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PENGEMBANGAN E-MODUL LARUTAN PENYANGGA BERBASIS 

REPRESENTASI TETRAHEDRAL DENGAN PENDEKATAN PROBLEM 

BASED LEARNING UNTUK MENINGKATKAN PEMAHAMAN KONSEP 

PESERTA DIDIK (Oleh: Dhea Suntia; Pembimbing: Parham Saadi; 2024; 205 

Halaman) 

ABSTRAK 

 

Rendahnya pemahaman konsep peserta didik menuntut perlunya pengembangan 

bahan ajar yang dapat meningkatkan pemahaman konsep peserta didik, dengan 

menggunakan representasi tetrahedral yang meliputi level berpikir makroskopis, 

mikroskopis, simbolis, dan elemen manusia ke dalam pembelajaran kimia dapat 

menjadi alternatif solusi. Penelitian ini bertujuan untuk mengembangkan bahan ajar 

berupa e-modul larutan penyangga berbasis representasi tetrahedral dengan 

pendekatan problem based learning yang valid, praktis, dan efektif untuk 

meningkatkan pemahaman konsep peserta didik. Metode penelitian yang 

digunakan adalah Research and Development (R&D) dengan model pengembangan 

ADDIE (Analyze, Design, Development, Implementation, Evaluation). Subjek uji 

coba penelitian ini adalah peserta didik kelas XI 2 SMA Negeri 1 Alalak. 

Pengumpulan data menggunakan instrumen tes dan non tes berupa angket dan 

lembar observasi. Teknik analisis data menggunakan teknik analisis data deskriptif 

yaitu dengan mendeskripsikan kevalidan, kepraktisan, dan keefektifan e-modul. 

Hasil penelitian menunjukkan bahwa e-modul dikembangkan sangat valid dengan 

persentase validitas 96,10%, sangat praktis dari hasil 7 komponen kepraktisan 

dengan persentase rata-rata kepraktisan sebesar 87%, dan efektif meningkatkan 

pemahaman konsep peserta didik dengan skor N-gain sebesar 0,90 dalam kategori 

tinggi. Hasil analisis menunjukkan e-modul larutan penyangga berbasis 

representasi tetrahedral dengan pendekatan problem based learning yang 

dikembangkan valid, praktis, dan efektif sehingga layak digunakan sebagai bahan 

ajar untuk meningkatkan pemahaman konsep peserta didik.  

 

Kata kunci: E-modul, representasi tetrahedral, problem based learning, pemahaman 

konsep. 
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DEVELOPMENT OF E-MODULES FOR BUFFER SOLUTION BASED ON 

TETRAHEDRAL REPRESENTATION WITH A PROBLEM-BASED 

LEARNING APPROACH TO IMPROVE STUDENTS' CONCEPT 

UNDERSTANDING (By: Dhea Suntia; Advisor: Parham Saadi; 2024; 205 Pages) 

 

ABSTRACT 

 

The low concept understanding of students requires the need for the development 

of teaching materials that can improve students' concept understanding, using 

tetrahedral representations which include macroscopic, microscopic, symbolic, and 

human element thinking levels into chemistry learning can be an alternative 

solution. This study aims to develop teaching materials in the form of tetrahedral 

representation-based buffer solution e-modules with a problem-based learning 

approach that are valid, practical, and effective to improve students' concept 

understanding. The research method used is Research and Development (R&D) 

with the ADDIE development model (Analyze, Design, Development, 

Implementation, Evaluation). The test subjects of this research were students of 

class XI 2 SMA Negeri 1 Alalak. Data collection used test and non-test instruments 

in the form of questionnaires and observation sheets. The data analysis technique 

used descriptive data analysis techniques, namely by describing the validity, 

practicality, and effectiveness of e-modules. The results showed that the e-module 

developed was very valid with a validity percentage of 96.10%, very practical from 

the results of 7 components of practicality with an average percentage of practicality 

of 87%, and effectively increased students' concept understanding with an N-gain 

score of 0.90 in the high category. The results of the analysis show that the e-module 

of buffer solution based on tetrahedral representation with problem-based learning 

approach developed is valid, practical, and effective so it is feasible to use as 

teaching material to improve students' concept understanding. 

 

Keywords: E-module, tetrahedral representation, problem based learning, concept 

understanding. 
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