indicator at 41.25 in cycle 1. 

In general, gamification activities were able to increase students' inquisitive ability between 9% - 

50%. 
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INTRODUCTION 

Education is an attempt to improve the 

quality of individuals so that it can become a 

productive contributor in society, and is able 

to experience self -transformation and have a 

positive impact on the surrounding 

environment. Quality human resources are 

considered as vital assets for the progress of a 

country. Law of the Republic of Indonesia No. 

20 of 2003 Paragraph 1 concerning the 

National Education System (Sisdiknas) 

defines education as a conscious and planned 

usaya to create a learning environment that 

allows students to actively develop their 

potential. The purpose of education is so that 

individuals have strength, spirituality, self -

control, personality, moral intelligence, and 

skills that are useful for themselves, society, 

and the country. 

In the days of the industrial and digital 

revolution today, education is not just about 

the transfer of knowledge, but also about 

preparing individuals with relevant skills to 

face the challenges of daily life (Sandong et 

https://jurnal.unimed.ac.id/2012/index.php/jipk
mailto:nelius.harefa@uki.ac.id


Santhya Anaomi Tamansa, Nelius Harefa and Riris Marito Tamba 
Jurnal Inovasi Pembelajaran Kimia (Journal Of Innovation in Chemistry Education) Volume 6, Issue 1, April 2024 

Inquisitive Ability on Chemistry Material Gamification with Project Based Learning Approach 
 

147 
 

al., 2023). One aspect of very important skills 

in the context of education today is the 21st 

century competence. This competency 

includes the ability to think critically (critical 

thinking), creative (creative), callaboration 

and communication (communication), which 

is often known as "4c skills" ((Zubaidah, 

2018);(Nurhayati et al., 2024)).  In learning 

chemistry students must be able to develop 

scientific skills. One of the skills that must be 

possessed is creativity. Creativity according to 

(Mulyani et al., 2023) is the ability to produce 

new ideas, innovative solutions, and original 

works during learning. This requires the use 

of imagination, discovery, and problem 

solving creatively to understand, process, and 

apply knowledge in various situations. 

Chemical materials that are abstract and 

difficult to understand are not enough to use 

one-way method and conventional models but 

must be able to use strategies that have 

interactions and build their ideas to be able to 

provide encouragement, motivation, interest 

in solving problems.  

Strategies that can develop creativity 

using digital technology such as gamification 

effectively used in learning ((Kurniawan et 

al., 2023);(Isma et al., 2023); (Hasanbasri et 

al., 2023)). Gamification is a process that 

combines elements of the game into the non-

performance context to change the learning 

landscape by including interactive and 

immersive elements of chemical materials 

such as those found in the game, so that 

educators can utilize students' imaginative 

abilities to improve understanding and 

retention  ((Lutfi et al., 2021); (Panggabean et 

al., 2021); (Panggabean et al., 2022)). 

Gamification can provide opportunities for 

students to interact and have the courage to 

think out of the box so that students can 

creatively participate in collaborating to find 

new ways to apply chemical concepts into 

interesting game scenarios. Therefore, 

learning through gamification is not just 

receiving information, but also actively 

participating in the creative process that builds 

deeper understanding. 

In addition, according to 

(Sulistyaningsih et al., 2022) the integration of 

gamification elements into chemical 

education serves to bridge the gap between 

theory and application. By contextualizing 

abstract concepts in interactive scenarios, 

students are better prepared to understand the 

relevance and implications of chemical 

principles in the real world either navigating 

virtual laboratories or starting a search to 

uncover scientific mystery ((Wulandari & 

Vebrianto, 2017); (Harefa, 2020)).  

Gamification provides dynamic platforms for 

learning based on experience, encouraging 

deeper conceptual understanding and 

increasing intrinsic motivation and growing 

mindset develops among students. By framing 

learning as a journey full of challenges and 

appreciation, gamification experience instills 

a sense of curiosity and perseverance  

((Dreimane, 2019); (Gulinna & Lee, 2020); 

(Christopoulos & Mystakidis, 2023)). When 

students start the search, solve puzzles, and 

overcome obstacles, they develop resilience in 

facing academic challenges, thus fostering 

positive attitudes towards learning. 

The project-based learning approach is 

able to stimulate students to express their 

ideas into a product related to learning 

material and content ((Farooq et al., 2022); 

(Aldalur & Perez, 2023);(Angelelli et al., 

2023)). The integration of gamification as a 

project is able to optimize the stimulus for 

student creativity, where gamification is able 

to accommodate digital-based ideas, so that 

the scope of projects that can be developed is 

increasingly diverse (Harefa, 2023). These 

gamification-based projects have a broad 

scope that is able to accommodate and 

facilitate students' ideas from various aspects 

that are directly related to learning content and 

other relevant content (Cheng et al., 2023); 

(Fonseca et al., 2023)).  

METHODS  

This research is classroom action 

research which was carried out in September 

– December 2023. The research sample 

consisted of 35 class XI students at Abdi 

Siswa High School, Jakarta. The research was 
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carried out in 3 cycles as in the following 

Figure 1. 

 

Figure 1. Research procedure 

Research data was collected by giving 

students a questionnaire prepared using the 

Linkert scale, which consists of 12 statements 

with 5 options for each statement. Apart from 

the questionnaire method, data was collected 

by conducting random observations and 

interviews with the research sample. Through 

the exploration and elaboration of 

gamification, an analysis of the dimensions of 

creativity, especially inquisitive ability, is 

carried out, which consists of 3 indicators, 

namely wondering and questioning, exploring 

and investigating, and challenging assumption 

(Lucas et al., 2023).  

The research instrument consists of 4 

statements for each indicator which are 

prepared using a Linkert scale approach, 

where each statement is given 5 choice 

options. Observations were carried out 

thoroughly during the learning process. 

Interviews were conducted randomly on 

representative samples. Research data was 

analyzed and interpreted using SPSS 24 for 

Windows and Microsoft Excel. 

RESULT AND DISCUSSION 

The dimension of creativity that is the 

object of research study is students' inquisitive 

ability ((Lucas, 2016); (Harefa et al., 2024)). 

The inquisitive ability analyzed include 

wondering and questioning, exploring and 

investigating, and challenging assumption. 

Data was collected by giving a questionnaire 

to the research sample which was prepared 

using a Linkert scale approach, each indicator 

consisting of 4 statements with each statement 

given 5 choice options. Apart from using 

questionnaires, structured observations and 

random interviews were carried out with 

representative research samples (Situmorang 

et al., 2024). The research was carried out 

using a classroom action research approach 

consisting of 3 cycles. Based on data analysis, 

the average students’ inquisitive ability shown 

in the following Figure. 

 

Figure 2. Students’ inquisitive ability 

Based on Figure 2, the average score 

of students' inquisitive abilities in cycle 1 was 

47.72, in cycle 2 it was 63.42, and in cycle 3 

it was 80.22. Students' inquisitive abilities are 

highest on the wondering and questioning 

indicator of 83.68 in cycle 3. Meanwhile 

students' inquisitive abilities are lowest on the 

challenging assumption indicator of 41.25 in 

cycle 1. Overall, there is an increase of 

students' inquisitive abilities between cycles 

as in Figure 3. 

 

Figure 3. Inquisitive ability increasing 

Based on Figure 3, there was an 

increase in the wondering and questioning 

indicator between cycle 1 and cycle 2 by 
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16.59%, between cycle 2 and cycle 3 by 

25.01%, and between cycle 1 and cycle 3 by 

37.45%. In the exploring and investigating 

indicator, there was an increase between cycle 

1 and cycle 2 by 15.61%, between cycle 2 and 

cycle 3 by 23.52%, and between cycle 1 and 

cycle 3 by 35.46%. In the challenging 

assumption indicator, there was an increase 

between cycle 1 and cycle 2 by 40%, between 

cycle 2 and cycle 3 by 14.22%, and cycle 1 

and cycle 3 by 48.53%. The highest increase 

in inquisitive ability occurred between cycle 1 

and cycle 3 amounting to 48.53% on the 

challenging assumption indicator. Through 

the elaboration of gamification-based 

projects, students can be stimulated to 

improve their inquisitiveness, especially in the 

context of providing assumptions about the 

relevance of the gamification content created 

with the learning material ((Huang & Yeh, 

2017); (Lamrani & Abdelwahed, 2020); 

(Zainuddin et al., 2020); (Purba et al., 2024)).  

CONCLUSION 

Implementing gamification as a 

project in the learning process can increase 

students' creativity, especially inquisitive 

abilities. Based on data analysis, the average 

score of students' inquisitive abilities in 

cycle 1 was 47.72, in cycle 2 it was 63.42, 

and in cycle 3 it was 80.22. Students' 

inquisitive abilities are highest on the 

wondering and questioning indicator of 

83.68 in cycle 3. There was an increase in the 

wondering and questioning indicator 

between cycle 1 and cycle 2 by 16.59%, 

between cycle 2 and cycle 3 by 25.01%, and 

between cycle 1 and cycle 3 by 37.45%. In 

the exploring and investigating indicator, 

there was an increase between cycle 1 and 

cycle 2 by 15.61%, between cycle 2 and 

cycle 3 by 23.52%, and between cycle 1 and 

cycle 3 by 35.46%. In the challenging 

assumption indicator, there was an increase 

between cycle 1 and cycle 2 by 40%, 

between cycle 2 and cycle 3 by 14.22%, and 

cycle 1 and cycle 3 by 48.53%. The highest 

increase in inquisitive ability occurred 

between cycle 1 and cycle 3 amounting to 

48.53% on the challenging assumption 

indicator. Overall, gamification can increase 

students' inquisitive abilities between 9% - 

50%. 

REFERENCE 

Aldalur, I., & Perez, A. (2023). Gamification 

And Discovery Learning: Motivating 

And Involving Students In The 

Learning Process. Heliyon, 9(1). 

https://doi.org/https://doi.org/10.1016

/j.heliyon.2023.e13135 

Angelelli, C. V., de Campos Ribeiro, G. M., 

Severino, M. R., Johnstone, E., 

Borzenkova, G., & da Silva, D. C. O. 

(2023). Developing Critical Thinking 

Skills Through Gamification. 

Thinking Skills and Creativity, 49(4), 

101354. 

https://doi.org/https://0.1016/j.tsc.202

3.101354 

Cheng, Y. P., Lai, C. F., Chen, Y. T., Wang, 

W. S., Huang, Y. M., & Wu, T. T. 

(2023). Enhancing Student’s 

Computational Thinking Skills With 

Student-Generated Questions Strategy 

In A Game-Based Learning Platform. 

Computers & Education, 200(1), 

104794. 

https://doi.org/https://doi.org/10.1016

/j.compedu.2023.104794 

Christopoulos, A., & Mystakidis, S. (2023). 

Gamification in Education. 

Encyclopedia, 3(4), 1223–1243. 

https://doi.org/10.3390/encyclopedia3

040089 

Dreimane, S. (2019). Gamification for 

education: Review of current 

publications. In: Daniela, L. (eds) 

Didactics of Smart Pedagogy. 

Springer, Cham. 

https://doi.org/https://doi.org/10.1007

/978-3-030-01551-0_23 

Farooq, M. S., Hamid, A., Alvi, A., & Omer, 

U. (2022). Blended Learning Models, 

Curricula, and Gamification in Project 

Management Education. IEEE Access, 

10(1), 60341–60361. 

https://doi.org/10.1109/ACCESS.202



Santhya Anaomi Tamansa, Nelius Harefa and Riris Marito Tamba 
Jurnal Inovasi Pembelajaran Kimia (Journal Of Innovation in Chemistry Education) Volume 6, Issue 1, April 2024 

Inquisitive Ability on Chemistry Material Gamification with Project Based Learning Approach 
 

150 
 

2.3180355 

Fonseca, I., Caviedes, M., Chantre, J., & 

Bernate, J. (2023). Gamification and 

Game-Based Learning as Cooperative 

Learning Tools: A Systematic Review. 

International Journal of Emerging 

Technologies in Learning (IJET), 

18(21), 4–23. 

https://doi.org/10.3991/ijet.v18i21.40

035 

Gulinna, A., & Lee, Y. (2020). College 

Students’ Perceptions Of Pleasure In 

Learning–Designing Gameful 

Gamification In Education. 

International Journal on E-Learning, 

19(2), 93–123. 

Harefa, N. (2020). Learning Management 

System Aplikasi E-Learning Untuk 

Pembelajaran Online Dan Blended. 

UKI Press. 

Harefa, N. (2023). Pendekatan Pembelajaran 

Terintegrasi Mini Research (Sumiyati 

(ed.)). UKI Press. 

Harefa, N., Sumiyati, S., & Tamba, R. M. 

(2024). Students’ Creativity 

Dimension In Chemistry E-Module 

Based On Augmented Reality With 

Project Based Learning Approach. 

Jurnal Pendidikan Kimia (JPKIM), 

16(1), 1–6. 

https://doi.org/https://doi.org/10.2411

4/jpkim.v16i1.49649 

Hasanbasri, H., Algusyairi, P., Nurhayuni, N., 

& Mudasir, M. (2023). Sumber Daya 

Teknologi Terhadap Pelaksanaan 

Kurikulum di Era Digital. AL MIKRAJ 

Jurnal Studi Islam Dan Humaniora, 

4(1), 874–888. 

https://doi.org/10.37680/almikraj.v4i1

.4181 

Huang, L. Y., & Yeh, Y. C. (2017). 

Meaningful Gamification for 

Journalism Students to Enhance Their 

Critical Thinking Skills. International 

Journal of Game-Based Learning 

(IJGBL), 7(2), 47–62. 

https://doi.org/https://10.4018/IJGBL.

2017040104 

Isma, A., Fadhilatunisa, D., Juharman, M., 

Azzahra, A. S. P., & Al-Faruq, A. F. 

(2023). Pengaruh Media E-Learning 

Berbasis Gamification Terhadap 

Minat Belajar Mahasiswa. Jurnal 

Media Pendidikan Informatika Dan 

Komputer, 6(2), 9–15. 

https://doi.org/10.26858/jmtik.v6i2.45

762 

Kurniawan, M. A. S., Arap, N. A., Irawan, A., 

Fitriana, A., & Azizah, N. (2023). 

Digitalisasi Pendidikan Berbasis 

Teknologi Abad 21 (AI, AR, VR, Iot, 

Blockchain, Drones, Gamification, 

Machine Learning, Robotics, 3D 

Printing). Jurnal Literasi Digital, 3(3), 

230–241. 

https://doi.org/https://doi.org/10.5406

5/jlld.3.3.2023.374 

Lamrani, R., & Abdelwahed, E. H. (2020). 

Game-Based learning And 

gamification To Improve Skills In 

Early Years Education. Computer 

Science and Information Systems, 

17(1), 339–356. 

https://doi.org/10.2298/CSIS1905110

43L 

Lucas, B. (2016). A Five-Dimensional Model 

Of Creativity And Its Assessment In 

Schools. Applied Measurement In 

Education,. Applied Measurement in 

Education, 29(4), 278–290. 

https://doi.org/http://dx.doi.org/10.10

80/08957347.2016.1209206 

Lucas, B., Spencer, E., Stoll, L., Fisher-

Naylor, D., Richards, N., James, S., & 

Milne, K. (2023). Creative Thinking in 

Schools: A Leadership Playbook. 

Crown House Publishing Ltd. 

Lutfi, A., Aini, N. Q., Amalia, N., Umah, P. 

A., & Rukmana, M. D. (2021). 

Gamifikasi Untuk Pendidikan: 

Pembelajaran Kimia Yang 

Menyenangkan Pada Masa Pandemic 

Covid-19. Jurnal Pendidikan Kimia 

Indonesia, 5(2), 94–101. 

https://doi.org/10.23887/jpk.v5i2.384



Santhya Anaomi Tamansa, Nelius Harefa and Riris Marito Tamba 
Jurnal Inovasi Pembelajaran Kimia (Journal Of Innovation in Chemistry Education) Volume 6, Issue 1, April 2024 

Inquisitive Ability on Chemistry Material Gamification with Project Based Learning Approach 
 

151 
 

86 

Mulyani, A. S., Yudiyanto, M., & Sabirin, A. 

(2023). Model Meaningful Learning 

untuk Meningkatkan Kreativitas Pada 

Pembelajaran Menulis Cerita. Jurnal 

Ilmiah Wahana Pendidikan, 9(19), 

1006–1018. 

https://doi.org/https://doi.org/10.5281

/zenodo.10806809 

Nurhayati, I., Pramono, K. S. E., & Farida, A. 

(2024). Keterampilan 4C (Critical 

Thinking, Creativity, Communication 

and Collaboration) dal0am 

Pembelajaran IPS untuk Menjawab 

Tantangan Abad 21. Jurnal Basicedu, 

8(1), 44–53. 

https://doi.org/https://doi.org/10.3100

4/basicedu.v8i1.6842 

Panggabean, F. T. M., Purba, J., & Sinaga, M. 

(2021). Pengembangan Pembelajaran 

Daring Terintegrasi Media Untuk 

Mengukur HOTS Mahasiswa Pada 

Mata Kuliah Kimia Organik. Jurnal 

Inovasi Pembelajaran Kimia (Journal 

Of Innovation in Chemistry 

Education), 3(1), 11–21. 

https://doi.org/10.24114/jipk.v3i1.242

98 

Panggabean, F. T. M., Silitonga, P. M., 

Sinaga, M., Sutiani, A., & Purba, J. 

(2022). Development of General 

Chemistry Learning Media 

(Thermochemistry) Using Web Based 

Learning Model. International 

Journal of Computer Applications 

Technology and Research, 11(12), 

400–405. 

https://doi.org/10.7753/ijcatr1112.100

1 

Purba, J., Panggabean, F. T. M., Sutiani, A., 

& Gultom, R. (2024). Development of 

PjBL STEM Model to Improve 

Student’s Creative Thinking Ability. 

In Proceedings of the 5th International 

Conference on Innovation in 

Education, Science, and Culture, 

ICIESC 2023, 1–8. 

https://doi.org/10.4108/eai.24-10-

2023.2342336 

Sandong, A. E., Said, F. N., & Magdalena, I. 

(2023). Analisis Kebutuhan 

Instruksional Dan Pengembangan 

Tujuan Instruksional Umum Dalam 

Konteks Peningkatan Efektivitas 

Pembelajaran. Sindoro Cendekia 

Pendidikan, 1(6), 10–20. 

https://doi.org/10.9644/scp.v1i1.332 

Situmorang, H. N., Panggabean, F. T. M., & 

Situmorang, M. (2024). Action 

Research With Projects To Facilitate 

Students To Study Research And 

Prepare Research Proposals During 

The Covid-19 Pandemic. Educational 

Action Research, 32(2), 186–203. 

https://doi.org/https://10.1080/096507

92.2023.2183875 

Sulistyaningsih, S., Rokhimawan, M. A., & 

Rahmawan, S. (2022). Integrasi Game 

Chirality 2 Untuk Meningkatkan 

Minat Belajar Siswa Pada Materi 

Hidrokarbon. Dalton : Jurnal 

Pendidikan Kimia Dan Ilmu Kimia, 

5(2), 75–85. 

https://doi.org/10.31602/dl.v5i2.7673 

Wulandari, N., & Vebrianto, R. (2017). Studi 

Literatur Pembelajaran Kimia 

Berbasis Masalah Ditinjau Dari 

Kemampuan Menggunakan 

Laboratorium Virtual. Seminar 

Nasional Teknologi Informasi 

Komunikasi Dan Industri, 709–715. 

https://ejournal.uin-

suska.ac.id/index.php/SNTIKI/article/

view/3194 

Zainuddin, Z., Shujahat, M., Haruna, H., & 

Chu, S. K. W. (2020). The Role of 

Gamified E-Quizzes on Student 

Learning and Engagement: An 

Interactive Gamification Solution for 

A Formative Assessment System. 

Computers & Education, 145, Article 

103729. 

https://doi.org/https://doi.org/10.1016

/j.compedu.2019.103729 

Zubaidah, S. (2018). Mengenal 4C: Learning 

and Innovation Skills untuk 



Santhya Anaomi Tamansa, Nelius Harefa and Riris Marito Tamba 
Jurnal Inovasi Pembelajaran Kimia (Journal Of Innovation in Chemistry Education) Volume 6, Issue 1, April 2024 

Inquisitive Ability on Chemistry Material Gamification with Project Based Learning Approach 
 

152 
 

Menghadapi Era Revolusi Industri 4.0. 

In 2nd Science Education National 

Conference, 13(2), 1–18. 

 


