ABSTRAK

Skripsi dengan judul “Pengembangan Lembar Kerja Peserta Didik (LKPD) Digital
Berbasis STEAM pada Materi Hukum Newton untuk Meningkatkan Kemampuan
Pemecahan Masalah Siswa Kelas XI SMAN 1 Campurdarat Tulungagung” ini
ditulis oleh Lu’luil Maknun, NIM. 1860211221002, dengan pembimbing Bapak
Muhammad Lugman Hakim Abbas, S.Si., M.Pd.

Kata Kunci: LKPD digital, STEAM, Hukum Newton, Kemampuan Pemecahan
Masalah.

Materi Hukum Newton merupakan salah satu materi fisika yang erat
kaitannya dengan konsep fundamental lain, seperti kecepatan, dan percepatan yang
harus dipahami terlebih dahulu. Berdasarkan hasil observasi awal dan wawancara
di SMAN 1 Campurdarat Tulungagung, ditemukan bahwa pembelajaran fisika
masih cenderung konvensional dan menggunakan bahan ajar cetak. sehingga
menyebabkan rendahnya kemampuan pemecahan masalah siswa. Berdasarkan hasil
analisis kebutuhan didapatkan sebanyak 72% peserta didik kesulitan memahami
materi Hukum Newton dan membutuhkan media berupa LKPD digital berbasis
STEAM.

Tujuan penelitian ini antara lain untuk: (1) mengetahui prosedur
pengembangan LKPD digital berbasis STEAM pada materi Hukum Newton; (2)
mengetahui kevalidan LKPD digital yang dikembangkan; (3) mengetahui
kepraktisan LKPD digital dalam proses pembelajaran, dan (4) mengetahui
efektivitas LKPD digital berbasis STEAM pada materi Hukum Newton untuk
meningkatkan kemampuan pemecahan masalah siswa.

Penelitian ini merupakan Research and Development (R&D) dengan model
pengembangan 4D (Define, Design, Develop, Desseminate) yang dimodifikasi
menjadi 3D tanpa tahap Desseminate karena keterbatasan waktu. LKPD digital
yang dikembangkan telah divalidasi oleh 3 ahli materi dan media, uji kepraktisan
pada 33 siswa kelas XII-7, uji efektivitas pada 32 siswa kelas XI-5 (kelas
eksperimen), dan 35 siswa kelas XI-1 (kelas kontrol). Instrumen yang digunakan
meliputi lembar validasi ahli materi dan media, angket kepraktisan, serta posttest.
LKPD digital dikembangkan melalui platform digital wizer.me dengan integrasi
teks, gambar, video, dan aktivitas pembelajaran melalui pendekatan STEAM.
Analisis data kevalidan dan kepraktisan dianalisis dengan menghitung persentase
skor dari validator dan skor angket kepraktisan, sedangkan pada efektivitas, dilihat
dari kriteria efektif berdasarkan KKTP, dan wuji statistik menggunakan uji
independent t-test.

Hasil penelitian menunjukkan bahwa: (1) proses pengembangan media
LKPD digital ini berhasil dikembangkan melalui tahap pengembangan 4D yang
dimodifikasi menjadi 3D (Define, Design, dan Develop); (2) hasil validasi oleh tiga
validator ahli materi mendapatkan persentase sebesar 94%, dan ahli media sebesar
92,8%, keduanya masuk dalam kategori “sangat valid”; (3) kepraktisan LKPD
digital berdasarkan angket kepraktisan memperoleh skor rata-rata 75,6%, yang
menunjukkan kategori “praktis”; (4) efektivitas LKPD digital berdasarkan hasil

xiii



posttest kelas eksperimen mendapatkan persentase 97%, dan kelas kontrol sebesar
67% berdasarkan ketuntasan KKTP. Berdasarkan hasil uji independent t-test
didapatkan nilai Sig. 0,000, dan uji effect size sebesar 1,02 dengan kategori large.
Dengan demikian, LKPD digital berbasis STEAM pada materi Hukum Newton ini
dinyatakan valid, praktis, dan efektif dalam meningkatkan kemampuan pemecahan
masalah siswa.
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ABSTRACT

This thesis, entitled “Development of STEAM-Based Digital Student
Worksheets (LKPD) on Newton's Laws to Improve Problem-Solving Skills of
Grade XI Students at SMAN 1 Campurdarat Tulungagung,” was written by Lu'luil
Maknun, Student ID No. 1860211221002, with the supervisor Mr. Muhammad
Lugman Hakim Abbas, S.Si., M.Pd.

Keywords: digital LKPD, STEAM, Newton's Laws, Problem-Solving Skills.

Newton's Laws are one of the physics topics closely related to other
fundamental concepts, such as velocity and acceleration, which must be understood
first. Based on preliminary observations and interviews at SMAN 1 Campurdarat
Tulungagung, it was found that physics learning still tends to be conventional and
uses printed teaching materials, resulting in low problem-solving skills among
students. Based on the results of the needs analysis, 72% of students had difficulty
understanding Newton's Laws and needed a medium in the form of STEAM-based
digital worksheets.

The objectives of this study include: (1) to determine the procedure for
developing STEAM-based digital worksheets on Newton's laws; (2) to determine
the validity of the developed digital worksheets; (3) to determine the practicality of
digital worksheets in the learning process; and (4) to determine the effectiveness of
STEAM-based digital worksheets on Newton's laws in improving students'
problem-solving skills.

This research is a Research and Development (R&D) with a modified 4D
(Define, Design, Develop, Disseminate) development model into 3D without the
Disseminate stage due to time constraints. The developed digital LKPD has been
validated by three subject matter and media experts, tested for practicality on 33
students in class XII-7, and tested for effectiveness on 32 students in class XI-5
(experimental class) and 35 students in class XI-1 (control class). The instruments
used included a subject matter and media expert validation sheet, a practicality
questionnaire, and a post-test. The digital LKPD was developed through the
wizer.me digital platform with the integration of text, images, videos, and learning
activities through the STEAM approach. The validity and practicality data were
analyzed by calculating the percentage scores from the validators and the
practicality questionnaire scores, while the effectiveness was seen from the
effectiveness criteria based on KKTP, and statistical tests using the independent t-
test.

The results showed that: (1) the digital LKPD media development process
was successfully developed through the 4D development stage, which was modified
to 3D (Define, Design, and Develop); (2) the validation results by three subject
matter experts obtained a percentage of 94%, and media experts obtained 92.8%,
both of which were categorized as “highly valid”; (3) the practicality of digital
LKPD based on a practicality questionnaire obtained an average score of 75.6%,
which indicates the “practical” category; (4) the effectiveness of digital LKPD
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based on the post-test results of the experimental class obtained a percentage of
97%, and the control class obtained 67% based on KKTP completion. Based on the
results of the independent t-test, a Sig. value of 0.000 was obtained, and the effect
size test was 1.02 with a large category. Thus, the STEAM-based digital LKPD on
Newton's Law material is declared valid, practical, and effective in improving
students' problem-solving skills.
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