ABSTRAK

Akmal Fahrurrozi HA P;BL STEM Berbasis ESD Melalui pembuatan
prototipe Tabung Biomassa Untuk meningkatkan
Keterampilan Proses Sains dan Sustainability
consciousness

Penelitian ini dilatarbelakangi oleh rendahnya keterampilan proses sains (KPS) dan
sustainability consciousness (SC) peserta didik dalam pembelajaran sains,
khususnya pada topik energi terbarukan berbasis biomassa. Tujuan utama penelitian
ini adalah untuk melihat peningkatan KPS dan SC melalui model pembelajaran
Project-Based Learning (PjBL) terintegrasi STEM berbasis Education for
Sustainable Development (ESD) dalam pembuatan prototipe tabung biomassa yang
kontekstual dan aplikatif. Penelitian ini menggunakan metode kuantitatif dengan
desain eksperimen semu (quasi experiment) melibatkan dua kelas X Fase E di MAN
2 Tasikmalaya, masing-masing sebagai kelas eksperimen dan kontrol. Data
dikumpulkan melalui observasi keterlaksanaan, tes KPS (pretest—posttest), dan
kuesioner SC. Hasil penelitian menunjukkan bahwa keterlaksanaan pembelajaran
PjBL-STEM berbasis ESD memperoleh skor 98% dalam kategori sangat baik.
Peningkatan KPS peserta didik menunjukkan nilai N-Gain rata-rata 0,68 (kategori
sedang), sedangkan SC memperoleh N-Gain rata-rata 0,62 (kategori sedang). Hasil
uji hipotesis KPS menggunakan uji Wilcoxon Signed-Rank Test pada kelas
eksperimen dan kontrol menghasilkan nilai signifikansi 0,000 (<0,05) yang
menunjukkan adanya perbedaan signifikan antara pretest dan posttest. Uji lanjut
menggunakan Mann—Whitney U Test menghasilkan nilai signifikansi 0,001
(<0,05), menandakan adanya perbedaan peningkatan KPS yang signifikan antara
kelas eksperimen dan control. Selanjutnya, hasil uji hipotesis terhadap variabel
sustainability  consciousness ~menggunakan Independent Samples t-test
menunjukkan bahwa nilai ¢ hitung sebesar 6,114 dengan Sig. (2-tailed) = 0,000 <
0,05 dan ¢ tabel sebesar 2,021 pada taraf signifikansi 5% (df = 40). Karena ¢ hitung
> t tabel, maka Ho ditolak dan H: diterima, yang berarti terdapat perbedaan
signifikan antara SC kelas eksperimen dan kontrol. Dengan demikian, penerapan
model PjBL-STEM berbasis ESD terbukti secara statistik lebih efektif dalam
meningkatkan  sustainability  consciousness peserta didik dibandingkan
pembelajaran saintifik.

Kata Kunci : PJBL STEM, ESD, keterampilan proses sains, sustainability
consciousness, energi terbarukan.
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ABSTRACT

Akmal Fahrurrozi HA P;BL STEM Berbasis ESD Melalui pembuatan
prototipe Tabung Biomassa Untuk meningkatkan
Keterampilan Proses Sains dan Sustainability
consciousness

This study was motivated by the low levels of students’ science process skills (SPS)
and sustainability consciousness (SC) in science learning, particularly on the topic
of renewable energy based on biomass. The main objective of this research was to
examine the improvement of SPS and SC through the implementation of the
Project-Based Learning (PjBL) model integrated with STEM and based on
Education for Sustainable Development (ESD) in the contextual and applicable
creation of a biomass tube prototype. This study employed a quantitative method
with a quasi-experimental design involving two tenth-grade classes (Phase E) at
MAN 2 Tasikmalaya, designated as the experimental and control groups. Data were
collected through lesson implementation observations, SPS tests (pretest—posttest),
and SC questionnaires. The results showed that the implementation of PjBL-STEM
based on ESD achieved a score of 98%, categorized as very good. The improvement
in students’ SPS reached an average N-Gain value of 0.68 (moderate category),
while SC obtained an average N-Gain of 0.62 (moderate category). The hypothesis
testing of SPS using the Wilcoxon Signed-Rank Test for both experimental and
control classes yielded a significance value of 0.000 (<0.05), indicating a significant
difference between the pretest and posttest scores. The follow-up Mann—Whitney
U Test resulted in a significance value of 0.001 (<0.05), showing a significant
difference in SPS improvement between the experimental and control groups.
Furthermore, the hypothesis testing of the sustainability consciousness variable
using the Independent Samples t-test showed a 7-value of 6.114 with Sig. (2-tailed)
=0.000 < 0.05 and a #-table value of 2.021 at the 5% significance level (df = 40).
Since thiung > tube, Ho was rejected and Hi was accepted, indicating a significant
difference in SC between the experimental and control classes. Therefore, it can be
concluded that the implementation of the PJBL-STEM model based on ESD is
statistically proven to be more effective in enhancing students’ sustainability
consciousness compared to scientific learning.

Keywords: STEM Project-Based Learning, Education for Sustainable
Development (ESD), Science Process Skills (SPS), Sustainability Consciousness
(SC), Renewable Energy
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