Virtual Reality-Based Game for Korean Alphabet Learning
Difta Fitrahul Qihaj, Dr. Ir. Ahmad Nasikun, S.T., M.Sc.;Dr. Indriana Hidayah, S.T., M.T.

Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/

GADJAH MADA CONTENTS

ENDORSEMENT PAGE ... i
STATEMENT . ..o, iii
PAGE OF DEDICATION ...ttt v
PREFACE . ... e A%
CON T EN T S e vi
LIST OF TABLES . ... ix
LIST OF FIGURES .. .. X
NOMENCLATURE AND ABBREVIATION ... Xi
INTIS ARI . .. e xii
AB ST R ACT .. Xiii
CHAPTER I INtroduCtion ................euueeeeeeeeaaa 1
1.1 Research MOtIVAtION . ......uuet ettt 1
1.2 Problem Statement............coooiiiiiiiiii i e 3
1.3 Research ObJECtiVES . ....uuuueeett ittt eeaaas 4
1.4 Scope and LImitation .........coviiiiiiiiiiiiiiiii e 4
1.5 Research Significance ............oooiiiiiiiiiiiniiiiii i i 5
1.6 ThesiS OULINE . ....cooiii e 5
CHAPTER II Literature Review and Fundamental Theory .......................... 6
2.1 Literature ReVIEW ... 6
2.2 Fundamental Theory .........ccooiiiiiiiiiiiii i 13
2.2.1 Korean Language Materials ...........cccoooiiiiiiiiiiiiiiiiineeeia. 13
2.2.1.1 Korean Language ...........coouuiiiiiiiiiiiiiiiiiiaiaaen 13

2.2.2 A Theoretical Foundation for Virtual Reality Application Devel-
103 0) 10 ) 11 P 14
2.2.2.1  Virtual Reality (VR) ... 14
2222 Game Engine.........covviiiiiiiiiiii i 15
2.2.2.3  Optical Character Recognition (OCR).................... 15
2.2.2.4  Automatic Speech Recognition (ASR) ................... 16
2.2.2.5 Feature-Driven Development (FDD) ..................... 17
2.2.2.6  Levenshtein Distance ...............coovviiiiiiiiiiiiann. 18
2.2.277  Wagner-Fischer Algorithm ............................... 19
2.2.2.8 Longest Common Subsequence (LCS) ................... 20
2229  Software Testing .........covvviiiiiiiiiineeeiiiiiinannn.. 21
2.2.3  Questionnaire Theory and Methodologies........................... 21

2.2.3.1 Virtual Reality System Usability Questionnaire (VR-
SUQ) ettt 21

Vi



Virtual Reality-Based Game for Korean Alphabet Learning
Difta Fitrahul Qihaj, Dr. Ir. Ahmad Nasikun, S.T., M.Sc.;Dr. Indriana Hidayah, S.T., M.T.

Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA 2.2.3.2  Igroup Presence Questionnaire (IPQ)..................... 23
2.2.3.3 Intrinsic Motivation Inventory (IMI) ..................... 25
CHAPTER III Research Methods ...............uuuuuuiiiiiiiiiiiiiiiiiiiaa 27
3.1 Toolsand Materials ..........cooviiuiiiiiiiie i 27
BT TOOIS e e 27
3111 Hardware .......ooooiiiiiiiiii 27
3112 0 Software .......ooviiiiii 27
3.1.1.3  Materials ...ooovniii 28
3.2 Methods USed ......uuunn 28
3.2.1 Methods in Planning and Design Phase.............................. 28
3.2.2 Methods in Development Phase .....................ooooiiiiiii. .. 28
3.2.3 Methods in Testing Phase............oooviiiiiiiiiiiiiiiiiiiinn. .. 30
3.3 Research Process FIow ...........oooii 30
3.3.1 Research Problem Identification ......................cooiinan.. 31
3.3.2  Literature Review .........oouiiiiiiiiii i 31
3.3.3 Application Development...............cooiiiiiiiiiiiiiiiiiiiinn... 31
3.3.4 Develop an Overall Model of Materials and Software .............. 32
3.3.4.1 Hangeul Historical Narrative Module .................... 32
3.3.42 Fundamental Vowel and Consonant Materials ........... 33
3.3.4.3 Combination of Vowel and Consonant Materials ........ 33
3.3.4.4 Vocabulary Materials ..............ooooiiiiiiiiiii . 34
3345 QuizModule ... 35
3.3.4.6 Requirements Artifact .............cooiiiiiiiiiiiiiiii.. .. 36
3347 UseCaseDiagram ...........coovviiiiiiiiiiiiiiininnnnn.. 37
3.3.4.8 ClassDiagram .........coovviiiiiiiiiiiineeeeiiiiiaann.. 38
3.3.5 Build List of Technical Features ...................ooooooiiiiiit. 40
3.3.6 Development Plans by Each Feature ............................o... 42
3.3.7 Features Development Iteration Process ........................ooee. 44

3.3.7.1 Hangeul Handwriting Recognition (20 February - 23

March) .. .ooviii 44
3.3.7.2  Hangeul Speech Recognition (24 March - 25 April)..... 46
3.3.7.3 Hangeul Similarity Algorithm Design (26 April - 18

MY ) e 50
3.3.7.4 Hangeul Learning System (18 May - 31 May) ........... 54
3.3.7.5 Learning Modules Implementation (31 March - 28 May) 55
3.3.7.6  Quiz Module Implementation (29 May - 31 May)....... 55
3.3.777  Game Environments (10 April - 31 May) ................ 55
3.3.7.8  Features Integration (21 April - 31 May)................. 56
3.3.7.9 Data Source (21 April -31 May) ........coovviiiinnn.... 58

vii



Virtual Reality-Based Game for Korean Alphabet Learning
Difta Fitrahul Qihaj, Dr. Ir. Ahmad Nasikun, S.T., M.Sc.;Dr. Indriana Hidayah, S.T., M.T.

Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAHMADA 338 Application User TeSting .............cccuevereririniiiiiiininennns. 60
3.3.8.1  Participant Demographics ................ooviiiiiiiinn.... 60
3.3.8.2 Testing Procedures.............ccooiiiiiiiiiiiiiiiiinnn... 61
3.3.8.3  Questionnaires Design.............oooviiiiiiiiiiiiiinnn.. 62
CHAPTER IV Research Results...........oooiiiiiiiiiiiiiii e 65
4.1 Development Results ...........ouuiiiiiiiiiiiiiii i 65
4.1.1 Writing System User Interface ................coooiiiiiii i, 65
4.1.2 Speech System User Interface ..., 66
4.1.3 Drawing Hangeul Character User System Interface................. 69
4.1.4 Learning Modules User Interface .................ooooiiiiiinn. 69
4.1.5 Quiz Module User Interface ...............cooiiiiiiiiiiiiiinn.... 71
4.1.6 Game Environments User Interface ..................coooiiiiiinn, 72
4.1.7 Features INntegration ............coeeiiiiiiiiieeeeeiiiiiiaeeeeeeennnnn. 74
4.2  Questionnaires Results. ... e 77
4.2.1 Analysis of VRSUQ Questionnaire Results ......................... 77
4.2.2  Analysis of IPQ Questionnaire Results .............................. 79
4.2.3  Analysis of IMI Questionnaire Results .....................oooouei 81
4.3 Research DISCUSSION ...ttt eeans 83
CHAPTER V  Conclusion and Future Work .............oooiiiiiiiiiiiiiiiin e 86
5.1 ConCIUSION ...t 86
5.2 Future Research and Improvements..............ooooiiiiiiiiiiiiiiinn e, 87
REFERENCES ... 89
APPEN DX .. L-1
L.1  Ethical Clearance ............c.ueeeiiiineeiiiieeeiin i eiiineeeianeennns L-1
L.1.1  Ethical EXemption ...........ccoiiiiiiiiiiiieeeiiiiiiieeeeeeennnnnns L-1
L.1.2 Informed COnSent ................uuuuuuuuuuuuneiiiiiiiiiiiiiiinnnnns L-2
L.2 FDD DOCUMENLS ...\ttt e et iie et et e iee e e iee e ie e eiaeeeaans L-4
L.2.1 Listof features document.............ccooviiiiiiiiiiiineeiiineeennnn.. L-4
L.2.2 List of plans by each feature document .............................. L-7
L.3 Indonesian Translation of the Research Questionnaires .................... L-11
L3.T VRSUQ .o L-11
L322 TPQ e L-12
L33 DMl L-13
L.4 Research Questionnaire Data.................ooiiiiiiiiii i, L-13
LAT  VRSUQ . .o L-13
L4222 TPQ e L-15
Lo4.3  IMI Lo L-16
L.5 Testing Documentation ............ooouuieeiiiineeiiiieeeiieeeeiineeennanans L-16

viii



