ABSTRAK

Skripsi dengan judul “Pengembangan E-Modul Interaktif Berbasis Nature
of Science (NOS) Berbantuan Aplikasi Exe-Learning pada Materi Kesetimbangan
Kimia” ini ditulis oleh Vika Chusnurri’ayah, NIM. 1860212221027, dengan
pembimbing Amirul Mu'minin, M.Pd.

Kata kunci: E-Modul, Nature of Science (NOS), Exe-Learning, Kesetimbangan
Kimia.

Pembelajaran kimia pada materi kesetimbangan kimia masih menghadapi
permasalahan dalam pemahaman konsep peserta didik karena materi bersifat
abstrak dan sulit divisualisasikan. Kondisi tersebut menyebabkan peserta didik
cenderung menghafal konsep tanpa memahami proses ilmiah secara mendalam.
Salah satu penyebabnya yaitu bahan ajar yang digunakan masih didominasi materi
teoritis dan kurang interaktif, sehingga pembelajaran lebih berfokus pada hasil akhir
konsep. Oleh karena itu, pendekatan Nature of Science (NOS) penting diterapkan
agar peserta didik memahami proses terbentuknya pengetahuan ilmiah. Namun,
penelitian mengenai pengembangan e-modul interaktif berbasis Nature of Science
(NOS) berbantuan aplikasi Exe-Learning pada materi kesetimbangan kimia masih
belum banyak ditemukan. Oleh karena itu, penelitian ini bertujuan untuk (1)
mengembangkan e-modul interaktif berbasis Nature of Science (NOS) berbantuan
aplikasi eXe-Learning pada materi kesetimbangan kimia, (2) mengetahui tingkat
validitas e-modul, (3) mengetahui respons peserta didik, dan (4) mengetahui
efektivitas e-modul terhadap hasil belajar peserta didik.

Jenis penelitian ini adalah penelitian dan pengembangan (Research and
Development) dengan model 4D yang dimodifikasi menjadi tiga tahap, yaitu define,
design, dan develop. Uji efektivitas menggunakan desain eksperimen One Group
Pretest—Posttest Design dengan memberikan tes awal (pretest) dan tes akhir
(posttest) kepada peserta didik. Data hasil belajar kemudian dianalisis
menggunakan uji N-Gain untuk mengetahui peningkatan hasil belajar peserta didik.
Teknik pengumpulan data meliputi wawancara, angket, dan tes hasil belajar.
Instrumen yang digunakan berupa lembar validasi ahli, angket respons peserta
didik, serta soal pretest dan posttest. Uji coba terbatas dilakukan pada 36 peserta
didik kelas XI di SMAN Mojoagung.

Hasil penelitian menunjukkan bahwa e-modul yang dikembangkan
menggunakan aplikasi Exe-Learning dinyatakan sangat layak dengan persentase
validitas sebesar 93,75% oleh ahli materi dan 94,89% oleh ahli media. Respon
peserta didik terhadap e-modul berada pada kategori sangat baik dengan rata-rata
persentase sebesar 89,68%. Selain itu, e-modul juga menunjukkan efektivitas yang
baik dalam meningkatkan hasil belajar, dengan nilai N-Gain sebesar 0,8177
(81,77%) yang termasuk kategori tinggi. Dengan demikian, e-modul interaktif
berbasis Nature of Science (NOS) berbantuan Exe-Learning layak dan efektif
digunakan sebagai alternatif bahan ajar pada materi kesetimbangan kimia.

Xvil



ABSTRACT

The thesis entitled “Development of an Interactive E-Module Based on
Nature of Science (NOS) Assisted by the Exe-Learning Application on Chemical
Equilibrium Material” was written by Vika Chusnurri’ayah, Student Identification
Number 1860212221027, under the supervision of Amirul Mu'minin, M.Pd.

Keywords: E-Module, Nature of Science (NOS), Exe-Learning, Chemical
Equilibrium.

Chemistry learning on the topic of chemical equilibrium still faces problems
in students’ conceptual understanding because the material is abstract and difficult
to visualize. This condition causes students to tend to memorize concepts without
deeply understanding the scientific processes involved. One of the causes is that the
teaching materials used are still dominated by theoretical content and are less
interactive, so learning focuses more on the final concepts rather than the scientific
process. Therefore, the Nature of Science (NOS) approach is important to help
students understand the process of scientific knowledge formation. However,
studies regarding the development of interactive e-modules based on Nature of
Science (NOS) assisted by the eXe-Learning application on chemical equilibrium
material are still limited. Therefore, this study aims to (1) develop an interactive e-
module based on Nature of Science (NOS) assisted by the eXe-Learning application
on chemical equilibrium material, (2) determine the validity level of the e-module,
(3) determine students’ responses toward the e-module, and (4) determine the
effectiveness of the e-module on students’ learning outcomes.

This study employed a Research and Development (R&D) method using the
4D model modified into three stages, namely define, design, and develop. The
effectiveness test used a One Group Pretest—Posttest Design by administering a
pretest and posttest to students. The learning outcome data were then analyzed using
the N-Gain test to determine the improvement in students’ learning outcomes. Data
collection techniques included interviews, questionnaires, and learning outcome
tests. The instruments used were expert validation sheets, student response
questionnaires, and pretest-posttest questions. The limited trial was conducted on
36 eleventh-grade students at SMAN Mojoagung.

The results showed that the e-module developed using the Exe-Learning
application was categorized as highly feasible, with a validity percentage of 95.98%
from material experts and 94.89% from media experts. Students’ responses toward
the e-module were categorized as very good, with an average percentage of 89.68%.
In addition, the e-module also showed fairly good effectiveness in improving
learning outcomes, with an N-Gain score of 0.8177 (81,77% %), which falls into
the high category. Therefore, the interactive e-module based on Nature of Science
(NOS) assisted by Exe-Learning is feasible and sufficiently effective to be used as
an alternative teaching material for chemical equilibrium learning.
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