
 

 

DEVELOPMENT OF AUGMENTED REALITY FOR SPECIAL 

EDUCATION NEEDS (ARSEN) IN AN INCLUSIVE CLASSROOM TO 

ENHANCE STUDENTS’ SCIENTIFIC CONCEPTIONS ON HEAT  

 

Bachelor Thesis 

Submitted as Requirement to Obtain Degree of Sarjana Pendidikan in 

Physics Education Study Program 

 

Umbrella Research: 

Dr. Achmad Samsudin, M.Pd. 

 

 

 

 

 

Arranged by: 

Muhammad Zahran (2104208) 

 

 

 

BACHELOR OF PHYSICS EDUCATION 

FACULTY OF MATHEMATICS AND SCIENCES EDUCATION 

UNIVERSITAS PENDIDIKAN INDONESIA 

2025 



 

 

DEVELOPMENT OF AUGMENTED REALITY FOR SPECIAL 

EDUCATION NEEDS (ARSEN) IN AN INCLUSIVE CLASSROOM TO 

ENHANCE STUDENTS’ SCIENTIFIC CONCEPTIONS ON HEAT  

 

 

Arranged by: 

Muhammad Zahran 

NIM 2104208 

 

 

 

A thesis submitted to meet one of the requirements for obtaining a 

degree of Sarjana Pendidikan at the Faculty of Mathematics and 

Science Education 

 

 

 

 

 

© Muhammad Zahran 

Universitas Pendidikan Indonesia 

2025 

 

 

 

 

All rights reserved. 

This thesis may not be reproduced in whole or in part, by reprinting, 

photocopying, or any other means without permission from the author



 

 

i 

 

APPROVAL SHEET 

 

Muhammad Zahran 

NIM 2104208 

  

DEVELOPMENT OF AUGMENTED REALITY FOR SPECIAL 

EDUCATION NEEDS (ARSEN) IN AN INCLUSIVE CLASSROOM TO 

ENHANCE STUDENTS’ SCIENTIFIC CONCEPTIONS ON HEAT 

 

Approved by: 

Supervisor I 

 

 

Dr. Achmad Samsudin, M.Pd. 

NIP. 19831007200812100 

 

Supervisor II 

 

 

Dr. Hera Novia, M.T. 

NIP.196811042001122001 

 

Acknowledged by: 

The Head of the Bachelor and Master Programs  

in Physics Education, FPMIPA UPI 

 

 

Dr. Achmad Samsudin, M.Pd. 

NIP. 19831007200812100 

  



 

 

ii 

 

DECLARATION OF ORIGINALITY 

 

I hereby declare that the thesis entitled "Development of Augmented Reality for 

Special Education Needs (ARSEN) in an Inclusive Classroom to Enhance 

Students’ Scientific Conceptions of Heat " and all its contents are really my own 

work. I do not plagiarize or cite in ways that are in accordance with the ethics of 

science that apply in the scientific community. For this statement, I am ready to 

bear the risk/sanction if in the future it is found that there is a violation of scientific 

ethics or there are claims from other parties against the authenticity of my work.  

 

 

 

Bandung, April 2025 

The undersigned, 

 

 

Muhammad Zahran 

NIM 2104208 

 

 

 

  



 

 

iii 

 

PREFACE 

 

 All praise be to Allah SWT, the Almighty God, for His blessings and grace, 

through which the author has been granted guidance and ease in completing this 

thesis entitled "Development of Augmented Reality for Special Education Needs 

(Arsen) to Enhance Students’ Scientific Conceptions of Heat in an Inclusive 

Classroom." 

 This thesis was prepared as a final project to fulfill the requirements for the 

degree of Sarjana Pendidikan (S1) in the Physics Education Study Program, 

Faculty of Mathematics and Science Education, Universitas Pendidikan Indonesia. 

 The author sincerely hopes that this thesis will be beneficial to readers and 

may serve as a valuable reference for further development in the field. This work 

could not have been accomplished without the support, assistance, guidance, and 

advice from many individuals throughout the process. 

The author is fully aware that this thesis still has several shortcomings and thus 

welcomes any constructive criticism and suggestions to improve future work. 

 

Bandung, April 2025 

 

 

Muhammad Zahran 

NIM 2104208 

 

  



 

 

iv 

 

ACKNOWLEDGEMENT 

 

First and foremost, I would like to express my deepest gratitude to Almighty 

God for granting me the strength, patience, and perseverance throughout the process 

of completing this thesis. I would like to sincerely thank my supervisor, Dr. Achmad 

Samsudin, M.Pd. & Dr. Hera Novia, M.T., for their invaluable guidance, 

constructive feedback, and continuous support during every stage of this research. 

Their expertise and encouragement have been fundamental to the development of 

this thesis. 

 I also extend my gratitude to the lecturers and staff of Physics Education 

Program at Universitas Pendidikan Indonesia for their support and the academic 

environment they have fostered during my studies.  

To my beloved parents, thank you for your endless love, constant prayers, and 

unwavering support. Your sacrifices and belief in me have been the foundation of 

my academic journey, and I dedicate this accomplishment to you.  

To my friends and colleagues, thank you for your encouragement, helpful 

discussions, and the shared experiences that made this journey more fulfilling. This 

thesis would not have been possible without the guidance, support, and 

contributions of all the individuals and institutions mentioned above. Thank you all 

from the bottom of my heart.  

My sincere thanks go to the respondents and participants who willingly took 

part in this research. Your contributions have been essential and are deeply 

appreciated. 

This research was made possible through funding from the Direktorat Riset, 

Teknologi, dan Pengabdian kepada Masyarakat of the Direktorat Jenderal 

Pendidikan Tinggi, Riset, dan Teknologi. I am truly grateful for their support in 

providing the necessary resources for this study. 

  



 

 

v 

 

DEVELOPMENT OF AUGMENTED REALITY FOR SPECIAL 

EDUCATION NEEDS (ARSEN) IN AN INCLUSIVE CLASSROOM TO 

ENHANCE STUDENTS’ SCIENTIFIC CONCEPTIONS ON HEAT  

 

Muhammad Zahran1, Achmad Samsudin1, Hera Novia1 

1Physics Education Study Program, FPMIPA, Universitas Pendidikan Indonesia, 

Jl. Dr. Setiabudhi 229 Bandung 40154, Indonesia 

Email: zahranr54@upi.edu 

Phone/Hp:082192999412 

 

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. 
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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 Ilmiah, 

Perubahan Konseptual, Many-Facet Rasch Measurement. 
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