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Terima kasih karena tidak membiarkan keraguan itu menang. Terima kasih 
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ABSTRAK 

Bintang Zuhratul Arifin, NIM. 2214080029, “Pengembangan Media 

Pembelajaran Komik Digital Dengan Menggunakan Simulasi PhET Untuk 

Meningkatkan Pemahaman Konsep Peserta Didik MA”. Skripsi : Tadris Fisika, 

Program Sarjana Universitas Islam Negeri Imam Bonjol Padang, 2026.  

Penelitian ini dilatarbelakangi oleh rendahnya pemahaman konsep peserta 

didik pada materi suhu dan kalor yang bersifat abstrak dan kompleks, sehingga 

peserta didik mengalami miskonsepsi dan cenderung menghafal rumus tanpa 

memahami konsep secara mendalam. Penggunaan media pembelajaran digital 

interaktif yang mampu memvisualisasikan konsep fisika juga masih belum optimal. 

Tujuan penelitian ini adalah mengembangkan media pembelajaran komik digital 

terintegrasi simulasi PhET pada materi suhu dan kalor yang memenuhi kriteria 

valid, praktis, dan efektif dalam meningkatkan pemahaman konsep peserta didik. 

Jenis Penelitian ini merupakan penelitian pengembangan (R&D) 

menggunakan model Plomp yang terdiri dari tiga tahap: preliminary research, 

development or prototyping phase, dan assessment phase. Media yang 

dikembangkan berupa komik digital berbentuk flipbook interaktif yang dibuat 

menggunakan bantuan AI, aplikasi Canva, dan platform Heyzine, serta 

diintegrasikan dengan simulasi PhET dan video pembelajaran. Instrumen penelitian 

meliputi angket validitas, angket praktikalitas, dan soal tes pemahaman konsep. 

Validitas dinilai oleh tiga validator ahli, praktikalitas dinilai oleh satu pendidik dan 

20 peserta didik kelas XI.F1 MAN 1 Kota Padang, sedangkan efektivitas dianalisis 

menggunakan uji normalitas Shapiro-Wilk, uji paired sample t-test, dan uji N-Gain 

berbantuan SPSS Versi 25. 

Hasil penelitian menunjukkan bahwa media yang dikembangkan memenuhi 

seluruh kriteria kualitas produk. Validitas produk memperoleh rata-rata 89,33% 

(sangat valid), yang mencakup aspek isi 89%, konstruk 87%, dan bahasa 92%. 

Praktikalitas memperoleh rata-rata 87,5% (sangat praktis), berdasarkan penilaian 

pendidik 83% dan peserta didik 92%. Hasil uji efektivitas menunjukkan nilai rata-

rata posttest (90,25) lebih tinggi secara signifikan dibandingkan pretest (66,50). Uji 

paired sample t-test menghasilkan nilai Sig. 0,000 < 0,05 sehingga Hₐ diterima, dan 

analisis N-Gain menunjukkan nilai rata-rata 0,7146 (71,45%) berkategori tinggi. 

Rata-rata capaian per indikator pemahaman konsep sebesar 94% berkategori sangat 

efektif. Dengan demikian, media pembelajaran komik digital dengan menggunakan 

simulasi PhET dinyatakan valid, praktis, efektif dapat untuk meningkatkan 

pemahaman konsep peserta didik pada materi suhu dan kalor di SMA/MA kelas XI. 

 

Kata kunci: Komik Digital, Model Plomp, Pemahaman Konsep, Simulasi PhET, 

Suhu dan Kalor  
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ABSTRACK 

 

Bintang Zuhratul Arifin, NIM. 2214080029, “Development of Digital 

Comic Learning Media Using PhET Simulations to Improve Conceptual 

Understanding Among Islamic Senior High School Students.” Thesis: Physics 

Education, Undergraduate Program, Imam Bonjol State Islamic University, 

Padang, 2026. 

This research is motivated by students’ limited conceptual understanding of 

the abstract and complex topics of temperature and heat, which leads to 

misconceptions and a tendency to memorize formulas without a deep understanding 

of the concepts. The use of interactive digital learning media capable of visualizing 

physics concepts also remains suboptimal. The purpose of this study is to develop 

a digital comic learning resource integrated with PhET simulations on the topics 

of temperature and heat that meets the criteria of being valid, practical, and 

effective in enhancing students' conceptual understanding. 

This study is a research and development (R&D) project that employs the 

Plomp model, which consists of three stages: preliminary research, the 

development or prototyping phase, and the assessment phase. The educational 

resource developed is an interactive digital flipbook comic created with the help of 

AI, the Canva app, and the Heyzine platform, and integrated with PhET simulations 

and educational videos. The research instruments included a validity questionnaire, 

a practicality questionnaire, and a conceptual understanding test. Validity was 

assessed by three expert validators; practicality was assessed by one educator and 

20 students from class XI.F1 at MAN 1 Kota Padang; and effectiveness was 

analyzed using the Shapiro-Wilk normality test, the paired-sample t-test, and the 

N-Gain test with the assistance of SPSS Version 25. 

research results indicate that the developed media meets all product quality 

criteria. Product validity scored an average of 89.33% (highly valid), 

encompassing content (89%), construct (87%), and language (92%). Practicality 

scored an average of 87.5% (highly practical), based on evaluations by educators 

(83%) and students (92%). The results of the effectiveness test showed that the 

average posttest score (90.25) was significantly higher than the pretest score 

(66.50). The paired-sample t-test yielded a significance value of 0.000 < 0.05, so 

H₁ was accepted, and the N-Gain analysis showed an average value of 0.7146 

(71.45%), which is classified as high. The average achievement per concept 

understanding indicator was 94%, categorized as highly effective. Thus, digital 

comic-based learning materials that utilize PhET simulations have been found to 

be valid, practical, and effective in improving students’ conceptual understanding 

of temperature and heat in 11th-grade high school and Islamic high school classes. 

 

Keywords: Conceptual Understanding, Digital Comics, PhET Simulations, Plomp 

Model, Temperature and Heat,  
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