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PENGEMBANGAN E-MODUL SIFAT KOLIGATIF LARUTAN DENGAN
PENDEKATAN TECHNOLOGICAL, PEDAGOGICAL, AND CONTENT
KNOWLEDGE MENGGUNAKAN MODEL PROBLEM BASED LEARNING
UNTUK MENINGKATKAN KEMAMPUAN BERPIKIR KRITIS MURID
KELAS XII (Oleh Mizratul Audah; Pembimbing: Drs. Iriani Bakti, M.Si; 2026;
206 halaman)

ABSTRAK

Kemampuan berpikir kritis murid pada materi sifat koligatif larutan rendah karena
masih didominasi pembelajaran berpusat pada guru dan penggunaan bahan ajar
cetak yang kurang interaktif, serta kurangnya penyajian masalah kontekstual yang
dapat melatih kemampuan analisis dan pemecahan masalah. Penelitian ini bertujuan
mengembangkan e-modul berbasis Problem Based Learning (PBL) dengan
pendekatan Technological, Pedagogical, and Content Knowledge (TPACK) untuk
meningkatkan kemampuan berpikir kritis murid. Penelitian ini merupakan
penelitian dan pengembangan menggunakan model ADDIE. Data dikumpulkan
melalui lembar validasi, angket kepraktisan, observasi, serta tes pre-test dan post-
test. Hasil penelitian menunjukkan bahwa e-modul yang dikembangkan memiliki
tingkat validitas sebesar 97,41% (sangat valid), kepraktisan sebesar 91,76%
(sangat praktis), serta efektif meningkatkan kemampuan berpikir kritis dengan nilai
N-Gain sebesar 81,86% (kategori tinggi). Dengan demikian, e-modul berbasis
PBL terintegrasi TPACK layak digunakan sebagai bahan ajar inovatif dalam
pembelajaran kimia.

Kata kunci: e-modul, TPACK, Problem Based Learning, berpikir kritis, sifat
koligatif larutan
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DEVELOPMENT OF AN E-MODULE ON COLLIGATIVE PROPERTIES OF
SOLUTIONS USING THE TECHNOLOGICAL, PEDAGOGICAL, AND
CONTENT KNOWLEDGE APPROACH WITH A PROBLEM-BASED
LEARNING MODEL TO IMPROVE TWELFTH-GRADE STUDENTS’
CRITICAL THINKING SKILLS (By Mizratul Audah; Supervisor: Drs. Iriani
Bakti, M.Si.; 2026; 206 pages)

ABSTRACT

Students' critical thinking skills in the topic of colligative properties of solutions are
low because learning is still dominated by teacher-centered approaches and the use
of less interactive printed teaching materials, as well as a lack of contextual problem
presentation that can train analytical and problem-solving skills. This study aimed
to develop an e-module based on Problem Based Learning (PBL) with a
Technological, Pedagogical, and Content Knowledge (TPACK) approach to
improve students’ critical thinking skills. This research employed a research and
development (R&D) method using the ADDIE model. Data were collected through
validation sheets, practicality questionnaires, observations, and pre-test and post-
test instruments. The results showed that the developed e-module had a validity
level of 97.41% (very valid), a practicality level of 91.76% (very practical), and
was effective in improving students’ critical thinking skills with an N-Gain score
of 81.86% (high category). Therefore, the PBL-based e-module integrated with
TPACK is feasible to be used as an innovative teaching material in chemistry
learning.

Keywords: e-module, TPACK, Problem Based Learning, critical thinking skills,
colligative properties of solutions
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