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PENGEMBANGAN MODUL TERMODINAMIKA BERBASIS PROBLEM 

BASED LEARNING UNTUK MELATIHKAN KETERAMPILAN PROSES 

SAINS PESERTA DIDIK (Oleh: Rezky Alif Norfajar; Pembimbing: Zainuddin, 

Qamariah; 2025) 

 

ABSTRAK 

 

Keterampilan proses sains (KPS) merupakan aspek penting dalam pembelajaran 

fisika karena berperan dalam membentuk cara berpikir logis dan sikap ilmiah 

peserta didik. Namun, keterbatasan sarana praktikum dan pembelajaran yang masih 

bersifat teoritis menyebabkan rendahnya keterlibatan peserta didik dalam aktivitas 

ilmiah secara langsung. Penelitian ini bertujuan untuk mengembangkan modul 

Termodinamika berbasis Problem Based Learning (PBL) yang dirancang untuk 

melatihkan keterampilan proses sains peserta didik, serta menguji kelayakannya 

ditinjau dari aspek validitas, kepraktisan, dan efektivitas. Penelitian ini merupakan 

jenis Research and Development (R&D) dengan menggunakan model 

pengembangan ADDIE. Instrumen yang digunakan meliputi instrumen tes berupa 

soal KPS dan instrumen non-tes berupa lembar validasi serta lembar observasi 

keterlaksanaan pembelajaran. Uji coba dilakukan pada 34 peserta didik kelas XI-1 

SMAN 1 Alalak. Data dianalisis dengan meninjau rata-rata nilai validitas, 

keterlaksanaan langkah-langkah pembelajaran pada modul ajar, dan hasil tes 

keterampilan proses sains. Hasil penelitian menunjukkan bahwa modul memiliki 

tingkat validitas sebesar 87,54% (kategori sangat valid), kepraktisan sebesar 

83,66% (kategori sangat praktis), serta mampu melatihkan keterampilan proses 

sains peserta didik dari 31,70% (kategori kurang) menjadi 87,91% (kategori sangat 

baik). Dengan demikian, modul Termodinamika berbasis Problem Based Learning 

ini dinyatakan layak dan efektif digunakan untuk melatihkan keterampilan proses 

sains dalam pembelajaran fisika. 

 

Kata kunci: Termodinamika, problem based learning, modul, praktikum sederhana, 

alat peraga, keterampilan proses sains. 
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DEVELOPMENT OF A THERMODYNAMICS MODULE BASED ON 

PROBLEM-BASED LEARNING TO FOSTER STUDENTS’ SCIENCE 

PROCESS SKILLS (By: Rezky Alif Norfajar; Supervisor: Zainuddin, Qamariah; 

2025) 

 

 

ABSTRACT 

 

Physics plays an important role in shaping students' logical thinking and scientific 

attitudes. However, limited practical facilities and learning that remains theoretical 

have resulted in low student engagement in direct scientific activities. This study 

aims to develop a thermodynamics module based on Problem Based Learning 

(PBL) designed to train students' science process skills, as well as to examine its 

feasibility in terms of validity, practicality, and effectiveness. This research is a type 

of Research and Development (R&D) using the ADDIE development model. The 

instruments used include test instruments in the form of science process skills 

questions and non-test instruments in the form of validation sheets and observation 

sheets for the implementation of learning. The trial was conducted on 34 students 

of class XI-1 at SMAN 1 Alalak. Data were analyzed by reviewing the average 

validity scores, the implementation of the learning steps in the module, and the 

results of the science process skills test. The results showed that the module had a 

validity score of 87.54% (very valid category), a practicality score of 83.66% (very 

practical category), and successfully trained students' science process skills from 

31.70% (low category) to 87.91% (very good category). Therefore, the 

thermodynamics module based on Problem Based Learning is considered feasible 

and effective for training science process skills in physics learning. 

 

Keywords: Thermodynamics, problem based learning, module, simple experiments, 

instructional aids, science process skills.  
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