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ABSTRAK  

Reicha Nisa Fadilah: Penerapan Model Problem Based Learning Berbantuan 

E-Modul Berbasis STEM untuk Meningkatkan Literasi Saintifik pada Materi 

Perubahan dan Pelestarian Lingkungan Kelas X 

Rendahnya kemampuan literasi saintifik siswa dalam memahami konsep biologi 

serta mengaitkannya dengan fenomena lingkungan menjadi salah satu 

permasalahan dalam pembelajaran biologi di sekolah. Kondisi tersebut 

menunjukkan bahwa proses pembelajaran masih cenderung berfokus pada 

penguasaan konsep tanpa melatih kemampuan berpikir ilmiah secara optimal. Oleh 

karena itu, diperlukan model pembelajaran inovatif yang mampu meningkatkan 

keterlibatan siswa dalam pembelajaran, salah satunya melalui penerapan model 

Problem Based Learning (PBL) berbantuan e-modul berbasis STEM (Science, 

Technology, Engineering, and Mathematics). Penelitian ini bertujuan untuk 

menganalisis penerapan model Problem Based Learning berbantuan e-modul 

berbasis STEM, mengetahui perbedaan peningkatan literasi saintifik antara siswa 

yang menggunakan model tersebut dengan siswa yang tidak menggunakan model 

tersebut, serta mengetahui respon siswa terhadap pembelajaran yang diterapkan. 

Penelitian ini menggunakan metode quasi experiment dengan desain nonequivalent 

control group design. Subjek penelitian adalah siswa kelas X di MAN 2 Kota 

Cirebon yang terdiri dari kelas eksperimen dan kelas kontrol. Teknik pengumpulan 

data dilakukan melalui observasi aktivitas siswa, tes literasi saintifik berupa pretest 

dan posttest, serta angket respon siswa. Hasil penelitian menunjukkan bahwa 

aktivitas siswa pada kelas eksperimen mengalami peningkatan selama proses 

pembelajaran berlangsung. Nilai N-gain pada kelas eksperimen sebesar 0,43 

dengan kategori sedang, sedangkan pada kelas kontrol sebesar 0,29 dengan kategori 

rendah. Hasil uji Mann–Whitney menunjukkan nilai signifikansi 0,01 < 0,05, 

sehingga terdapat perbedaan peningkatan literasi saintifik yang signifikan antara 

kedua kelas. Selain itu, respon siswa terhadap pembelajaran berada pada kategori 

sangat baik. 

Dengan demikian, penerapan model Problem Based Learning berbantuan e-modul 

berbasis STEM efektif dalam meningkatkan literasi saintifik siswa pada materi 

perubahan dan pelestarian lingkungan. 

Kata kunci: Problem Based Learning, E-Modul STEM, Literasi Saintifik, 

Perubahan dan Pelestarian Lingkungan. 
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ABSTRAK 

Reicha Nisa Fadilah: The Implementation of Problem Based Learning Assisted 

by STEM-Based E-Modules to Improve Scientific Literacy on Environmental 

Change and Conservation Material in Grade X 

The low level of students' scientific literacy in understanding biological concepts 

and relating them to environmental phenomena remains a significant issue in 

biology learning. This condition indicates that the learning process still tends to 

focus on conceptual understanding without optimally developing students' scientific 

thinking skills. Therefore, an innovative learning model is needed to increase 

students' engagement in the learning process. One of the approaches that can be 

applied is Problem Based Learning (PBL) assisted by STEM-based e-modules 

(Science, Technology, Engineering, and Mathematics). This study aims to analyze 

the implementation of the Problem Based Learning model assisted by STEM-based 

e-modules, to determine the differences in the improvement of students' scientific 

literacy between the experimental and control classes, and to identify students' 

responses to the implemented learning model. 

This research used a quasi-experimental method with a nonequivalent control 

group design. The subjects of this study were tenth-grade students of MAN 2 

Cirebon City consisting of an experimental class and a control class. Data were 

collected through observation of student learning activities, scientific literacy tests 

(pretest and posttest), and student response questionnaires. The results showed that 

student activities in the experimental class increased during the learning process. 

The N-gain score of the experimental class was 0.43 (moderate category), while the 

control class obtained 0.29 (low category). The Mann–Whitney test showed a 

significance value of 0.01 < 0.05, indicating a significant difference in the 

improvement of scientific literacy between the two classes. In addition, students’ 

responses to the learning process were categorized as very positive. 

Thus, the implementation of Problem Based Learning assisted by STEM-based e-

modules is effective in improving students' scientific literacy on environmental 

change and conservation material. 

Keywords: Problem Based Learning, STEM-Based E-Module, Scientific Literacy, 

Environmental Change and Conservation. 
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