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EFEKTIVITAS MODEL PJBL-STEM BERBANTUAN CHATGPT PADA
PEMBELAJARAN IKATAN KIMIA MELALUI PEMANFAATAN SEKAM
PADI UNTUK MENINGKATKAN LITERASI SAINS

ABSTRAK
Penelitian ini bertujuan mengetahui efektivitas model Project-Based Learning

terintegrasi STEM (PjBL-STEM) berbantuan ChatGPT dalam meningkatkan
literasi sains siswa pada materi ikatan kimia, dibandingkan dengan PjBL-STEM
tanpa bantuan ChatGPT. Metode penelitian yang digunakan adalah kuasi
eksperimen dengan desain non-equivalent control group. Subjek penelitian adalah
34 siswa kelas XI-B (kelas eksperimen) dan 35 siswa kelas XI-D (kelas kontrol) di
SMAN 1 Mandastana Tahun Ajaran 2025/2026. Data dikumpulkan melalui tes
literasi sains (pretest-posttest), angket respons siswa, dan lembar observasi, lalu
dianalisis menggunakan N-gain dan uji Mann-Whitney U. Hasil penelitian
menunjukkan model PjBL-STEM berbantuan ChatGPT efektif meningkatkan
literasi sains siswa dengan kategori sedang. Keterlaksanaan pembelajaran
berkategori baik hingga sangat baik (84,55%-96,71%), dan respons siswa positif.
Uji Mann-Whitney U menunjukkan perbedaan signifikan antara kedua kelas (p <
0,001), dengan rata-rata kelas eksperimen lebih tinggi. Siswa kelas eksperimen juga
menunjukkan keterlibatan lebih aktif selama pembelajaran. Dengan demikian,
PjBL-STEM berbantuan ChatGPT melalui proyek pemanfaatan sekam padi terbukti

lebih efektif meningkatkan literasi sains siswa pada materi ikatan kimia.

Kata kunci: Arang Sekam Padi, ChatGPT, Efektivitas, Ikatan Kimia, Literasi
Sains, PjBL-STEM



THE EFFECTIVENESS OF THE CHATGPT-ASSISTED PjBL-STEM MODEL
IN CHEMICAL BONDING LEARNING THROUGH RICE HUSK
UTILIZATION TO IMPROVE SCIENTIFIC LITERACY

ABSTRACT

This study aimed to determine the effectiveness of the ChatGPT-assisted STEM-
integrated Project-Based Learning (PjBL-STEM) model in improving students'
scientific literacy on chemical bonding, compared to PjBL-STEM without
ChatGPT assistance. A quasi-experimental method with a non-equivalent control
group design was used. The subjects were 34 students of class XI-B (experimental
group) and 35 students of class XI-D (control group) at SMAN 1 Mandastana in the
2025/2026 academic year. Data were collected through scientific literacy tests
(pretest-posttest), student response questionnaires, and observation sheets, then
analyzed using N-gain scores and the Mann-Whitney U test. Results showed that
the ChatGPT-assisted PjBL-STEM model effectively improved students' scientific
literacy at a moderate level. Learning implementation was categorized as good to
very good (84.55%-96.71%), and student responses were positive. The Mann-
Whitney U test revealed a significant difference between groups (p < 0.001), with
the experimental group scoring higher. Students in the experimental group also
showed more active engagement during learning. Thus, ChatGPT -assisted PjBL-
STEM through a rice husk utilization project proved more effective in improving
students' scientific literacy on chemical bonding.

Keywords: Activated Carbon, ChatGPT, Chemical Bonding, Effectiveness, PjBL-
STEM, Scientific Literacy
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