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ABSTRAK 

Raudatul Husna, NIM. 2214080031 “Pengembangan E-Modul Fisika Menggunakan 

Model POE (Predict, Observe, Explain) untuk Meningkatkan Kemampuan Science 

and Engineering Practices Murid” Skripsi Tadris Fisika, Program Sarjana Universitas 

Islam Negeri Imam Bonjol Padang, 2026. 

Penelitian ini dilatarbelakangi oleh masih rendahnya kemamspuan Science and 

Engineering Practices (SEPs) murid dalam pembelajaran fisika, akibat pembelajaran 

yang masih berfokus pada penguasaan konsep dan hafalan, minimnya keterlibatan aktif 

murid dalam kegiatan praktikum, serta bahan ajar yang masih monoton dan konvensional. 

Berdasarkan observasi di MAN 3 Kota Padang Panjang, pendidik masih terbatas dalam 

mengembangkan bahan ajar menggunakan teknologi sehingga pembelajaran cenderung 

mengandalkan buku cetak dan kurang menarik minat murid generasi digital. Kondisi ini 

mendorong perlunya pengembangan e-modul fisika menggunakan model Predict, 

Observe, Explain (POE) yang mampu melatihkan seluruh indikator SEPs secara 

terintegrasi. Penelitian ini bertujuan untuk mengetahui proses pengembangan e-modul 

fisika menggunakan model POE pada materi pencemaran lingkungan untuk 

meningkatkan kemampuan SEPs murid SMA/MA, sekaligus mengetahui kualitas e-

modul tersebut ditinjau dari kriteria valid, praktis, dan efektif. 

Jenis penelitian ini adalah Research and Development (R&D) dengan model 

pengembangan Plomp, yang terdiri atas tiga tahap: Preliminary Research (analisis 

kebutuhan dan studi literatur), Development of Prototype Phase (perancangan prototipe e-

modul menggunakan Canva, evaluasi formatif, dan revisi oleh validator), serta 

Assessment Phase (uji praktikalitas dan uji efektivitas dengan desain one-group pretest-

posttest). Subjek penelitian terdiri atas tiga validator ahli (materi, bahasa, dan konstruksi), 

satu orang pendidik fisika, serta 21 murid kelas X.E2 MAN 3 Kota Padang Panjang. 

Instrumen pengembangan yang digunakan meliputi lembar validasi, lembar praktikalitas 

berupa angket respons pendidik dan murid, serta instrumen tes berupa soal pretest dan 

posttest untuk mengukur peningkatan kemampuan SEPs. 

Hasil penelitian menunjukkan bahwa e-modul fisika menggunakan POE 

dinyatakan sangat valid dengan rata-rata persentase 87,48% (materi 85%, bahasa 96%, 

konstruksi 81,43%), serta sangat praktis dengan rata-rata 90,89% (pendidik 95%, murid 

86,78%). Dari sisi keefektifan, nilai rata-rata posttest (84,76) meningkat signifikan 

dibanding pretest (47,98), dengan hasil uji paired sample t-test menunjukkan signifikansi 

0,000 (<0,05) dan N-Gain rata-rata sebesar 0,7148 (71,40%) berkategori tinggi. Seluruh 

indikator SEPs berada pada kategori sangat efektif, dengan capaian tertinggi pada 

indikator Asking Questions and Defining Problems sebesar 94%. Dengan demikian, e-

modul fisika menggunakan POE terbukti valid, praktis, dan efektif digunakan untuk 

meningkatkan kemampuan Science and Engineering Practices murid SMA/MA. 

 

Kata kunci: e-modul fisika, model POE (Predict, Observe, Explain), Science and 

Engineering Practices (SEPs), model Plomp, pencemaran lingkungan 
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ABSTRACT 

Raudatul Husna, NIM. 2214080031 “Development of Physics E-Modules Using the 

POE (Predict, Observe, Explain) Model to Improve Students’ Science and Engineering 

Practices Skills” Thesis in Physics Education, Undergraduate Program, Imam Bonjol 

State Islamic University, Padang, 2026. 
This study was motivated by the still-low proficiency of students in Science and 

Engineering Practices (SEPs) in physics learning, resulting from instruction that remains 

focused on conceptual mastery and rote memorization, minimal active student 

engagement in laboratory activities, and teaching materials that are still monotonous and 
conventional. Based on observations at MAN 3 in Padang Panjang, educators are still 

limited in developing technology-based teaching materials, so instruction tends to rely on 

printed textbooks and fails to capture the interest of students in the digital generation. 
This situation underscores the need to develop a physics e-module based on the Predict, 

Observe, Explain (POE) model that can train all SEP indicators in an integrated manner. 

This study aims to examine the process of developing POE-based physics e-modules on 

the topic of environmental pollution to enhance the SEPs of high school and MA students, 
while also assessing the quality of these e-modules in terms of their validity, practicality, 

and effectiveness. 

This study is a Research and Development (R&D) project using the Plomp 
development model, which consists of three phases: Preliminary Research (needs 

analysis and literature review), Prototype Development Phase (design of the e-module 

prototype using Canva, formative evaluation, and revision by validators), and Assessment 
Phase (practicality and effectiveness testing using a one-group pretest-posttest design). 

The research subjects consisted of three expert validators (content, language, and 

construction), one physics teacher, and 21 10th-grade students from Class X.E2 at MAN 

3 in Padang Panjang. The development instruments used included validation sheets, 
practicality assessment sheets in the form of teacher and student response questionnaires, 

and test instruments consisting of pretest and posttest questions to measure improvements 

in SEPs. 
The research results show that the POE-based physics e-module was found to be 

highly valid, with an average percentage of 87.48% (content 85%, language 96%, design 

81.43%), and highly practical, with an average of 90.89% (educators 95%, students 
86.78%). In terms of effectiveness, the average posttest score (84.76) increased 

significantly compared to the pretest (47.98), with the paired-sample t-test results 

showing a p-value of 0.000 (<0.05) and an average N-Gain of 0.7148 (71.40%), which is 

categorized as high. All SEPs indicators fell into the “very effective” category, with the 
highest achievement recorded for the “Asking Questions and Defining Problems” 

indicator at 94%. Thus, the POE-based physics e-module has been proven to be valid, 

practical, and effective for improving high school students’ Science and Engineering 
Practices skills. 

 

Keyword: Physics e-module, POE (Predict, Observe, Explain) model, Science and 

Engineering Practices (SEPs), Plomp model, environmental pollution 
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