PLANT-MODIFIED WATER FILTRATION PROJECT AS
STEM-BASED LEARNING TO ENHANCE SECONDARY
STUDENTS’ SUSTAINABLE CONSCIOUSNESS AND SYSTEM
THINKING ON ENVIRONMENTAL POLLUTION

RESEARCH PAPER

Submitted as Requirement to Obtain Degree of Sarjana Pendidikan in

International Program on Science Education (IPSE) Study Program

Arranged by:
Mariah Syifa Salsabila
1900523

INTERNATIONAL PROGRAM ON SCIENCE EDUCATION
FACULTY OF MATHEMATICS AND SCIENCE EDUCATION
UNIVERSITAS PENDIDIKAN INDONESIA
2023



PLANT-MODIFIED WATER
FILTRATION PROJECT AS STEM-
BASED LEARNING TO ENHANCE

SECONDARY STUDENTS’
SUSTAINABLE CONSCIOUSNESS

AND SYSTEM THINKING ON
ENVIRONMENTAL POLLUTION

Oleh
Mariah Syifa Salsabila

Sebuah skripsi yang diajukan untuk memenuhi salah satu syarat memperoleh gelar
Sarjana Pendidikan pada Fakultas Pendidikan Matematika dan Ilmu Pengetahuan
Alam

© Mariah Syifa Salsabila 2023
Universitas Pendidikan Indonesia
Agustus 2023

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.



APPROVAL SHEET

PLANT-MODIFIED WATER FILTRATION PROJECT AS STEM-
BASED LEARNING TO ENHANCE SECONDARY STUDENTS’
SUSTAINABLE CONSCIOUSNESS AND SYSTEM THINKING ON
ENVIRONMENTAL POLLUTION

By:
Mariah Syifa Salsabila 1900523

Approved and Confirmed by:

Supervisor I

o

Prof. Dr. Yayan Sanjaya, M.Si
NIP. 197112312001121001

Supervisor I1

Elivawati, S.Pd, M.Pd
NIP. 198610112015042001

Perceived by,

Head of Science Education Study Program

g

Prof. Dr. Ida Kaniawati, M.SI.
NIP. 196807031992032001




DECLARATION

I do hereby declare that every aspect was written in this research paper
entitled “Plant-Modified Water Filtration as STEM-Based Learning To Enhance
Sustainable Consciousness And System Thinking On Environmental Pollution”
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 2023

Declarant,

DA2B9AKX539134471 j]g

nAA

Mariah Syifa Salsabila
1900523

SEPULUH RIBU RUPIAH

i



ACKNOWLEDGEMENT

Praise and gratitude the author prays for the presence of Allah SWT.

Because of His grace and blessing, the writer is still given health and opportunities

to completing this research, alhamdulillah. The author realizes that this research can

not be completed without the help and support given by the people around the

author. Therefore, on this occasion the author would like to express her gratitude

to:

Prof. Dr. Yayan Sanjaya, M.Si, as the first supervisor who has guided
me tremendously, given me suggestions, new knowledge, full support
which made me optimistic to complete this research on time. May Allah
SWT turn his support and kindheartedness.

Ms. Eliyawati, M.Pd as the second supervisor, the one who was very
helpful and guided me from the beginning of the research, was the best
motivator, supporter, and reminder in completing this final assignment.
Thank you for all your patience and guidance so far. May Allah SWT
grants her and her family blessing and health.

Ms. Rika Rafikah Agustin, as the academic supervisor, the one who
giving never ending moral support until now. Which is also my best
motivator in determining and making decisions for my future career.

May Allah SWT blessed her and her family happiness and blessed life,

. All IPSE’s caring lectures, laboratory assistants, and administrators

(Ms. Rika, Ms. Eli, Ms. Lilit, Ms. Margi, Sir. Eka, Sir. Ik, Sir. Nanang,
Sir. Latief, Ms. Resik, Ms. Dhea) for the immense knowledge and for
cherishing the author during academic years. May Allah ta’ala turn their
compassion much better.

Mama, Ayah for becoming my number one support system since | was
born. For every du‘a that is always said, may Allah always bless you.
Thank you for always being there in every important moment in my life.
Thank you for the love and affection that Mama and Ayah have always
given to this day. Thank you for always giving me strength, guidance
and motivation. And my beloved siblings, Kakak and Zufar, thank you

for patiently listening to all my stories. Thank you for giving each other

il



10.

strength during this time. Hopefully, we can continue to make Mama
and Ayah proud. I love you, fam.

My 911, Aya, Sasa , Adin, Uti, Nonie, Uya, Jihan, and Jajir as my other
half. For the friendship of more than 10 years. Thank you for
accompanying me from kindergarten until now. Thank you for all the
laughter, motivation, stories, and patience during this time. The author
is beyond grateful that author even wishes to walk along with them until
the last moment of author’s life.

Falisha, Bela, Shofa, Dela and IIma for the support and motivation for
these 4 years. For always being a good listener, for being a place for the
author to pour out all her worries, thank you for being a very reliable
overseas friend.

IPSE 2019 squad for being together in the last 4 years. For ups and
downs. So many unforgettable memories that we’re going through. The
author will be forever grateful to whose always making author
supported, cared, and loved: Falisha, Bela, Shofa, Dela, Nimas, Humay,
Uji, llfa, Atoiy, Rara, Ama, Ami, Andin, Ummi, Dea, Hesti, Haya, Mira,
Rani, Rahma, Aisii, Kunie, Noya, Aqgis, Ilma, Maul, Fahri, Ikky, Abiy.
Can’t wait to see you on top, guys.

Nurjannah Hanum Mahmudah Siagian, My little sister. Thank you for
all your kindness during this last 3 years. May Allah ta'ala grant you
happiness. Thank you for being there in all conditions and situations and
listening to the story. Author’s hard days, and long jorney in finishing
this paper would not be the same without her.

Cendekia Leadership School, Bu Endang, Pak Igbal, Pak Dudi, who has
given me permission to carry out PPL and conduct the research, and
have given me lots of motivation and opportunities and never-ending
guidance so that | can continue to grow in the world of education. As
well as Pak Yusril and Pak Ikhsan who have provided a lot of new
knowledge and guidance while | was carrying out PPL at Cendekia

Leadership School. May Allah SWT bless them with happiness.

v



11.

12.

13.

CLS CREW, especially Bu Vepi, Miss Gege, and Bu Yoky who always
are there and open their arms as wide as possible to lean on. For all the
joy, support, and motivation, thank you so much. Bu Kikit, Bu Sulfi, and
Bu Wilda as my partners this year. Thank you so much for all the
attention while the author completes the paper. Bu Maya and Bu Sastri
for understanding my condition while finishing this research. For all
your support and motivation, may Allah ta’ala grant tem with happiness.
Teh Ica, who helped me with the reference related to my research topic
and always answered all my questions and worries since the beginning,
thank you so much. Teh Tashya, Teh Firdha, Teh Salma, and Kang Ucil
supported and strengthened me while the author finished her thesis.

Last but not least, my beloved Grade 7, who is willing to contribute to
the research project, and Grades 8 and 9 who color the writer's days
during PPL. Thank you for giving me many valuable experiences during
5 months filled with happiness. And also my happy pills grade 3, which
always motivates the author to finish her paper as soon as possible.
Thank you for all the laughter, stories, amusing laughs, and a lot of joy.

I love you to the moon and back my dear.



PLANT-MODIFIED WATER FILTRATION PROJECT AS
STEM-BASED LEARNING TO ENHANCE SECONDARY
STUDENTS’ SUSTAINABLE CONSCIOUSNESS AND SYSTEM
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mariahsyifasalsabila@upi.edu

ABSTRACT

Systems thinking is a key ESD competency since it can help learners understand
the complexity and dynamics of a world problem, and needs to be incorporated
early in the school environment. This research aims to investigate the impact of
sustainable consciousness and system thinking through a simple science project
with Secondary students. This study used quantitative research in the form of a pre-
experimental research with one group pretest-posttest design. The participant in this
study were 20 7th-grade students in one private school in Bandung. The 2
instruments used in this research: questionnaire to measure students’ sustainable
consciousness and a test item to measure students’ system thinking competency.
Data from both instruments were analyzed using SPSS software and Rasch Stacking
and Racking. Based on the Wilcoxon test result, there is no significant difference in
sustainable consciousness after completing the learning activities. However, the
Rasch analysis indicated a 15% improvement. Meanwhile, in system thinking
competency, there is a significant difference after the learning activities based on
the Wilcoxon result analysis, and a 50% improvement based on the Rasch analysis.
It was shown that the use of the project to enhance sustainable consciousness and
system thinking competency plays a critical role. But, the project on plant modified
water filtration is not really affecting the students’ sustainable consciousness.
Because the environment that observed is quite clean and comfortable and students
still do not really close to the context that discusses sustainable development goals.

Keywords: ESD, Sustainable Consciousness, System Thinking Comptency
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PROYEK PENYARINGAN AIR BERMODIFIKASI TUMBUHAN
SEBAGAI PEMBELAJARAN BERBASIS STEM UNTUK
MENINGKATKAN KESADARAN BERKELANJUTAN DAN BERPIKIR
SISTEM SISWA SEKOLAH MENENGAH TERHADAP PENCEMARAN
LINGKUNGAN

Mariah Syifa Salsabila
International Program on Science Education

mariahsyifasalsabila@upi.edu

ABSTRAK

Berpikir sistem adalah kompetensi ESD yang utama karena dapat membantu
peserta didik memahami kompleksitas dan dinamika masalah dunia, dan perlu
diterapkan sejak dini di lingkungan sekolah. Penelitian ini bertujuan untuk
menyelidiki dampak kesadaran berkelanjutan dan pemikiran sistem melalui proyek
sains sederhana dengan siswa Sekolah Menengah. Penelitian ini menggunakan
penelitian kuantitatif dengan bentuk penelitian pre-eksperimental dengan desain
one group pretest-posttest. Peserta dalam penelitian ini adalah 20 siswa kelas 7 di
salah satu sekolah swasta di Bandung. Instrumen yang digunakan dalam penelitian
ini adalah 2 instrumen yaitu angket untuk mengukur kesadaran berkelanjutan siswa
dan soal tes untuk mengukur kompetensi berpikir sistem siswa. Data dari kedua
instrumen dianalisis menggunakan software SPSS dan Rasch Stacking and
Racking. Berdasarkan hasil uji Wilcoxon, tidak terdapat perbedaan signifikan
kesadaran berkelanjutan setelah selesai kegiatan pembelajaran. Namun, analisis
Rasch menunjukkan peningkatan sebesar 15%. Sedangkan pada kompetensi
berpikir sistem terdapat perbedaan yang signifikan setelah dilakukan kegiatan
pembelajaran berdasarkan analisis hasil Wilcoxon dan peningkatan sebesar 55%
berdasarkan analisis Rasch. Hal ini menunjukkan bahwa penggunaan proyek untuk
meningkatkan kesadaran berkelanjutan dan kompetensi berpikir sistem memainkan
peran penting. Namun, proyek penyaringan air yang dimodifikasi oleh tanaman
tidak terlalu mempengaruhi kesadaran berkelanjutan siswa. Pasalnya, lingkungan
yang diamati cukup bersih dan nyaman serta siswa masih belum terlalu dekat
dengan konteks yang membahas tujuan pembangunan berkelanjutan.

Keywords: ESD. kesadaran berkelanjutan, kemampuan berpikir system
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