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PENGEMBANGAN E-MODUL STOIKIOMETRI BERBASIS 

TPACK DENGAN MODEL PBL UNTUK MENINGKATKAN 

KEMAMPUAN BERPIKIR KRITIS PESERTA DIDIK SMA NEGERI 

5 BANJARMASIN (Oleh: Dewi Mariyam; Pembimbing: Iriani Bakti; 

2026; 185) 

ABSTRAK 

 

Penelitian ini merupakan penelitian dan pengembangan (Research and 

Development/R&D) yang bertujuan untuk menghasilkan e-modul stoikiometri 

berbasis TPACK dengan model Problem Based Learning (PBL) yang valid, praktis, 

dan efektif dalam meningkatkan kemampuan berpikir kritis peserta didik. Model 

pengembangan yang digunakan adalah ADDIE meliputi tahap analyze, design, 

development, implementation, dan evaluation. Subjek penelitian terdiri atas 5 

validator, 5 peserta didik pada uji coba perorangan, 10 peserta didik pada uji coba 

kelompok kecil, dan 36 peserta didik pada uji coba terbatas di kelas X SMA Negeri 

5 Banjarmasin. Teknik pengumpulan data menggunakan lembar validasi, kuesioner, 

lembar observasi, dan tes kemampuan berpikir kritis berupa pretest dan posttest. 

Teknik analisis data dilakukan secara deskriptif untuk menilai validitas, 

kepraktisan, dan keefektifan e-modul. Validitas dianalisis menggunakan Aiken V, 

kepraktisan dihitung menggunakan persentase, dan keefektifan dianalisis 

menggunakan nilai N-gain untuk mengetahui peningkatan kemampuan berpikir 

kritis peserta didik. Hasil penelitian menunjukkan bahwa e-modul yang 

dikembangkan tergolong sangat valid dengan skor Aiken V sebesar 0,95, sangat 

praktis dengan rata-rata persentase sebesar 97,43%, serta efektif dengan nilai N-

gain sebesar 0,80 dalam kategori tinggi. Berdasarkan hasil tersebut, dapat 

disimpulkan bahwa e-modul stoikiometri berbasis TPACK dengan model PBL yang 

dikembangkan layak digunakan sebagai media pembelajaran kimia untuk 

meningkatkan kemampuan berpikir kritis peserta didik.  

 

Kata Kunci: Berpikir Kritis, E-modul, PBL, Stoikometri, TPACK 
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DEVELOPMENT OF TPACK-BASED STOICHIOMETRIC E-

MODULE WITH PBL MODEL TO IMPROVE CRITICAL 

THINKING SKILLS OF STUDENTS OF SMA NEGERI 5 

BANJARMASIN (By: Dewi Mariyam; Supervisor: Iriani Bakti; 2026; 

185) 

ABSTRACT 

This study is a Research and Development (R&D) study aimed at producing 

TPACK based stoichiometry e-module integrated with the Problem Based Learning 

(PBL) model that is valid, practical, and effective in improving students’ critical 

thinking skills. The development model used was ADDIE, which consists of the 

analyze, design, development, implementation, and evaluation stages. The research 

subjects included 5 validators, 5 students in the individual trial, 10 students in the 

small group trial, and 36 students in the limited trial in class X of SMA Negeri 5 

Banjarmasin. Data collection techniques included validation sheets, questionnaires, 

observation sheets, and critical thinking skills tests in the form of pretest and 

posttest. Data analysis was conducted descriptively to assess the validity, 

practicality, and effectiveness of the e-module. Validity was analyzed using Aiken’s 

V, practicality was measured using percentage scores, and effectiveness was 

analyzed using the N-gain value to determine the improvement in students’ critical 

thinking skills. The results showed that the developed e-module was highly valid 

with an Aiken’s V score of 0.95, very practical with an average percentage of 

97.43%, and effective with an N-gain value of 0.80 in the high category. Based on 

these results, it can be concluded that the developed TPACK-based stoichiometry 

e-module with the PBL model is feasible to be used as a learning medium to 

improve students’ critical thinking skills. 

Keywords: Critical Thinking Skills, E-module, PBL, Stoichiometry, TPACK,  
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