USING A FOUR-TIER DIAGNOSTIC TEST TO IDENTIFY THE
MISCONCEPTIONS HELD BY JUNIOR HIGH SCHOOL STUDENTS
ABOUT MECHANICAL AND LIGHT WAVES

RESEARCH PAPER

Submitted as Requirement to Obtain Degree of Sarjana Pendidikan in

International Program on Science Education (IPSE) Study Program

Y

s

C | =

Arranged by:
Dicky Azi Nugraha

NIM 1905197

INTERNATIONAL PROGRAM ON SCIENCE EDUCATION
FACULTY OF MATHEMATICS AND SCIENCE EDUCATION
UNIVERSITAS PENDIDIKAN INDONESIA

2023



Using A Four-Tier Diagnostic Test To
Identify The Misconceptions Held By
Junior High School Students About
Mechanical And Light Waves

Oleh
Dicky Azi Nugraha

Sebuah skripsi yang diajukan untuk memenuhi salah satu syarat memperoleh gelar
Sarjana Pendidikan pada Fakultas Pendidikan Matematika dan Ilmu Pengetahuan

Alam

© Dicky Azi Nugraha 2023
Universitas Pendidikan Indonesia
Agustus 2023

Hak Cipta dilindungi undang-undang.
Skripsi ini tidak boleh diperbanyak seluruhya atau sebagian,
dengan dicetak ulang, difoto kopi, atau cara lainnya tanpa ijin dari penulis.

1
Dicky Azi Nugraha, 2023
USING A FOUR-TIER DIAGNOSTIC TEST TO IDENTIFY THE MISCONCEPTIONS HELD BY JUNIOR
HIGH SCHOOL STUDENTS ABOUT MECHANICAL AND LIGHT WAVES
Universitas Pendidikan Indonesia | repository.upi.edu | perpustakaan.upi.edu



APPROVAL SHELT

USING A FOUR-TIER DIAGNOSTIC TEST TO IDENTIFY THE
MISCONCEPTIONS HELD BY JUNIOR HIGH SCHOOL STUDENTS
ABOUT MECHANICAL AND LIGHT WAVES
By:

Dicky Azi Nugraha
1905197

Approved :

Supervisor [

=

Mary Margaret Thomas, M.Sc., Ph.D.

Supervisor 11

-

Dr. Lilit Rusyati, S.Pd.. M.Pd
NIP. 198704202012122001

Perceived by,

Head of Science Education Study Program

e

Prof. Dr. Ida Kaniawati, M.Si.
NIP. 196807031992032001

1
Dicky Azi Nugraha, 2023
USING A FOUR-TIER DIAGNOSTIC TEST TO IDENTIFY THE MISCONCEPTIONS HELD BY JUNIOR
HIGH SCHOOL STUDENTS ABOUT MECHANICAL AND LIGHT WAVES
Universitas Pendidikan Indonesia | repository.upi.edu | perpustakaan.upi.edu



DECLARATION

| do hereby declare that every aspect was written in this research paper
entitled “Using A Four-Tier Diagnostic Test To Identify The Misconceptions
Held By Junior High School Students About Mechanical And Light Waves” is
the original result of my idea, efforts, and works without copying or plagiarizing
from other papers. The theories, opinions, and others that are contained in this paper
have been quoted or referenced based on scientific code from UPI and under
scientific ethics that applies in scholarly society. This declaration is created
truthfully and mindfully. Unless it is eventually considered to be a violation of
scientific ethics, or whether there is a statement by the other to the authenticity of
this research paper, | can accept the authorization of scholars or copyright that are
found. Hence, I am willing to take responsibility and accept academic sanctions

corresponds to the rules.

Bandung, August 7", 2023

Declarant,

Dicky Azi Nugraha

1905197

i
Dicky Azi Nugraha, 2023
USING A FOUR-TIER DIAGNOSTIC TEST TO IDENTIFY THE MISCONCEPTIONS HELD BY JUNIOR
HIGH SCHOOL STUDENTS ABOUT MECHANICAL AND LIGHT WAVES
Universitas Pendidikan Indonesia | repository.upi.edu | perpustakaan.upi.edu



ACKNOWLEDGEMENTS

The author extends profound gratitude and praise to the Almighty God,
Allah S.W.T., for bestowing the power and blessings that enabled the completion
of this research. Additionally, the author would like to express sincere and heartfelt

appreciation to the following individuals:

1. I am deeply grateful for the invaluable guidance and support provided by
Dr. Lilit Rusyati., M.Pd. throughout the process of creating this thesis. Dr.
Lilit's expertise and dedication have been instrumental in shaping the
content and structure of the thesis. Her insightful feedback and constructive
criticism have played a significant role in enhancing the quality of my work.
Without her assistance, navigating through this academic journey would
have been much more challenging. | extend my heartfelt thanks to Dr. Lilit
for her unwavering encouragement and belief in my capabilities. Her
mentorship has been a tremendous source of inspiration and motivation for
me.

2. | extend my heartfelt gratitude to Dr. Mary Margaret Thomas, M.Sc. for her
invaluable assistance and guidance throughout the thesis preparation. Dr.
Mary's expertise in idea creation and her meticulous attention to English
language pronunciation and grammar have been incredibly beneficial in
refining the content and language of my thesis. Her insightful feedback and
valuable suggestions have enriched the overall quality of my work. Dr.
Mary's input on what should be included in the thesis has been instrumental
in shaping the structure and focus of my research. | am deeply appreciative
of her unwavering support and encouragement throughout this academic
journey. Her mentorship has been instrumental in my growth as a researcher
and writer. Thank you, Dr. Mary, for your dedication and belief in my
potential.

0\
Dicky Azi Nugraha, 2023
USING A FOUR-TIER DIAGNOSTIC TEST TO IDENTIFY THE MISCONCEPTIONS HELD BY JUNIOR

HIGH SCHOOL STUDENTS ABOUT MECHANICAL AND LIGHT WAVES
Universitas Pendidikan Indonesia | repository.upi.edu | perpustakaan.upi.edu



3. | extend my heartfelt gratitude to Prof. Ida Kurniawati, M.Si., the head of
the Department, for the invaluable support and encouragement | have
received from the International Program on Science Education. Their
unwavering belief in my research has been a driving force, and | am deeply
grateful for their guidance and mentorship. | would also like to express my
sincere thanks to Dr. Eka Cahya Prima, S.Pd., M.T., the secretary of the
study program. Dr. Eka's generous assistance and expertise have been
instrumental in shaping this thesis. Their valuable feedback and constructive
inputs have helped me improve the quality of my work significantly. | am
truly appreciative of their dedication and support throughout this academic
journey. The support and guidance from Prof. Ida Kurniawati and Dr. Eka
Cahya Prima have been pivotal in making this research possible. Their
contributions have been immeasurable, and | am grateful beyond words for
their belief in my capabilities.

4. All IPSE Lecturer, Laborant, and Administrator Dr. Diana Rochintaniawati,
M.Ed., Rika Rafikah Agustin, M.Pd., Eliyawati, S.Pd., M.Pd., Lilit Rusyati,
S.Pd., M.Pd., Mary Margaret Thomas, M.Sc., Ph.D., Dr. Eka Cahya Prima,
S.Pd., M. T., Dr. Nanang Winarno, S.Si., S.Pd., M.Pd., Ikmanda Nugraha,
M.Pd., Resik Ajeng Maria, M.Pd., Mr. Latief Budiana, and Ms. Dhea
Aprilia Andhini, The author expresses heartfelt appreciation for all the
assistance, support, guidance, and knowledge provided since 2019 and
beyond. Their gratitude extends to the present moment and beyond,
acknowledging the valuable help received during this entire period.

5. The author would like to give their heartfelt gratitude to Ms. Eva and Ms.
Dewi for their invaluable assistance and support during the implementation
stage of this research. Their contributions have been instrumental in
ensuring the successful execution of the study. Additionally, the author
expresses sincere appreciation to all the students who willingly participated
in this research, as their involvement has been crucial in generating

meaningful insights and data.

\"
Dicky Azi Nugraha, 2023
USING A FOUR-TIER DIAGNOSTIC TEST TO IDENTIFY THE MISCONCEPTIONS HELD BY JUNIOR
HIGH SCHOOL STUDENTS ABOUT MECHANICAL AND LIGHT WAVES
Universitas Pendidikan Indonesia | repository.upi.edu | perpustakaan.upi.edu



6. The author holds deep affection for their beloved mother, who has been a
constant source of help and has provided abundant resources, enabling them
to reach their current position. The author also express gratitude to their
supportive sister, who has been caring and encouraging throughout their
journey. Additionally, the author acknowledges their brother-in-law for
sharing valuable advice and experiences that have been beneficial to them.

7. The author also wishes to extend gratitude to all of their best friends around
the world who have been a constant source of support and companionship.
Their presence and assistance have been instrumental in helping the author
alleviate stress and find comfort during challenging times.

Vi
Dicky Azi Nugraha, 2023
USING A FOUR-TIER DIAGNOSTIC TEST TO IDENTIFY THE MISCONCEPTIONS HELD BY JUNIOR
HIGH SCHOOL STUDENTS ABOUT MECHANICAL AND LIGHT WAVES
Universitas Pendidikan Indonesia | repository.upi.edu | perpustakaan.upi.edu



USING A FOUR-TIER DIAGNOSTIC TEST TO IDENTIFY THE
MISCONCEPTIONS HELD BY JUNIOR HIGH SCHOOL STUDENTS
ABOUT MECHANICAL AND LIGHT WAVES

Dicky Azi Nugraha
International Program on Science Education

dickyazi.upi@upi.edu

ABSTRACT

This study delves into the significance of mechanical and light waves in
comprehending diverse scientific concepts. Waves and vibrations are essential
topics for students due to their numerous real-life applications. However, individual
students' perspectives and everyday experiences may lead to misconceptions that
hinder their learning process. To tackle this issue, a four-tier diagnostic test was
designed and validated to assess students' conceptions and misconceptions. Content
validity and reliability tests were conducted to ensure the instrument's accuracy and
consistency. This research primarily focused on two prominent misconceptions
related to wave behavior and properties, specifically involving light diffraction,
reflection, and refraction. The results revealed varying levels of misconception
among students, highlighting the necessity for targeted interventions in physics
education. Educators play a crucial role in enhancing students' conceptual
understanding by providing clear explanations of complex concepts, fostering
discussions, and incorporating real-life examples. The findings underscore the
importance of addressing misconceptions and cultivating meaningful learning
experiences in physics education. A deeper understanding of scientific concepts
enables students to develop critical thinking and reasoning skills, contributing to
their overall academic achievement and real-world applications. By recognizing
and rectifying misconceptions, educators can empower students to excel in their
academic pursuits and apply their knowledge effectively in various practical
scenarios.

Keyword : Four-tier Diagnostic Test, Misconception, Wave Behavior, Wave
Properties.
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PENGGUNAAN TES DIAGNOSTIK EMPAT TAHAP UNTUK
MENGIDENTIFIKASI MISKONSEPSI PADA SISWA MENENGAH
DASAR TENTANG GELOMBANG MEKANIK DAN CAHAYA

Dicky Azi Nugraha
International Program on Science Education

dickyazi.upi@upi.edu

ABSTRAK

Penelitian ini bertujuan untuk menjelaskan pentingnya pemahaman tentang
gelombang mekanis dan cahaya dalam menggali berbagai konsep ilmiah.
Gelombang dan getaran merupakan topik yang krusial bagi para siswa karena
memiliki banyak aplikasi yang relevan dalam kehidupan sehari-hari. Namun,
pandangan dan pengalaman individu para siswa seringkali menyebabkan
munculnya miskonsepsi, yang pada akhirnya dapat menghambat proses
pembelajaran mereka. Oleh karena itu, dalam penelitian ini telah dirancang dan
divalidasi yaitu sebuah tes diagnostik empat tahap yang bertujuan untuk menilai
tingkat pemahaman dan miskonsepsi para siswa. Uji validitas konten dan
reliabilitas telah dijalankan guna memastikan akurasi dan konsistensi instrumen
penilaian tersebut. Penelitian ini menitikberatkan pada dua miskonsepsi utama yang
berkaitan dengan perilaku dan sifat gelombang, khususnya yang terkait dengan
fenomena pembelokan, pantulan, dan pembiasan cahaya. Hasil penelitian
mengungkapkan adanya tingkat miskonsepsi yang beragam di antara para siswa,
yang menegaskan perlunya intervensi yang sesuai dalam upaya meningkatkan
kualitas pendidikan fisika. Para pendidik dapat meningkatkan pemahaman
konseptual para siswa dengan mengklarifikasi konsep-konsep yang kompleks,
mendorong terjadinya diskusi interaktif, dan mengintegrasikan contoh-contoh
nyata dalam pembelajaran. Temuan penelitian ini menegaskan pentingnya
penanganan miskonsepsi serta pendekatan pembelajaran yang memadukan makna
dan pengalaman nyata dalam dunia fisika. Dengan mengembangkan pemahaman
yang lebih mendalam mengenai konsep-konsep ilmiah, para siswa dapat mengasah
keterampilan berpikir kritis dan penalaran, yang pada gilirannya akan berkontribusi
pada prestasi akademis secara menyeluruh serta kesuksesan dalam
mengaplikasikan pengetahuan dalam situasi dunia nyata.

Kata Kunci: Miskonsepsi, Perilaku Gelombang, Sifat Gelombang, Tes Diagnostik
Empat Tahap.
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