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Abstrak

Kajian ini adalah berfokus kepada pengalaman pengguna dalam menggunakan Realiti
Maya (VR) dan Realiti Maya Imersif (IVR) yang direka bentuk untuk kanak-kanak dalam
mempelajari keselamatan jalan raya di peringkat sekolah rendah, khususnya dalam
meminimumkan kesan cybersickness. Penemuan sebelum ini telah mendedahkan bahawa
kajian berkaitan kandungan pendidikan melalui IVR sangat kurang terutamanya dalam
keperluan khusus dan bukti empirikal dalam mengurangkan kesan cybersickness semasa
menggunakan aplikasi IVR. Oleh yang demikian, kajian ini mencadangkan sebuah model
reka bentuk Immersive Virtual Reality Aid System with Tamed Cybersickness for Children
Road Safety Education (IVRAS4CROSE). Terdapat empat (4) objektif utama bagi kajian
ini: (1) untuk menentukan komponen, elemen dan garis panduan untuk pengurangan
cybersickness bagi cadangan model reka bentuk IVR untuk pendidikan keselamatan jalan
raya kanak-kanak dengan kesan yang minimum terhadap cybersickness, (ii) untuk
membangunkan model reka bentuk [IVRAS4CROSE untuk pendidikan keselamatan jalan
raya kanak-kanak dengan keupayaan dalam mengurangkan kesan cybersickness, (iii) untuk
menilai dan mengesahkan cadangan model reka bentuk IVRAS4CROSE melalui kaedah
prototaip dan ulasan daripada pakar dan juga pengguna akhir, dan (iv) untuk menilai
prototaip dari segi imersif, interaksi, navigasi, dan tindak balas fizikal terhadap
cybersickness. Selain itu, kesemua objektif telah berjaya dicapai melalui pelbagai aktiviti
saintifik dan langkah penyelidikan melalui Metodologi Penyelidikan Sains Reka Bentuk.
Hasilnya, kajian ini telah mencadangkan 19 sub-komponen yang telah dipecahkan kepada
lima komponen utama didalam IVRAS4CROSE. Model reka bentuk cadangan ini juga
telah ditentusahkan melalui kaedah ulasan pakar dan prototaip. Telah didapati bahawa
model reka bentuk yang dicadangkan ini telah diterima secara positif oleh pakar tempatan
dan antarabangsa dan sekaligus berguna kepada pembangun IVR melalui proses prototaip.
Dapatan daripada ujian pengalaman pengguna juga menunjukan [VRAS4CROSE — Bijak
Melintas adalah berupaya menyokong kanak-kanak dalam mempelajari Pendidikan
Keselamatan Jalan Raya (PKJR) dan pada masa yang sama telah berjaya mengurangkan
kesan cybersickness terhadap aplikasi IVR. Kesimpulannya, kajian ini menambah baik
pengetahuan yang sedia ada melalui [IVRAS4CROSE, di mana ia menyediakan elemen dan
prinsip yang membantu dalam mengurangkan kesan cybersickness dan secara tidak
langsung memupuk penglibatan kanak-kanak dalam mempelajari PKJR. Dari segi
sumbangan praktikal, kajian ini menghasilkan [IVRAS4CROSE — Bijak Melintas sebagai
aplikasi pendidikan alternatif untuk komuniti didalam PKJR.

Kata kunci: Realiti maya, Realiti maya imersif, Reka bentuk, Pendidikan keselamatan
jalan raya kanak-kanak, Cybersickness
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Abstract

This study focuses on User Experience in Virtual Reality (VR) and Immersive Virtual
Reality (IVR) assisted learning concept that is designed for children in learning road safety,
particularly in minimizing the effect of cybersickness. Previous findings have revealed that
studies related to educational content via IVR are highly lacking especially in specific
requirements and empirical evidence in reducing the cybersickness effect of IVR
applications. Hence, this study proposes a Design Model of Immersive Virtual Reality Aid
System with Tamed Cybersickness for Children Road Safety Education (IVRAS4CROSE).
There are four (4) main objectives of this study: (i) to determine the main components,
elements, and cybersickness reduction guidelines of the proposed Design Model of
IVRAS4CROSE with minimal impact of cybersickness effects, (ii) to develop the Design
Model of IVRAS4CROSE with capability in minimizing cybersickness effect, (iii) to
evaluate and validate the proposed design model of IVR through prototype and reviews
from experts and end-user, and (iv) to evaluate the prototype in term of immersion,
interaction, navigation, and physical response toward cybersickness aspect. All objectives
have been achieved through various scientific activities and research steps through The
Design Science Research Methodology. As a result, this study proposes 19 sub-
components that break down five main components of the IVRAS4CROSE. The proposed
model has been validated through expert review and prototype. It was found that the
proposed model has been positively accepted by local and international experts and is also
useful for IVR developers through prototype. The findings of user experience evaluation
also indicate that the application of IVRAS4CROSE — Bijak Melintas is capable to support
children in learning RSE and at the same time has successful in minimizing the effect of
the cybersickness toward IVR application. In conclusion, this study improves the existing
knowledge through IVRAS4CROSE, as it provides the design elements and principles that
help reduce the cybersickness effect and indirectly cultivates children engagement in
learning children RSE. For practical contribution, this study produces the [IVRAS4CROSE
— Bijak Melintas as an alternative educational application for communities in learning
children RSE.

Keywords: Virtual reality, Immersive virtual reality, Design model, Children road safety
education, Cybersickness
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CHAPTER ONE

INTRODUCTION

1.1 Overview

This chapter explains the details of the proposed research. It comprises nine important
components. It begins with a discussion on the background of the study. It is followed by
a problem statement, research gaps, research question, and research objective. Next, the
discussion focuses on the scope of the study, the expected contribution of the study, and
the theoretical model of the study. Lastly, this chapter maps the whole content in an

organization of the thesis.

1.2 Research Background

Multimedia is a new form of content representation that is different from traditional media
that only uses basic computer displays such as a text-only or traditional printed form in
conveying information to the users. Multimedia uses a combination of different media
elements such as text, audio, graphic, animation, video, and interactive content where it
can be transmitted, processed, and digitally stored. It also enables users to navigate,
interact, create and communicate in the digital environment (Roussou et al., 2006). Now,

the media elements are enriched with virtual reality and augmented reality (Ludlow, 2015).

Multimedia applications have been absorbed into various areas and contexts including
advertisement (Cheng et al., 2012), entertainment (Tan et al., 2015), medical (Mccoy et al.,
2016), engineering and architecture (Rafi et al., 2010), and education (Christou, 2010). For

example, multimedia has become an effective tool that successfully solves the problem in
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Appendix A

Sample of Invitation Email for Experts

Reviewer for Design Model of Immersive Virtual Reality Aid System for Children Road Safety Education

Dear Or. Danakorn Nincarean,

1 am Nur Sauri Bin Yahaya, fimedi at School of Multime
Immersive Virtual Reality & 2ty Education. This study fo
simulated virtual environment via Hezd Mounted Devices [HMD)

achnology and Communication, Universiti Utara Malaysia {UUM), Malaysia. My
se5 on the supportive and anentive lsarning assistance tha cally designs in help

udy is relsted to the developmen; = Design Model of
dren to learn proper road crossing through the various

ul
Saf

| 2m interested in your sxpartise in Virtusl Reality, and | have cited some of your publications in my thesis. Your know
design model. In accordance, | would like to invite you to be an Expert Reviewer in my study

and experiencs, =5 2 prominent ressarcher in this field, is highly required and suitsble to review my proposed

1 will send you the official consent form pointment lemr from UUM, 2ccompznied with the propased mode! and instruments. The proposad design model is in form of 2 figure of Pdf format. With your expertisz and

requiras you a short period of time to review the design model

Hape to hear positive feedback from you soan

Thanking you in advance for your time, consideration, and assistance

Thank you
Kind regards
Nur Sauri Bin Yahaya
Phd Candidate

Tutor (Without
Unive: Utara

DANAKORN NINCAREAN A/L EH PHON

Hi, good day i

Daar Mur Sauri
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Appendix B

Sample of Appointment Letter
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Appendix C

Sample of Consent Form for Experts
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Appendix D

Sample of Instrument for Experts Review

INSTRUMENT FOR EXPERT REVIEW

DESIGH MODEL OF IMMERSIVE VIRTUAL REALITY AID SYSTEM FOR CHILDREM ROAD SAFETY
EDUCATION (WVRAS4CROSE)

Dear ProfiAssoc. Proff Dr.f Sidd Madam
EXPERT REVIEW OF DESIGN MODELOF IWVRAS4CROSE

I am MNur Saurn Yahaya and cumrently pursuing PhD study at Universiti Utara Malaysia. | am defighted to
inform that you have been selected to participate in this study based in the following criteria:

+* Have academic qualification (MasterfPhD) in related field either Multimedia (WVR, AR, MR),
Educaticnal Technology, Creative Industry. Visual Design, User Experience, andfor

* Have involved in researching/developing/ztudying and practicing ViR or VR or MR or Mobile or
Educaticnal Technolegy or Computer Science or Creative Industry or Visual Design or User
Experience field for at least 5 years of experience.

This study proposes the Design Model of IWVRAS4CROSE, which iz specifically designed for children to
leam road safety. In this study, road safety education has been selected prior o the raising issues and
concem relating children in understanding and implementing road safety in their daily basis. The main
objective of this study is to propose a design model of immersive virtual reality via head mounted display
{HMD} which iz capable to promote positive leamning interaction and new leaming expenence for children
to leam road safety education. It is proposed that this model consists of comprehensive comiponents and
elements with proper attention in creating better leaming environment concept that will cultivate the
children leaming experience.

COne part of the research is to evaluate the proposed model in a few dimensions. The review questions
are designed to evaluate: i) relevancies of the proposed companents and elements of VRASACROSE,
i} the extracted design elements and principles, and iii) readability and understandability of the model.
Additionally, based on your expertise, experience, knowledge and interest, | would like to humbly solicit
your comments and suggestion in improving the proposed design model.

Your cooperation and input in completing the review question is highly appreciated and | would be really
honored if you can do the evaluation accordingly.

The information supplied will be treated as confidential and will be used for the research purposes, which
maybe reported ancnymously in academic publications.

Please feel free to contact me by email (saurelX@ gmail.com) in regards to any queries or my supervisor
Assoc. Prof. Ts. Dr Arffin Aldul Mutalib.

Thank you for your time and assistance.
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Instruction:

The review instruments are attached with the figures of:

i} The basic model (Figure 1)
i) The detail design model (Figure 2)

Please read and go through the figure of the Design Model of IWVRAS4CROSE carefully. Once this is done, with the
expertise and experience you possess, please complete the questions in the provided spaces.

PART I: EXPERT /REVIEWER DETAILS {* required to fill-in]

Mame*

Age

Highest Education Lewvel|

- L -
Experience : years

Area of Expertise
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Positional
Tracking

Persistence

Latency

3 | The term use is easy to understand Yes Mo

4 | The relationship and flows of all main component and sub-component are Yes Mo
logica

% | Owerall, the design model is readable Yes Mo

6. You are encouraged to write your recommendation in the space below:
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Appendix E

Sample of MOE PKJR Syllabus
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Appendix F

Sample of Storyboard of IVRAS4CROSE — Bijak Melintas
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Appendix G

Sample of Voice Over Scripting

Mengenali Kenderaan Vioice Ower Script

Instruction Character Assist VO

Selomat datang ke Modul 1 iaitw Mengenall Kenderaan. Dalam paparan ini, adik boleh belajar mengenali
pelbogai jenis kenderoan seperti basikal, motosikal, bas sekoloh,ambuiaons dan banyak lagi. Adik boleh
berinteraksi dengan memegang mode! kenderoon dan penerangan lanjut akan dioktifkan.

Selain itu, oi bahagion dinding belakang setiap kenderaan, ada beberapa contoh gambar dan pensrangan
yang lebih jelas.

Jom kita teroka bersomo-sama!

BASIKAL

Basikal merupakan kenpdercan duo rodo pang ditunggang dengon mengayuh pedaolnpe dengan
menggunakan kaki atoupun menggunokan tenaga elektrik untuk bergerok.

Terdapat beberapa jenis basikal yang teloh disesuaikan dengan sitwesi yomg tertenty. Sebagai contoh,
basikal gunung yong digunokon wntuk aktiviti losak, basikal lipat watuk oktiviti riodoh den basikal roda
tigo yang digunakan untuk membawa penumpang otoupun barongan.

MOTOSIKAL

Maotosikal merupakan kenderaon dua roda yang menggunekan engin atow tenoga efektrik untuk bergerok
dan anya periu ditunggong sepert! kenderoan dua roda yang loin seperti basikaol.

Untuk pengetohuaon adik, terdopat beberapa jenis motosikal seperti “Super Bike” - motosikal berkelajuan
tinggi, “Skuter” - matasikal yang menggunakon transmisi gutomatic den Kapoai —motosikal yang ringkas
dan mudoh untuk ditunggang.

BAS

Bas merupaokon pengangkuton awam pang digunakan wniuk membowo penumpang ke sotu destingsi
yang ingin aituju.

Untuk pengetahuan odik terdapat 4 jenis bas di Moloysio seperti -

1 Bas Henti Henti — Bas yong berulong alik mengikut loluan yang teloh ditetapkon

2 Bas Sekolah — Bas yang digunakan secara ekslusif untuk membowa murid atau kokitangan Pendidikan
ke sekolah

3 Bas Pekerjo — Bas yang digumakan untuk membowa pekerja ke mang manag tempat perindustrian.

4.Bas Ekpress — Bas yong digunakan untuk membawa penumpang ke destimasi pang jouh.

385




KERETA AR

Kereto Api merupokan pengangkutan owam yang baleh digunakan untuk membawa penurmpang dan juga
barangarn cargo. Terdapat beberapa jenis kereto api seperti kereta api wap, kereta api elektrik dan kereta
api diesel.

Untuk pengetahuan odik, kereto api penumpang terbohagi kedapado dua ioitu kereto api elektrik yaong
kebonyokonmya beroperasi di pusgt-pusat bandar yong menghubungkan destingsi yong terdekot
Manakalo kereta api diesal digunakon untuk membowe penumpanyg ke destinags’ yamng jawh.

Selgin itu, terdopat juga kereto api kargo, yang menyediakan perkhidmatan membowa kargo yong
bigsonyo sangat mudah untuk dickses untuk membawa barangan dengan kuantiti yang banyak.

TRAK PEMADAM KEBAKARAN

Trak Pemadam Kebokaran merupokan kenderoon yong diguno pakol oleh Agensi Keselamoton domn
Penyelamat seperti BOMBA bagi tujuan memadam kebakaran. Kenderaan ini dilengkapi dengan pelbogai
peraloton untuk menyelomat dan juga memodam api.

AMBLULANS

Ambulans merupakan kenderoan pang digunakan oleh pihok hospitol otoupun maong mang ogensi
penyelamat di negarg kita bagi tujuon membowa pesakit ke hospital bagi mendapatkan rowatan.

Sebogaoi oramg owam pong pribotin, kito harusloh memberikan loluon dengan segerg sekiranya kita
berhadapan dengan ambulans di jolan raya seperti bergerak ke kini otau kekanan bahu joion bagi memberi
Ialuan kepodo embulons untuk segera tiba ke hospital.

KERETA

Kereta merupokan kenderogn berodo yang menggunokan petrolfdiese! atou tenogo elektrik untuk
bergerak. Kendergan boleh digunokan sehogol kenderoan persendiriaon atow pun untuk pengonghkutan
W,
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Appendix H

Sample of Observation Checklist
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Appendix I

Sample of Interview Checklist

USER EXPERTENCE TESTING [INTEEVIEW CHECELIST]

DESIGN MODEL OF IMMERSIVE VIRTUAL EFALITY AID SYSTEM FOE CHILDREN
EOAD SAFETY EDUCATION (IVEASICROSE)

SECTION A: RESPONDENT DETATLDEMOGRAPHIC

Gender . I:I Male I:I Female

Schoal
School Standard Level

Pespondent ID

SECTION B: EXPERIENCE ON USING COMPUTER, HMD AND ANY I'VR
APPLICATION

This section collects the respondent feedback mn temms of the expenience of using the computer, computers
the experience in using HMD, and the experience in using any IVE. application such as education
application or games.

Mo | Question Answer
1 | Have you leamed to use the computer before?
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Appendix J

Sample of Parent Consent Form

SURAT AKUAN REBENARAN IBU BAPA / PENJAGA

Adalah saya 1bu /bapa / penjaga
kepada mmmd bemama ., pembawa kad
pengenalan / surat beranak bemaombor vang belajar
i Sekolah Kebangsaan .
Dengan kerelaan hati saya:

1. Saya bersetyu menmiznkan anak/ jagaan saya menjadi responden kajian bagm

penyelidikan yang dijalankan oleh penyelidik Nur Saun Bin Yahaya,

Memben kebenaran kepada pihak Tuan uniuk merakam dan merekod segala reaksi dan
percakapan anak/ jagaan saya di dalam bentuk video, audio dan gambar bagl tujuan
penvelidikan.

. Bersetu TIDAK skan membuat sebarang funhitan di mabkamah ferhadap mana —

miana pibak sekiranya kandungan rakaman tersebut digunakan unfuk tujusn penerbitan
penvelidakan dan disebarkan kepada pihak umum.

Nota : Eajian ini melibatkan penggunaan aplikasi computer yang beriajuk * ITRASICROSE -

Bijak Melintas " untuk diuji dari aspek pengalaman pengaumaan tanpa melibatkan bahan-bahan

yang berbahaya.

Dhsaksikan Oleh :
Tandatangan [bu/ Bapa/ Penjaga Tandatangan Penyelidik
Nama: Nama Saks1 -
No. KF: No.KP:
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