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PENGEMBANGAN E-MODUL BERBASIS STEM BERKONTEKS LAHAN 

BASAH PADA MATERI TITRASI ASAM BASA UNTUK MENINGKATKAN 

HASIL BELAJAR DAN KETERAMPILAN PROSES SAINS SISWA KELAS XII 

MAN 1 BANJARMASIN (Oleh : Effie Dianti; Pembimbing : Mahdian; 2026) 

ABSTRAK 

Rendahnya hasil belajar dan keterampilan proses sains siswa masih menjadi 

permasalahan dalam pembelajaran kimia. Upaya yang dapat dilakukan untuk 

mengatasi permasalahan tersebut adalah dengan menggunakan bahan ajar yang 

inovatif dan kontekstual. Penelitian ini bertujuan untuk menghasilkan e-modul 

berbasis STEM berkonteks lahan basah pada materi titrasi asam–basa yang valid, 

praktis, dan efektif untuk meningkatkan hasil belajar dan keterampilan proses sains 

siswa. Penelitian ini merupakan penelitian pengembangan dengan model ADDIE 

(Analyze, Design, Development, Implementation, dan Evaluation). Subjek 

penelitian terdiri dari validator, siswa pada uji coba perorangan, kelompok kecil, 

serta siswa kelas XII MAN 1 Banjarmasin pada tahap implementasi. Teknik analisis 

data yang digunakan meliputi analisis validitas, kepraktisan, dan keefektifan produk 

yang dikembangkan. Hasil penelitian menunjukkan bahwa e-modul yang 

dikembangkan termasuk kategori valid dengan rata-rata nilai validitas sebesar 0,90 

berdasarkan penilaian ahli materi dan 0,92 berdasarkan penilaian ahli media. E-

modul tergolong sangat praktis dengan rata-rata nilai kepraktisan sebesar 86,6 pada 

kelas XII Kimia 1 dan 88,8 pada kelas XII Kimia 3. Dari aspek keefektifan, e-modul 

dinyatakan efektif karena terjadi peningkatan hasil belajar siswa dengan nilai N-

Gain sebesar 0,71 yang berada pada kategori tinggi. Selain itu, keterampilan proses 

sains siswa juga berada pada kategori sangat baik dengan rata-rata nilai sebesar 

91,75. Hasil penggunaan e-modul menunjukkan rata-rata hasil belajar siswa sebesar 

81,67 dan rata-rata keterampilan proses sains sebesar 92 dengan kategori sangat 

baik. Sehingga, e-modul berbasis STEM berkonteks lahan basah yang 

dikembangkan dinyatakan valid, sangat praktis, dan efektif digunakan dalam 

pembelajaran kimia untuk meningkatkan hasil belajar dan keterampilan proses 

sains siswa. 

 

Kata kunci : E-modul berbasis STEM, lahan basah, hasil belajar, keterampilan 

proses sains 
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THE DEVELOPMENT OF STEM-BASED E-MODULES IN THE CONTEXT OF 

WETLANDS ON ACID-BASE TITRATION MATERIALS TO IMPROVE 

LEARNING OUTCOMES AND SCIENCE PROCESS SKILLS OF GRADE XII 

MAN 1 BANJARMASIN STUDENTS (By: Effie Dianti; Supervisor: Mahdian; 

2026) 

ABSTRAK 

The low learning outcomes and skills of students' science processes are still a 

problem in chemistry learning. Efforts that can be made to overcome these 

problems are to use innovative and contextual teaching materials. This research 

aims to produce a STEM-based e-module in the context of wetlands on acid-base 

titration materials that are valid, practical, and effective to improve students' 

learning outcomes and science process skills. This research is a development 

research with the ADDIE (Analyze, Design, Development, Implementation, and 

Evaluation) model. The research subjects consist of validators, students in 

individual trials, small groups, and students in grade XII MAN 1 Banjarmasin at 

the implementation stage. The data analysis techniques used include analysis of the 

validity, practicality, and effectiveness of the developed products. The results of the 

study showed that the e-modules developed were included in the valid category 

with an average validity value of 0.90 based on the assessment of subject matter 

experts and 0.92 based on the assessment of media experts. The e-module is 

classified as very practical with an average practicality score of 86.6 in class XII 

Chemistry 1 and 88.8 in class XII Chemistry 3. In terms of effectiveness, the e-

module was declared effective because there was an increase in student learning 

outcomes with an N-Gain value of 0.71 which was in the high category. In addition, 

students' science process skills were also in the very good category with an average 

score of 91.75. The results of using e-modules showed that the average student 

learning outcomes were 81.67 and the average science process skills were 92 in the 

very good category. Thus, the STEM-based e-modules in the context of wetlands 

developed are declared valid, very practical, and effective to be used in chemistry 

learning to improve students' learning outcomes and science process skills. 

 

Keywords: STEM-based e-modules, wetlands, learning outcomes, science process 

skills 
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