
 

INVESTIGATING THE EFFECT OF STEM-ESD BASED LEARNING ON 

RENEWABLE ENERGY PROJECT TOWARDS STUDENTS’ SUSTAINABILITY 

ACTION AND CREATIVITY 

 

RESEARCH PAPER 

 

Submitted as Requirement to Obtain Degree of Sarjana Pendidikan in International Program on 

Science Education (IPSE) Study Program 

 

 

 

Arranged by:  

Adinda Zaskia Yasmin Muntaz 

2000097 

 

INTERNATIONAL PROGRAM ON SCIENCE EDUCATION 

FACULTY OF MATHEMATICS AND SCIENCE EDUCATION 

UNIVERSITAS PENDIDIKAN INDONESIA 

2024 

 



INVESTIGATING THE EFFECT OF STEM-ESD 
BASED LEARNING ON RENEWABLE ENERGY 

PROJECT TOWARDS STUDENTS’ 
SUSTAINABILITY ACTION AND CREATIVITY 

 

 

 

 

 

Oleh 

Adinda Zaskia Yasmin Muntaz 

 

 

 

Sebuah skripsi yang diajukan untuk memenuhi salah satu syarat memperoleh gelar Sarjana 

Pendidikan pada Fakultas Pendidikan Matematika dan Ilmu Pengetahuan Alam 

 

 

 

 

 

 

© Adinda Zaskia Yasmin Muntaz 2024 

Universitas Pendidikan Indonesia 

Agustus 2024 

 

 

 

 

 

 

Hak Cipta dilindungi undang-undang. 

Skripsi ini tidak boleh diperbanyak seluruhya atau sebagian,  

dengan dicetak ulang, difoto kopi, atau cara lainnya tanpa ijin dari penulis. 

 

 

 



 

 

i 

 
Adinda Zaskia Yasmin Muntaz, 2024 
INVESTIGATING THE EFFECT OF STEM-ESD BASED LEARNING ON RENEWABLE ENERGY 
PROJECT TOWARDS STUDENTS’ SUSTAINABILITY ACTION AND CREATIVITY 
Universitas Pendidikan Indonesia | repository.upi.edu | perpustakaan.upi.edu 

APPROVAL SHEET  

 

INVESTIGATING THE EFFECT OF STEM-ESD BASED LEARNING ON 

RENEWABLE ENERGY PROJECT TOWARDS STUDENTS’ 

SUSTAINABILITY ACTION AND CREATIVITY 

 

By: 

Adinda Zaskia Yasmin Muntaz  

2000097 

 

Approved and Confirmed by: 

Supervisor I 

 

Prof. Dr. Phil. H. Ari Widodo, M.Ed. 

NIP. 196705271992031001 

 

Supervisor II 

 

Eliyawati, S.Pd, M.Pd 

NIP. 198610112015042001 

 

Perceived by, 

Head of Science Education Study Program 

     

Prof. Dr. Ida Kaniawati, M.Si 



 

 

ii 

 
Adinda Zaskia Yasmin Muntaz, 2024 
INVESTIGATING THE EFFECT OF STEM-ESD BASED LEARNING ON RENEWABLE ENERGY 
PROJECT TOWARDS STUDENTS’ SUSTAINABILITY ACTION AND CREATIVITY 
Universitas Pendidikan Indonesia | repository.upi.edu | perpustakaan.upi.edu 

NIP. 196807031992032001 

 

 

 

DECLARATION 

 

I do hereby declare that every aspect was written in this research paper entitled 

“Investigating The Effect of STEM-ESD Based Learning on Renewable Energy 

Project Towards Students’ Sustainability Action And Creativity” genuinely results 

from my original idea, efforts, and works. The theories, finding of experts, opinions, 

and others contained in this paper have been quoted or referenced based on 

scientific code from UPI and following scientific ethics that applies in scholars’ 

society. This declaration is created truthfully and consciously. When an 

infringement towards scientific ethics subsequently is found or if there is a claim of 

any others towards the authentically of this research paper, hence I am willing to be 

responsible and accept academic sanctions correspond to the rules. 

 

Bandung, August 2024 

Declarant, 

 

 

 

 

Adinda Zaskia Yasmin Muntaz 

2000097 

 



 

 

iii 

 
Adinda Zaskia Yasmin Muntaz, 2024 
INVESTIGATING THE EFFECT OF STEM-ESD BASED LEARNING ON RENEWABLE ENERGY 
PROJECT TOWARDS STUDENTS’ SUSTAINABILITY ACTION AND CREATIVITY 
Universitas Pendidikan Indonesia | repository.upi.edu | perpustakaan.upi.edu 

 

 

 

 

ACKNOWLEDGMENT 

Praise and gratitude be to Allah SWT. Who has provided the author with security, 

overall health, and pleasure so that the author can complete this research. The author 

acknowledges that without the cooperation of various parties, this research would 

not proceed or complete successfully. Therefore on this opportunity the author 

would like to thank the following people: 

1. Abi, almh. Umi, and Bunda as the parents who always provide love, affection, 

and support in any situations since the author was born until later. Thank you 

for every prayers intended for the author. Thank you for always being there to 

accompany and being author’s backrest when the tough times. Thank you for 

all guidance and motivations. 

2. Prof. Dr. Phil. Ari Widodo, M.Ed., as the first supervisor, who has taken the 

time in the middle of his busy schedule to guide the author in this research 

work. Thank you for provided the author with essential guidance, suggestions, 

new understanding, and perspective, allowing the author to finish this research 

on on time. May Allah SWT turn his generosity. 

3. Ms. Eliyawati, M.Pd as the second supervisor, who has devoted her thoughts, 

time, and energy to guide the author in completing this research. Thank you for 

all the motivation and reassurance that has been given to the author so that the 

author can continue to be enthusiastic in working on this research. May Allah 

bestow His favors and compassion upon her and her family. 

4. Dr. Eka Cahya Prima, M.T., as an academic advisor who has provided author 

guidance and advice for every academic step that author takes. Thank you for 

the valuable learning that is always given. May allah reward all his kindness. 

5. All IPSE lecturers, laboratory assistants, academic staff who have been very 

caring and provided the best effort during the author's study for approximately 



 

 

iv 

 
Adinda Zaskia Yasmin Muntaz, 2024 
INVESTIGATING THE EFFECT OF STEM-ESD BASED LEARNING ON RENEWABLE ENERGY 
PROJECT TOWARDS STUDENTS’ SUSTAINABILITY ACTION AND CREATIVITY 
Universitas Pendidikan Indonesia | repository.upi.edu | perpustakaan.upi.edu 

4 years. May Allah always bestow sustenance, favors, and abundant rewards 

for the lecturers and their families. 

6. My siblings M. Hazby Ambiar, my grandma, my aunty, and all of my cousins 

(Mba Durra, Mba Dilla, and Mas Fadhil) for always cheer and help the author 

especially in the time of taken the data.  

7. My best of the best IPSE friends, Denissa, Muji, Alna, Syifa, and Yusika who 

have been an encouragement, comfort place, and reminder for author in the 

middle to the end of this university years. Thank you for being a non biological 

family who is always there and cheering each other.  

8. My human diary, Nurul, Fajri, Fadil, Rifqi, and Najwa who have patiently 

listen and respond to all my stories, complaints, even sadness. Thank you also 

for always encourage, give input, or just entertain author in every difficult time 

since high school until the time of preparing this research. 

9. My supervisor mates, Rahma, Reihan, and Nadira who always checking up, 

give strength, motivation, reassurances, share advice to each other. Thank you 

for always inviting me to move forward together in working on this research 

so that we can get to this point.  

10. Citra Nur Amalina, my non biological little sister from chemistry department 

for always be my jogging, dinner, and parterre buddies. Thank you for always 

be available when I take you for a walk to relieve fatigue. May your last year 

at this university always be given smoothness until the graduation. 

11. All of the IPSE 2020 fellas who have been workmates, discussion buddies, 

playmates, and learning buddies during these 4 years. May Allah always give 

us the best destiny wherever we are. May you all always be surrounded by 

happiness. 

12. SMPIT Rahmatan Lil Alamin Bogor, especially Bu Diyah Isnuarti and all the 

students of grade 8 who had for allowing me to conduct this research. Thank 

you for your help, guidance, experience and participation in this research. 

Without your help, this research would not have been works. 

 

  



 

 

v 

 
Adinda Zaskia Yasmin Muntaz, 2024 
INVESTIGATING THE EFFECT OF STEM-ESD BASED LEARNING ON RENEWABLE ENERGY 
PROJECT TOWARDS STUDENTS’ SUSTAINABILITY ACTION AND CREATIVITY 
Universitas Pendidikan Indonesia | repository.upi.edu | perpustakaan.upi.edu 

INVESTIGATING THE EFFECT OF STEM-ESD BASED LEARNING ON 

RENEWABLE ENERGY PROJECT TOWARDS STUDENTS’ 

SUSTAINABILITY ACTION AND CREATIVITY 

 

Adinda Zaskia Yasmin Muntaz 

International Program on Science Education 

adindazaskia@upi.edu  

 

ABSTRACT 

Sustainability action and creativity are the core abilities that must be mastered to solve 

energy problems in order to achieve SDGs point 7 "Clean and Affordable Energy". STEM-

ESD based learning comes as an alternative learning model to facilitate these two 
competencies. This research aims to investigate the effect of STEM-ESD based learning 

on renewable energy towards students’ sustainability action and creativity. This study 

utilized quantitative research in the form of quasi-experimental research with pretest-
posttest non-equivalent control group design. The sample for this study was sixty 8th-grade 

students in one of private school in Bogor. The instruments used in this research are ECQ-

Questionnaire to assessed students’ sustainability action and CPAM Rubric to evaluate 

students’ creativity. Students’ sustainability action data analyzed through independent 
sample t-test using SPSS software. Descriptive statistic were used to analyze the result of 

students’ creativity that assessed only for an experimental class. Based on independent 

sample t-test result, there is significant difference in post-test result of student in 
experimental and control class for sustainability action. Additional descriptive statistic 

result shows experimental exhibited more positive trends in all sustainability action 

indicators. Meanwhile, creativity result of experimental class’s students showed a score of 

54 for novelty criteria, 84 for resolution criteria, and 75 for elaboration and synthesis 
criteria. These results are lower than the results in previous studies except for the resolution 

criterion. This indicates that STEM-ESD based learning has a positive effect on students' 

sustainability action, and a moderate effect on creativity with some adjustments to its 
application. 

 

Keywords: Renewable Energy Project, STEM-ESD Based Learning, Students’ Creativity, 

Students’ Sustainability Action. 
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ABSTRAK 

Aksi keberlanjutan dan kreativitas merupakan kemampuan inti yang harus dikuasai untuk 

menyelesaikan permasalahan energi dalam rangka mencapai SDGs poin 7 "Energi Bersih 

dan Terjangkau". Pembelajaran berbasis STEM-ESD hadir sebagai salah satu alternatif 
model pembelajaran untuk memfasilitasi kedua kompetensi tersebut. Penelitian ini 

bertujuan untuk menyelidiki pengaruh pembelajaran berbasis STEM-ESD pada proyek 

energi terbarukan terhadap aksi keberlanjutan dan kreativitas siswa. Penelitian ini 

menggunakan jenis penelitian kuantitatif dalam bentuk penelitian kuasi eksperimen dengan 
desain pretest-posttest non-equivalent control group. Sampel penelitian ini adalah 60 siswa 

kelas 8 di salah satu sekolah swasta di Bogor. Instrumen yang digunakan dalam penelitian 

ini adalah ECQ-Questionnaire untuk menilai aksi keberlanjutan siswa dan CPAM Rubric 
untuk mengevaluasi kreativitas siswa. Data aksi keberlanjutan siswa dianalisis melalui uji-

t sampel independen menggunakan perangkat lunak SPSS. Statistik deskriptif digunakan 

untuk menganalisis hasil kreativitas siswa yang dinilai hanya untuk kelas eksperimen. 

Berdasarkan hasil independent sample t-test, terdapat perbedaan yang signifikan antara 
post-test siswa kelas eksperimen dan kelas kontrol untuk hasil aksi keberlanjutan. Hasil 

statistik deskriptif tambahan menunjukkan bahwa tren yang lebih positif terlihat di kelas 

eksperimen untuk semua indikator aksi keberlanjutan. Sementara itu, hasil kreativitas siswa 
kelas eksperimen menunjukkan skor 54 untuk kriteria kebaruan, 84 untuk kriteria resolusi, 

dan 75 untuk kriteria elaborasi dan sintesis. Hasil ini lebih rendah dari hasil penelitian 

sebelumnya kecuali untuk kriteria resolusi. Hal ini mengindikasikan bahwa pembelajaran 
berbasis STEM-ESD berpengaruh positif terhadap aksi keberlanjutan siswa, dan cukup 

berpengaruh terhadap kreativitas dengan beberapa penyesuaian pada penerapannya. 

 

Kata Kunci: Aksi Keberlanjutan Siswa, Kreativitas Siswa, Pembelajaran Berbasis STEM-

ESD, Proyek Energi Terbarukan. 
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