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Abstrak 

Kajian ini menumpukan kepada usaha untuk membangunkan satu bahan 

pembelajaran tambahan prosedur menunaikan Haji. Berdasarkan kajian awal, bahan-

bahan tambahan dan kaedah pembelajaran didapati kurang berkesan dalam memberi 

kefahaman yang jelas kepada pengguna, sama ada yang muda mahu pun yang tua. 

Kebanyakan bahan tambahan sedia ada adalah berdasarkan pembelajaran pasif. 

Untuk menyediakan bahan pembelajaran yang lebih baik yang mampu menyokong 

pembelajaran aktif dan pembelajaran kendiri, kajian ini menggabungkan persekitaran 

maya (PM) dan teknologi multimedia (MM) untuk membangunkan prototaip Haji 

Maya (V-Hajj). Garis panduan reka bentuk pembujukan juga telah disesuaikan bagi 

memujuk pengguna terutamanya orang dewasa untuk mengubah persepsi mereka 

terhadap penggunaan bahan berasaskan komputer. Dengan menggunakan elemen-

elemen penting tertentu, satu model konseptual persekitan pembelajaran Haji telah 

dibina. Model ini menitikberatkan prinsip pembelajaran MM, Teori Kognitif 

Pembelajaran MM, Teori Konstruktivi PM, Prinsip Teknologi Pembujukan, proses 

pengarangan MM, proses pengarangan PM dan garis panduan reka bentuk 

pembujukan. Model tersebut dan prototaip perisian merupakan penyumbang utama 

dalam kajianini. Metodologi yang digunakan dalam kajian ini merupakan gabungan 

reka bentuk penyelidikan yang disesuaikan daripadaVaishnavi dan Kuechler pada 

tahun 2008. Metodologi ini menggabungkan proses dan kaedah yang digunakan 

untuk pengarangan PM dan pengarangan MM untuk menghasilkan prototaip V-Hajj. 

Penilaian pakar mendedahkan beberapa batasan prototaip, dan ia telah dibaikpulih. 

Sementara itu, keputusan penilaian pengguna mendedahkan bahawa prototaip V-Hajj 

telah memberi indikasi yang baik kepada penggunaan dan kebolehgunaan, serta 

kesan pembujukan prototaip V-Hajj sebagai bahan tambahan pembelajaran Haji 

kepada pengguna. Kesimpulannya, integrasi MM, PM dan teknologi pembujukan 

dalam mereka bentuk dan membangunkan bahan pembelajaran tambahan Haji 

membantu pengguna untuk belajar dengan lebih baik. Walaubagaimanapun, terdapat 

batasan tertentu yang masih perlu diperbaiki pada masa akan datang, seperti 

menambah bilangan responden dalam kajian. 

Kata kunci: Haji, Teknologi multimedia, Persekitaran maya, Teknologi pembujukan  
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Abstract 

This study focuses on an attempt to develop a supplementary learning material for   

the procedures to perform the Hajj. From the preliminary studies, the existing 

supplementary materials and learning methods were found to be less effective in 

giving a clear understanding to the users, whether they are youngsters or elders. 

Moreover, most of the current supplementary materials are based on passive learning 

mode. To provide a better supplementary learning material which supports active 

learning and self-directed learning, this study incorporates virtual environments (VE) 

and Multimedia (MM) technologies to develop Virtual Hajj (V-Hajj) prototype. 

Certain persuasive design guidelines were also adapted to persuade users particularly 

the elders to change their view in using computer-based material. By employing 

certain important elements, a conceptual model of persuasive Hajj learning 

environment was constructed. It consists of MM learning principle, Cognitive 

Theory of MM Learning, VE constructivist theory, persuasive technology principles, 

MM authoring processes, VE authoring processes and persuasive design guidelines. 

The model and its courseware prototype are the major contributions of this study. 

The methodology used in this study is an adaptation of the research design used by 

Vaishnavi and Kuechler in 2008. It combines the processes and methods used for VE 

authoring and MM authoring to produce V-Hajj prototype. The expert evaluation 

revealed some limitations of the prototype and the limitations have been fixed. 

Meanwhile, the user evaluation results revealed that the V-Hajj prototype provided 

good indication of the applicability and usability as well as the persuasive effect of 

the V-Hajj prototype as a supplementary Hajj learning material to the users. In 

conclusion, an integration of multimedia, virtual environment and persuasive 

technology in designing and developing a supplementary Hajj learning material has 

helped users to learn better. However, certain limitations do remain, such as the 

number of respondents involved in this study. This will be rectified in the future. 

Keywords: Hajj, Multimedia technology, Virtual environment, Persuasive 

technology 

  



 

 iv 

Acknowledgement 

In the name of Allah, the Beneficent, the Merciful 

 

The Prophet Muhammad (SAW) said: "The seeking of knowledge is obligatory for 

every Muslim." - Al-Tirmidhi, Hadith 74 

 

Alhamdulillah, grateful to Allah, lastly this thesis is finally completed. During this 

journey towards completion of this thesis, many new things and experiences have 

been gained in especially in virtual environment technology, multimedia and also 

persuasive technology. 

 

My deepest gratitude goes to Ministry of Science, Technology and Innovation, 

Malaysia and Universiti Utara Malaysia for the financial supports and facilities 

provided.  

 

A lot of thanks to my both UUM supervisor, Assoc. Prof Abdul Nasir Zulkifli and 

Mdm. Nur Fadziana Faisal Mohamed for never-ending supports, courage and helps 

along to complete this thesis. 

 

Special thank goes to my parents for believing in me. Without their faith, this Master 

Degree would have been mission impossible. 

 

Last but not the least, I would like to thank my colleges and the other peoples who 

never fail in encouraging me along my completion this thesis until now. Thank you 

all. 

 

 

 

 

  



 

 v 

Table of Contents 

Permission to Use .......................................................................................................... i 

Abstrak ......................................................................................................................... ii 

Abstract ...................................................................................................................... iii 

Acknowledgement....................................................................................................... iv 

Table of Contents ......................................................................................................... v 

List of Tables.............................................................................................................. xii 

List of Figures ........................................................................................................... xiv 

List of Appendices ................................................................................................... xvii 

List of Abbreviations.............................................................................................. xviii 

CHAPTER ONE: INTRODUCTION ...................................................................... 1 

1.1Overview ................................................................................................................. 1 

1.2 Research Background............................................................................................. 1 

1.3 Research Problem................................................................................................... 3 

1.4 Preliminary Study .................................................................................................. 5 

1.5 Purpose of the Study .............................................................................................. 8 

1.6 Research Questions ................................................................................................ 9 

1.7 Research Objectives ............................................................................................... 9 

1.8 Research Scope .................................................................................................... 10 

1.9 Research Hypotheses ........................................................................................... 11 

1.10 Research Significances ...................................................................................... 12 

1.11 Thesis Structure .................................................................................................. 13 

CHAPTER TWO: LITERATURE REVIEW ....................................................... 15 

2.1 Overview .............................................................................................................. 15 

2.2 Design Research Methodology ............................................................................ 15 

2.2.1 Design Research Methology (Vaishnavi and Kuechler, 2008) .................. 15 

2.2.2 Implications of Design Research Methodology to this Study  .................. 17 

2.3 Technology and Learning .................................................................................... 17 

2.3.1 Traditional Methods and Integrating Technologies in Learning ............... 17 

2.3.2 Implications of Technology and Learning to this Study ............................ 19 



 

 vi 

2.4 Hajj and Learning ................................................................................................. 19 

2.4.1 Implications of Hajj and Learning to this Study ........................................ 21 

2.5 Multimedia (MM) Technology ............................................................................ 21 

2.5.1 MM in Learning Process ............................................................................ 22 

2.5.2 Cognitive Theory of MM Learning ........................................................... 23 

2.5.3 Implications of MM Technology to this Study  ......................................... 25 

2.6 Virtual Environment (VE).................................................................................... 26 

2.6.1 Types of VE ............................................................................................... 26 

2.6.2 VE in Learning ........................................................................................... 27 

2.6.3 VE in Training ........................................................................................... 28 

2.6.4 Active and Self-Directed Learning in VE and MM ................................... 29 

2.6.5 Related Application and Research for Hajj in VE ..................................... 30 

2.6.6 Implications of VE to this Study ................................................................ 33 

2.7 Constructivist Theory ........................................................................................... 33 

2.7.1 Constructivist Approach in Learning ......................................................... 33 

2.7.2 Constructivist and VE ................................................................................ 34 

2.7.3 Implications of Constructivist to this Study ............................................... 35 

2.8 Persuasive Technology (PT) ................................................................................ 35 

2.8.1 Relationship VE in PT ............................................................................... 36 

2.8.2 The Design of PT ....................................................................................... 37 

2.8.3 Principles in PT in Computing Field ......................................................... 38 

2.8.3.1 Principle of Cause and Effect  ....................................................... 39 

2.8.3.2 Principle of Virtual Rehearsal ....................................................... 40 

2.8.3.3 Principle of Simulations in Real-World Contexts ......................... 40 

2.8.3.4 Principle of Conditioning .............................................................. 41 

2.8.3.5 Principle of Similarity ................................................................... 41 

2.8.4 Implications of PT to this Study ................................................................ 42 

2.9 Evaluation ............................................................................................................ 42 

2.9.1 Formative and Summative Evaluation ....................................................... 42 

2.9.2 Heuristic Evaluation ................................................................................... 42 

2.9.2.1 Heuristic Evaluation for VE  ......................................................... 45 

2.9.2.2 Implications of Evaluation to this Study ....................................... 46 



 

 vii 

2.10 Technology Acceptance Model (TAM) ............................................................. 46 

2.8.1 Attributes of TAM ..................................................................................... 47 

2.8.2 The Uses of TAM in this Study ................................................................. 48 

2.8.3 Implications of Evaluation to this Study .................................................... 50 

2.11 Summary of the Literature Review .................................................................... 50 

CHAPTER THREE: METHODOLOGY .............................................................. 51 

3.1 Overview .............................................................................................................. 51 

3.2 Methodology of this Study ................................................................................... 55 

3.2.1 Awareness of the Problem ......................................................................... 55 

3.2.1.1 Identify Current Learning Methods ............................................... 56 

3.2.1.2 Choose the Simple Behaviour to Target ........................................ 58 

3.2.1.3 Choose a Receptive Audience ....................................................... 58 

3.2.1.4 Find What Is Preventing the Target Behaviour.? .......................... 58 

3.2.2 Suggestion .................................................................................................. 59 

3.2.2.1 Storyboarding ................................................................................ 59 

3.2.2.2 Choose an Appropriate Technology Channel ................................ 62 

3.2.2.3 Find Relevant Examples of PT ...................................................... 62 

3.2.2.4 Imitate Successful Examples ......................................................... 63 

3.2.3 Prototype Development (VE and MM Authoring) .................................... 66 

3.2.3.1 Scene Definition (VE) ................................................................... 66 

3.2.3.2 Object Modelling (VE) .................................................................. 67 

3.2.3.3 Optional Database Conversion (VE) ............................................. 67 

3.2.3.4 VE Authoring ................................................................................ 67 

3.2.3.5 Acquire Media (MM) .................................................................... 68 

3.2.3.6 Digitize Media (MM) .................................................................... 68 

3.2.3.7 Edit Media (MM) .......................................................................... 68 

3.2.3.8 Import Media (MM) ...................................................................... 69 

3.2.3.9 Add Interactivity ............................................................................ 69 

3.2.3.10 Package Application .................................................................... 69 

3.2.3.11 Testing and Debugging ................................................................ 69 

3.2.3.12 Deliver Final Application to Expert and User ............................. 70 



 

 viii 

3.2.4 Evaluation .................................................................................................. 70 

3.2.4.1 Heuristic Evaluation ...................................................................... 70 

3.2.4.2 User Evaluation ............................................................................. 74 

3.2.4.3 Test & Iterate Quickly ................................................................... 77 

3.2.5 Conclusion ................................................................................................. 78 

3.2.5.1 Final Specific Research Results .................................................... 78 

3.2.5.2 The Expand on Success ................................................................. 78 

3.3 Summary of the Methodology ............................................................................. 78 

CHAPTER FOUR: DESIGN AND DEVELOPMENT ........................................ 80 

4.1 Overview .............................................................................................................. 80 

4.2 The Model of Persuasive Hajj Learning Environment ........................................ 80 

4.2.1 VE Constructivist Theories ........................................................................ 81 

4.2.2 PT Principles .............................................................................................. 82 

4.2.2.1 Principle of Cause and Effect ........................................................ 82 

4.2.2.2 Principle of Virtual Rehearsal ....................................................... 83 

4.2.2.3 Principle of Simulation in Real-World Contexts ........................... 84 

4.2.2.4 Principle of Conditioning .............................................................. 85 

4.2.2.5 Principle of Similarity ................................................................... 86 

4.2.3 CTML Theory ............................................................................................ 87 

4.2.4 MM Principles ........................................................................................... 88 

4.2.4.1 MM Principle ................................................................................. 88 

4.2.4.2 Spatial Contiguity Principle .......................................................... 89 

4.2.4.3 Temporal Contiguity Principle ...................................................... 89 

4.2.4.4 Coherence Principle ....................................................................... 90 

4.2.4.5 Individual Differences Principle .................................................... 91 

4.2.5 Persuasive Design ...................................................................................... 92 

4.2.6 MM and VE Authoring Processes ............................................................. 92 

4.3 VE Authoring ....................................................................................................... 93 

4.3.1 Scene Definition ......................................................................................... 93 

4.3.1.1 Tawaf ............................................................................................. 94 

4.3.1.2 Sa'ei ................................................................................................ 95 



 

 ix 

4.3.1.3 Throwing of the Jamarat ................................................................ 96 

4.3.2 Object Modeling ........................................................................................ 97 

4.3.2.1 Modeling of Tawaf Environment .................................................. 98 

4.3.2.2 Modeling of Sa'ei Environment ..................................................... 99 

4.3.2.3 Modeling of the Throwing Jamarat Environment ....................... 101 

4.3.2.4 Character Modeling ..................................................................... 102 

4.3.3 Optional Database Conversion................................................................. 105 

4.3.3.1 Polygon Optimizations ................................................................ 106 

4.3.3.2 Converting the Files Format ........................................................ 111 

4.3.4 VE Authoring ........................................................................................... 111 

4.3.2.1 Tawaf Section .............................................................................. 111 

4.3.2.2 Sa'ei Section ................................................................................. 114 

4.3.2.3 Throwing of the Jamarat Section ................................................. 117 

4.3.2.4 Character Animation ................................................................... 119 

4.4 MM Development Process ................................................................................. 120 

4.4.1 Pre-Production ......................................................................................... 120 

4.4.4.1 Acquire the Media ....................................................................... 120 

4.3.4.2 Digitize the Media ....................................................................... 121 

4.3.4.3 Edit the Media ............................................................................. 121 

4.4.2 Authoring ................................................................................................. 123 

4.4.2.1 Import Media ............................................................................... 124 

4.4.2.2 Add Interactivity .......................................................................... 125 

4.4.2.3 Package Application .................................................................... 126 

4.4.2.3 Testing and Debugging ................................................................ 127 

4.4.3 Post Authoring ......................................................................................... 128 

4.4.3.1 Deliver Final Application to Expert and User ............................. 128 

4.5 Comparison on the Functions and Capabilities between V-Hajj, Virtual Haj and 

Online Virtual Haj .................................................................................................... 128 

4.6 Summary of the Design and Development ........................................................ 130 

 

 

 



 

 x 

CHAPTER FIVE: DATA ANALYSIS AND RESULT ...................................... 131 

5.1 Overview ............................................................................................................ 131 

5.2 Heuristic Evaluation ........................................................................................... 132 

5.2.1 MM Heuristic Evaluation ........................................................................ 133 

5.2.1.1 Solutions of Heuristic Evaluation for MM .................................. 134 

5.2.1 VE Heuristic Evaluation .......................................................................... 136 

5.2.1.1 Solutions of Heuristic Evaluation for VE .................................... 138 

5.3 User Evaluation .................................................................................................. 139 

5.3.1 Sample ...................................................................................................... 130 

5.3.2 Validity and Reliability of Questionnaire ................................................ 141 

5.3.2 Usability Evaluation ................................................................................. 143 

5.3.2.1 Solutions of Heuristic Evaluation for MM .................................. 143 

5.3.2.2 Solutions of Heuristic Evaluation for MM .................................. 143 

5.3.2.3  Solutions of Heuristic Evaluation for MM ................................. 144 

5.3.2.4  Solutions of Heuristic Evaluation for MM ................................. 145 

5.3.4 Result of Comparison between Two Groups ........................................... 145 

5.3.4.1 PEOU Measurement .................................................................... 145 

5.3.4.2 PU Measurement ......................................................................... 146 

5.3.4.3 ATTITUDE Measurement ........................................................... 147 

5.3.4.4  ITU Measurement ....................................................................... 147 

5.3.5 Testing of Hypothesis .............................................................................. 148 

5.3.5.1 Testing of Hypothesis 1 ............................................................... 148 

             5.3.5.1.1 Summary of Testing Hypothesis 1 .............................. 149 

5.3.5.2 Testing of Hypothesis 2 ............................................................... 150 

             5.3.5.2.1 Summary of Testing Hypothesis 2 .............................. 151 

5.3.5.3 Testing of Hypothesis 3 ............................................................... 151 

             5.3.5.3.1 Summary of Testing Hypothesis 3 .............................. 152 

5.3.5.4 Testing of Hypothesis 4 ............................................................... 152 

             5.3.5.4.1 Summary of Testing Hypothesis 4 .............................. 153 

5.3.6 Persuasive Results in Learning V-Hajj .................................................... 153 

5.4 Summary of the Evaluation ................................................................................ 155 

 



 

 xi 

CHAPTER SIX: DISCUSSION AND CONCLUSION ...................................... 157 

6.1 Overview ............................................................................................................ 157 

6.2 Discussion .......................................................................................................... 158 

6.3 Values of the Research ....................................................................................... 165 

6.4 Problems Faced in this Research........................................................................ 167 

6.5 Future Suggestions ............................................................................................. 167 

6.6 Summary of the Discussion and Conclusion ..................................................... 168 

REFERENCES ....................................................................................................... 170 

 



 xii 

List of Tables 

 Table 1.1: Respondents' Preferences for the Type of Hajj Supplementary Learning 

Material….. .............................................................................................................................. 7 

 Table 2.1: The Current Hajj Supplementary Material in Passive Medium……..... .............. 20 

 Table 2.2: Benefits of Using MM in Learning (Shepard, 2003)...….. .................................. 23 

 Table 2.3: Types of VEs (Mujber et al., 2004)….. ............................................................... 27 

 Table 2.4: VE Capabilities for Constructivist Learning……………………. ....................... 34 

 Table 2.5: Relationship between Persuasive and VE Technology ….. ................................. 37 

 Table 2.6: The Type of Formative Evaluations (Trochim, 2006)….. ................................... 43 

 Table 2.7: The Methods in Usability Inspection for Formative Evaluation (Albion, 1999) 

….. ......................................................................................................................................... 43 

 Table 2.8: The Type of Summative Evaluations (Trochim, 2006)….. ................................. 44 

 Table 2.9: Heuristic Evaluation (Nielsen, 1994).. ................................................................. 45 

 Table 2.10: VE Heuristic Guidelines (Sutcliffe & Gault, 2004) …..….. .............................. 46 

 Table 3.1: Key Steps for Creating a VE (Kalawsky, 2000) …….. ....................................... 53 

 Table 3.2: The MM Development Process (Neo & Neo, 2007) ….. .................................... 54 

 Table 3.3: Heuristic Evaluation Description for MM ….. .................................................... 72 

 Table 3.4: VE Heuristics for Evaluation of V-Hajj ….......................................................... 73 

 Table 3.5: TAM Measurements and Items Used for V-Hajj Evaluation ….. ....................... 77 

 Table 4.1: Modelling of 3D Tawaf Environment from Pictures….. ..................................... 98 

 Table 4.2: Modelling of 3D Sa'ei Environment from Pictures ….. .................................... 100 

 Table 4.3: Modelling of 3D Jamarat Environment from Pictures ….. ................................ 101 

 Table 4.4: Modelling of 3D Characters Environment from Pictures ….. ........................... 104 

 Table 4.5: Comparison between V-Hajj, Virtual Haj and Online Virtual Haj….. .............. 129 

 Table 5.1: MM Problems and Suggestions by Experts….. ................................................. 133 

 Table 5.2: VE Problems and Suggestions by Experts….. ................................................... 136 

 Table 5.3: Summary of Subjects Demographic Data….. .................................................... 140 

 Table 5.4: Cronbach Alpha Values for Each Measurement….. .......................................... 142 

 Table 5.5: Cronbach Alpha Scale for Each Measurement ….. ........................................... 142 

 Table 5.6: Comparison between Two Groups for PEOU ….. ............................................ 146 

 Table 5.7: Comparison between Two Groups for PU ….. .................................................. 146 

 Table 5.8: Comparison between Two Groups for ATTITUDE ….. ................................... 147 

 Table 5.9: Comparison between Two Groups for ITU ….. ................................................ 148 

 Table 5.10: Group Statistic for PEOU ….. ......................................................................... 149 



xiii 
 

 Table 5.11: Independent Samples Test for PEOU….. ........................................................ 149 

 Table 5.12: Group Statistics for PU ….. ............................................................................. 150 

 Table 5.13: Independent Samples Test for PU …............................................................... 150 

 Table 5.14: Group Statistics for ATTITUDE….. ............................................................... 151 

 Table 5.15: Independent Samples Test for ATTITUDE ….. .............................................. 152 

 Table 5.16: Group Statistics for ITU ….. ........................................................................... 152 

 Table 5.17: Independent Samples Test for ITU ….. ........................................................... 153 

 Table 5.18: Summary of Evaluation on Each Item ….. ...................................................... 156 

 Table 6.1: Results of Hypotheses Based on TAM ….. ....................................................... 164 

 

 

 



xiv 

 

List of Figures 

Figure 1.1: Captology Areas in PT (Fogg, 2003)..................................................................... 3 

Figure 2.1: Design Research Methodology (Vaishnavi & Kuechler, 2008) .......................... 16 

Figure 2.2: Traditional Methods in Learning (Neo et al., 2007) ............................................ 47 

Figure 2.3: The Technology-Enhanced Instructional Commication Process (Neo & Neo, 

2000)  ..................................................................................................................................... 18 

Figure 2.4: Cognitive Theory of MM Learning (Mayer, 2001) ............................................. 24 

Figure 2.5: Virtual Haj Game (Jabar et al., 2008) .................................................................. 31 

Figure 2.6: Online Virtual Haj (FRANCE, 2009) .................................................................. 32 

Figure 2.7: Three Type of Persuasion (Harjumaa & Oinas-Kukkonen, 2007) ...................... 35 

Figure 2.8: The Area of Captology (Fogg, 2003) .................................................................. 36 

Figure 2.9: Steps in Designing PT (Fogg, 2009) ................................................................... 38 

Figure 2.10: Three Types of PT from the Computer Area (Fogg, 2003) ............................... 39 

Figure 2.11: The Original TAM (Park, 2009) ........................................................................ 47 

Figure 3.1: The Methodology of Design Research (Vaishnavi & Kuechler, 2008) ............... 51 

Figure 3.2: Steps in PT Design (Fogg, 2009) ........................................................................ 52 

Figure 3.3: The Design Research Methodology of this Study ............................................... 57 

Figure 3.4: The Main MM Storyboard ................................................................................... 60 

Figure 3.5: The Contents for the MM Stroryboard ................................................................ 61 

Figure 3.6: The Main VE Storyboard .................................................................................... 61 

Figure 3.7: The Contents for the VE Storyboard ................................................................... 61 

Figure 3.8: The Guidelines and Principles Used in this Study .............................................. 64 

Figure 3.9: A Cognitive Model of MM Learning (Mayer, 2001) .......................................... 65 

Figure 3.10: The Relationship between VE, MM and PT and the Research Methodology ... 79 

Figure 4.1: The Model of Persuasive Hajj Learning Environment ........................................ 81 

Figure 4.2: The Example of the Constructivist Theories Used .............................................. 82 

Figure 4.3: The Example of the Principle of Cause and Effect Used .................................... 83 

Figure 4.4: The Example of the Principle of Virtual Rehearsal Used.................................... 84 

Figure 4.5: The Example of the Principle of Simulations in Real-World Contexts (Real 

Environment View) ................................................................................................................ 85 

Figure 4.6: The Example of the Principle of Simulations in Real-World Contexts Used ..... 85 

Figure 4.7: The Example of the Principle of Conditioning Used .......................................... 86 

Figure 4.8: The Example of the Principle of Similarity Used ................................................ 87 

Figure 4.9: The Example of the CTML Used ........................................................................ 88 

Figure 4.10: The Example of the MM Principle Used ........................................................... 89 



xv 

 

Figure 4.11: The Example of the Spatial Contiguity and Temporal Contiguity Pronciple 

Used ....................................................................................................................................... 90 

Figure 4.12: The Example of the Coherence Principle Used ................................................. 91 

Figure 4.13: The Example of the Individual Differences Principle Used .............................. 92 

Figure 4.14: MM and VE Development Processes for V-Hajj  ............................................. 93 

Figure 4.15: Scenes for Tawaf ............................................................................................... 95 

Figure 4.16: Scenes for Sa'ei .................................................................................................. 96 

Figure 4.17: Scenes for Throwing of the Jamarat .................................................................. 97 

Figure 4.18: Snap Shot of the Tawaf Environment Model .................................................... 99 

Figure 4.19: Snap Shot of the Sa'ei Environment Model ..................................................... 101 

Figure 4.20: Snap Shot of the Jamarat Environment Model ................................................ 102 

Figure 4.21: Wearing of Ihram for Men .............................................................................. 103 

Figure 4.22: Wearing of Ihram for Women ......................................................................... 104 

Figure 4.23: Snap Shot of the Male Character Model ......................................................... 105 

Figure 4.24: Optimization Process of 3D Masjidil Haram Model ....................................... 107 

Figure 4.25: Optimization Process of 3D Sa'ei Model ......................................................... 108 

Figure 4.26: Optimization Process of 3D Jamarat Model  ................................................... 109 

Figure 4.27: Optimization Process of 3D Character Model ................................................. 110 

Figure 4.28: Quest 3D File Format ...................................................................................... 111 

Figure 4.29: Channels for VE of Tawaf ............................................................................... 112 

Figure 4.30: Sample of Textures for the Kaabah and Part of Masjidil Haram .................... 113 

Figure 4.31: A Snap Shot of the VE for Tawaf in Quest 3D ............................................... 113 

Figure 4.32: The Menu for Tawaf  ....................................................................................... 114 

Figure 4.33: Channels for VE of Sa'ei ................................................................................. 115 

Figure 4.34: Samples of Textures for Sa'ei .......................................................................... 115 

Figure 4.35: A Snap Shot of the VE for Sa'ei in Quest 3D .................................................. 116 

Figure 4.36: The Menu for Sa'ei .......................................................................................... 116 

Figure 4.37: Channels for VE of the Jamarat ....................................................................... 117 

Figure 4.38: Samples of Textures for Jamarat  .................................................................... 118 

Figure 4.39: A Snap Shot of the VE for Jamarat in Quest 3D ............................................. 118 

Figure 4.40: The Menu for the Jamarat ................................................................................ 119 

Figure 4.41: A Character Performing the Throwing of the Jamarat .................................... 120 

Figure 4.42: Image Editing in Adobe Photoshop ................................................................. 122 

Figure 4.43: Audio Editing in Sound Forge ......................................................................... 122 

Figure 4.44: Video Editing in Adobe Premier ..................................................................... 123 

Figure 4.45: The Interface for Adobe Flash Authoring ....................................................... 124 

Figure 4.46: Media Imported in Adobe Flash CS4 .............................................................. 125 



xvi 
 

Figure 4.47: Scripting Screen Shot in Adobe Flash CS4 for Interactivity ........................... 126 

Figure 4.48: The Integration of VE and MM in Adobe Flash ............................................. 127 

Figure 4.49: The Integration of VE and MM Authoring Processes for V-Hajj Development

 ............................................................................................................................................. 130 

Figure 5.1: Evaluation Process in this Study ....................................................................... 132 

Figure 5.2: Users' Engagemnet: Before and After Changes ................................................ 138 

Figure 5.3: The Starting Position for Sa'ei as marked by the Red Arrow ............................ 139 

Figure 5.4: PEOU of the V-Hajj Prototype .......................................................................... 143 

Figure 5.5: PU of the V-Hajj Prototype ............................................................................... 144 

Figure 5.6: ATTITUDE of the V-Hajj Prototype ................................................................ 144 

Figure 5.7: ITU of the V-Hajj Prototype .............................................................................. 145 

Figure 5.8: Preliminary Study on the Use of the Computer Application as Supplementary 

Hajj Learning Material (Based on Group)  .......................................................................... 154 

Figure 5.9: Percentages of the Elder Users who Agreed on the Use of the V-Hajj Prototype 

Based on PEOU, PU, ATTITUDE and ITU ........................................................................ 155 

Figure 6.1: The Model of Persuasive Hajj Learning Environment ...................................... 160 

  



xvii 
 

List of Appendices 

Appendix A: Preliminary Study Questionnaires .................................................................. 180 

Appendix B: User Evaluation Questionnaire (TAM Questionnaires) ................................. 183 

Appendix C: V-Hajj Prototype Interface Screen Shots........................................................ 186 

  

 



xviii 
 

List of Abbreviations 

 

 

ATTITUDE    Attitude towards using 

CAVE    CAVE Artificial Virtual Environments 

CTML    Cognitive Theory of Multimedia Learning 

CBT     Computer based training  

HMD     Head Mounted Display  

ITU     Intention to use  

LTH     Lembaga Tabung Haji 

MM     Multimedia  

PEOU     Perceived ease of use  

PU     Perceived usefulness 

PT     Persuasive Technology  

RAM     Random Access Memory  

SPSS     Statistical Package for the Social Sciences 

TAM     Technology acceptance model 

TRA     Theory of reasoned action 

3D     Three-dimensional 

VBT     Video based training 

VE     Virtual Environments 

WBT    Web based training  
 



1 
 

CHAPTER ONE 

INTRODUCTION 

1.1 Overview 

This chapter presents the background of the research focus. Then, it leads to the 

statement of the problems, a preliminary study to validate the problems and the 

purpose of the study. Finally, it describes the research questions, the research 

objectives, the research scope, and the research hypotheses of this study.  

1.2 Research Background 

Hajj is one of the five pillars of Islam. Every capable and able-bodied Muslim is 

obliged to make the pilgrimage to Mecca at least once in their lifetime. In Malaysia, 

Lembaga Tabung Haji (LTH) is the entrusted organization to handle Hajj matters 

before pilgrims leave for Mecca, such as Hajj learning courses. The courses include 

talks and practical sessions (Tabung Haji, 2010). The Hajj procedures are complex 

where a lot of information, rules, tasks, practical steps and Al-Quran verses, doa and 

zikr that have to be learnt and understood. Even though comprehensive courses are 

provided by the LTH for the pilgrims, supplementary learning materials are still 

required (Jamaan, 2010). The supplementary materials are available in the form of 

books, cassettes, CDs/DVDs and video tapes. These approaches seem more likely to 

be passive rather than active learning approach (Mayer, 2005). According to Mayer 

(2001), passive learning results in low retention and understanding towards the 

learning process. 

The increasing importance of new and improved techniques and technologies has 

over the past few years led to the use of new technologies as learning and training 



The contents of 

the thesis is for 
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only 
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