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PENGEMBANGAN E-MODUL SUHU DAN KALOR DENGAN MODEL 

ARGUMENT-DRIVEN INQUIRY TERINTEGRASI STEM UNTUK 

MENINGKATKAN KETERAMPILAN BERPIKIR KRITIS MURID SMA (Oleh: 

Samaratul Jannah; Pembimbing: Suyidno; Saiyidah Mahtari; 208 halaman) 

 

ABSTRAK 

Keterampilan berpikir kritis merupakan salah satu kompetensi penting abad ke-21 

yang perlu dimiliki murid, namun kemampuan tersebut masih tergolong rendah 

dalam pembelajaran fisika, khususnya pada materi suhu dan kalor. Selain itu, bahan 

ajar yang digunakan belum sepenuhnya mampu memfasilitasi murid untuk 

mengembangkan keterampilan berpikir kritis melalui kegiatan penyelidikan, 

analisis data, dan argumentasi ilmiah selama proses pembelajaran. Penelitian ini 

bertujuan menghasilkan e-modul suhu dan  kalor dengan model Argument-Driven 

Inquiry terintegrasi STEM yang layak berdasarkan aspek validitas, kepraktisan, dan 

efektivitas untuk meningkatkan keterampilan berpikir kritis murid. Penelitian ini 

menggunakan metode Research and Development dengan model ADDIE. Subjek 

penelitian adalah 32 murid SMA Negeri di Banjarmasin. Pengumpulan data 

menggunakan lembar validasi, lembar observasi keterlaksanaan pembelajaran, dan 

tes keterampilan berpikir kritis. Hasil penelitian menunjukkan bahwa validitas e-

modul memperoleh skor rata-rata 3,46 dengan kategori sangat valid dan reliabilitas 

sebesar 0,94 dengan kategori sangat tinggi. Kepraktisan e-modul memperoleh nilai 

rata-rata 94 dengan kategori sangat baik. Efektivitas e-modul berdasarkan hasil tes 

keterampilan berpikir kritis menunjukkan adanya peningkatan dari nilai pretest 

sebesar 17,48 (kategori sangat rendah) ke nilai posttest sebesar 75,45 (kategori 

tinggi) dengan nilai N-gain sebesar 0,70 pada kategori sedang. Diperoleh simpulan 

e-modul suhu dan  kalor dengan model Argument-Driven Inquiry terintegrasi 

STEM adalah layak digunakan untuk meningkatkan keterampilan berpikir kritis 

murid. 

 

Kata kunci : Argument-Driven Inquiry, e-modul, keterampilan berpikir kritis, 

STEM, suhu dan kalor. 
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THE DEVELOPMENT OF AN E-MODULE ON TEMPERATURE AND HEAT 

USING AN ARGUMENT-DRIVEN INQUIRY MODEL INTEGRATED WITH STEM 

TO ENHANCE HIGH SCHOOL STUDENTS’ CRITICAL THINKING SKILLS (By: 

Samaratul Jannah; Supervisors: Suyidno; Saiyidah Mahtari; 208 pages) 

 

ABSTRACT 

Critical thinking skills are one of the key 21st-century competencies that students 

must possess, yet these skills remain relatively underdeveloped in physics 

education, particularly in the topics of temperature and heat. Furthermore, the 

instructional materials currently in use do not fully enable students to develop 

critical thinking skills through inquiry-based activities, data analysis, and scientific 

argumentation during the learning process. This study aims to develop an e-module 

on temperature and heat using the Argument-Driven Inquiry model integrated with 

STEM, which is valid, practical, and effective in enhancing students’ critical 

thinking skills. This study employed a Research and Development (R&D) method 

using the ADDIE model. The research subjects were 32 students from a public high 

school in Banjarmasin. Data were collected using validation sheets, lesson 

observation sheets, and critical thinking skills tests. The results showed that the e-

module’s validity scored an average of 3.46, falling into the “highly valid” 

category, while its reliability was 0.94, falling into the “very high” category. The 

practicality of the e-module received an average score of 94, which falls into the 

“very good” category. The effectiveness of the e-module, based on the results of the 

critical thinking skills test, showed an increase from a pre-test score of 17.48 (very 

low category) to a post-test score of 75.45 (high category), with an N-gain of 0.70 

in the moderate category. It is concluded that the e-module on temperature and 

heat, which uses the Argument-Driven Inquiry model integrated with STEM, is 

suitable for improving students’ critical thinking skills. 

 

Keywords: Argument-Driven Inquiry, e-module, critical thinking skills, STEM, 

temperature and heat.  
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