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ABSTRACT

Understanding scientific concepts in physics, especially the concept of heat,
remains challenging for many students due to its abstract nature. This difficulty is
more pronounced among students with special needs, who often encounter
additional barriers in accessing inclusive and effective learning experiences. To
address this issue, this study developed ARSEN (Augmented Reality for Special
Education Needs), an AR-based learning media designed to enhance students’
conceptions of heat in inclusive classrooms. The study employed a development
research methodology based on the ADDIE model (Analysis, Design,
Development, Implementation, and Evaluation) involving 11 experts and 13
students. Six experts validated ARSEN’s content and construct, while five others
evaluated the HCF-TT (Heat Concept Four-Tier Test) used to investigate students’
conceptions pre- and post-intervention. Instruments included ARSEN and HCF-TT
validation sheets, the HCF-TT itself, and a student response sheet. Results showed
that ARSEN is valid, practical, and effective as a learning media. Based on Many-
Facet Rasch Measurement (MFRM) analysis, expert agreement reached 73% for
content validity and 61% for construct validity across 45 indicators. The average
practicality score was 3.34, classified as very practical (83%). Effectiveness was
demonstrated through normalized change (N-change) scores ranging from 0.07 to
0.65, indicating varying degrees of conceptual improvement. In conclusion,
ARSEN offers a promising approach for inclusive physics education. By integrating
augmented reality with inclusive strategies, it provides interactive and accessible
learning experiences that support students with special needs in grasping complex
scientific concepts like heat.

Keywords: Augmented Reality, Special Education Needs, Enhancement of
Scientific Conceptions, Conceptual Change, Many-Facet Rasch Measurement.
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PENGEMBANGAN AUGMENTED REALITY FOR SPECIAL EDUCATION
NEEDS (ARSEN) DI KELAS INKLUSI UNTUK MENINGKATKAN
KONSEPSI ILMIAH SISWA TENTANG KALOR

Muhammad Zahran?, Achmad Samsudin?, Hera Novia?
Program Studi Pendidikan Fisika, FPMIPA, Universitas Pendidikan Indonesia,
JI. Dr. Setiabudhi 229 Bandung 40154, Indonesia
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ABSTRACT

Konsep kalor dalam fisika bersifat abstrak sehingga sulit dipahami oleh banyak
siswa, terutama mereka yang memiliki kebutuhan khusus. Hambatan dalam
memahami materi ini menjadi tantangan dalam mewujudkan pembelajaran yang
inklusif dan efektif. Untuk mengatasi hal tersebut, penelitian ini mengembangkan
ARSEN (Augmented Reality for Special Education Needs), sebuah media
pembelajaran berbasis augmented reality yang dirancang untuk membantu siswa
memahami konsep kalor di kelas inklusi. Penelitian ini menggunakan model
pengembangan ADDIE (Analysis, Design, Development, Implementation, and
Evaluation) dan melibatkan 11 ahli serta 13 siswa. Enam ahli memvalidasi konten
dan konstruk ARSEN, sedangkan lima ahli lainnya mengevaluasi instrumen HCF-
TT (Heat Concept Four-Tier Test) yang digunakan untuk mengukur konsepsi siswa
sebelum dan sesudah penggunaan ARSEN. Instrumen penelitian meliputi lembar
validasi, HCF-TT, dan lembar respons siswa. Hasil analisis menggunakan Many-
Facet Rasch Measurement (MFRM) menunjukkan bahwa ARSEN memiliki tingkat
validitas konten sebesar 73% dan validitas konstruk sebesar 61% dari 45 indikator.
Kepraktisan ARSEN memperoleh skor rata-rata 3,34 (sangat praktis, 83%).
Efektivitas media ini terlihat dari skor perubahan ternormalisasi (N-change) siswa
yang berkisar antara 0,07 hingga 0,65, mengindikasikan peningkatan konseptual
yang bervariasi. Kesimpulannya, ARSEN merupakan media pembelajaran yang
valid, praktis, dan efektif untuk mendukung pemahaman konsep kalor, khususnya
bagi siswa berkebutuhan khusus di kelas inklusi. Integrasi augmented reality
dengan strategi pembelajaran inklusif memberikan pengalaman belajar yang lebih
interaktif dan mudah diakses.

Keywords: Augmented Reality, Kebutuhan Khusus, Peningkatan Konsepsi limiah,
Perubahan Konseptual, Many-Facet Rasch Measurement.
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