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ABSTRAK

Setiap pelajar yang mengambil peperiksaan pasti ingin mengetahui keputusan
peperiksaan mereka sejurus ia boleh diperolehi. Penggunaan telefon bimbit yang meluas
dikalangan mahasiswa di institusi pengajian tinggi membolehkan telefon bimbit
dieksploitasikan sebagai medium untuk mendapatkan keputusan peperiksaan. Kajian ini
menerangkan  keseluruhan proses bagi membolehkan mahasiswa-mahasiswa
mendapatkan keputusan peperiksaan mereka dengan menggunakan telefon bimbit
melalui  Wireless Application Protocol (WAP). Proses-proses tersebut adalah
membangunkan requirement model, pembangunan prototaip dan usability testing.
Objektif kajian ini adalah untuk membangunkan model keperluan bagi applikasi web
mobile dalam mendapatkan keputusan peperiksaan menggunakan teknologi WAP; dan
untuk menilai prototaip yang telah dibangunkan menggunakan teknik wusability testing.
Applikasi yang dibangunkan adalah dicadang untuk kegunaan mahasiswa-mahasiswa
Malaysian Institute of Information Technology, Universiti Kuala Lumpur (MIIT UniKL).
Metodologi yang digunakan dalam kajian int ialah Rational Unified Process (RUP) dan
teknik yang digunakan semasa usability testing ialah think aloud protocol dan temuduga.
Berdasarkan usability testing yang telah dijalankan di dalam kajian ini, applikasi WAP
bagi mendapatkan keputusan peperiksaan ini adalah efektif dan mudah digunakan dan

patut di implementasikan di MIIT UniKL.
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ABSTRACT

Students who are taking examinations in any learning institution would like to know their
results as soon as it is available. The widely used of mobile phone among students in
higher learning institution could be exploited as a medium for retrieving the examination
results. They may retrieve the results anytime and anywhere through their mobile device
by activating General Packet Radio Service (GPRS) or using Wireless Fidelity (WiFi)
technology. This paper presents the whole process for the development of a Mobile Web
Application to retrieve examination results using mobile devices through Wireless
Application Protocol (WAP). The process includes developing requirement model,
prototype construction and usability testing. The objectives of the study are to develop
the requirement models of a mobile web application in retrieval of examination results
using WAP technology; and to evaluate the prototype using usability testing. The
application is proposed for the usage of the students in Malaysian Institute of Information
Technology, Universiti Kuala Lumpur (MIIT UniKL). The methodology that has been
used is Rational Unified Process (RUP) and the techniques used for usability testing are
think aloud protocol and semi-structured interviews. The usability testing that has been
conducted in this research revealed that the WAP application in retrieval of examination
results is effective, easy to use, well-accepted by students and should be implemented for

MIIT UniKL.

iii



ACKNOWLEDGEMENT

Praise and thankful be to Allah the Almighty for giving me courage, ideas,

patience, ability, and strength to complete this project.

My utmost appreciation to my supervisor, Associate Professor Dr. Wan Rozaini
Sheik Osman for guiding the research presented in this thesis. Her guidance and
inventive ideas have been enormous help throughout the completion of this
project. She has been a constant source of motivation and encouragement. I
appreciate and thank her for her continuous support, for being always accessible
and for providing invaluable feedback on my work. Her encouragement helped
shape the direction of my work. I do believe that without her kind guidance, the

project might not complete as it is intended to be.

I would also like to own the favor to thank my beloved parents and family. My
parents, Husen bin Hj Mohamed Nor and Rabiah bt Hj Jaafar; and my wife Zahrah
bt Yahya who never stop giving me supports, love, prayers, and always been

there for me.
My warm thanks also goes to friends, colleagues, superiors, students and everyone

who involved directly or indirectly in this project. Your support, encouragement,

collaboration and fruitful interactions help me a lot to complete the study.

iv



TABLE OF CONTENTS

PERMISSION TO USE
ABSTRAK

ABSTRACT
ACKNOWLEDGEMENT
TABLE OF CONTENTS
LIST OF FIGURES

LIST OF TABLES

LIST OF ABBREVIATIONS

CHAPTER 1: INTRODUCTION

1.1 Overview

1.2 Problem Statement

1.3 Objectives of Study

1.4  Scope of Study

1.5 Significance of Study

1.6 Organization of the Report

CHAPTER 2: LITERATURE REVIEW

2.1 Whatis WAP?

2.2 History of WAP

2.3 WAP Network Architecture

24 Why WAP?

2.5 Mobile Phone Subscribers in Malaysia
2.6 WAP Adoption

2.7 Usability Testing

ii
111

v

viil
Xi

X1l

W W N e

A T A

10
11
12

14
17




CHAPTER 3: RESEARCH METHODOLOGY
3.1 Introduction
3.2 Rational Unified Process

3.3 Usability Testing

CHAPTER 4: FINDINGS
4.1 Requirement Model
4.1.1. Rational Rose Enterprise Edition

4.1.2. Unified Modeling Language (UML)
4.1.3. The General Architecture Design
4.1.4. The UML Diagram

A. Business Use Case Model
Use Case Diagram
Activity Diagram
Sequence Diagram

Communication Diagram

Hmom o 0w

Class Diagram

4.2 Prototype Development

42.1. Wireless Markup Language
4.2.2. Wireless Markup Language Script
4.2.3. Development Tools

4.2.3.1. WAPDrive WAPtor

4.2.3.2. Microsoft Mobile Explorer Emulator
4.2.3.3. Nokia Mobile Browser Simulator
42.3.4. Openwave

vi

19
20
22
26

28
30
30

31
31
33

34
34
42
46
52
55

57

57
59
61

61
62
63
64



4.2.4. Preview of the Prototype
4.2.4.1. Retrieve Examination Results by Matric Number
4.2.4.2. Retrieve Examination Results by IC Number
4.2.4.3. Preview Help

4.3 Usability Testing
4.3.1. Who are the Respondents?
4.3.2. Why the Respondents are Chosen?
4.3.3. How the Respondents are Chosen?
4.3.4. Usability Testing Setup
4.3.5. Usability Testing Implementation

4.3.6. Usability Testing Results

4.4 Analysis of Results

CHAPTER 5: CONCLUSION AND RECOMMENDATIONS
5.1 Conclusion
5.2 Limitations

5.3 Recommendations

REFERENCES

APPENDICES

APPENDIX A: WML File (mResults.wml)

APPENDIX B: WMLS Script File (mResultsScript.wmls)
APPENDIX C: Benchmark Tasks for Usability Testing
APPENDIX D: Detail Usability Testing Results
APPENDIX E: Questions for Interview Session
APPENDIX F: Usability Testing Images

vii

65
65
69
72

73
73
74
75
76
77
80

82

86
87
88

89

95
102
105
106
113
114



LIST OF FIGURES

Figure 2-1
Figure 2-2
Figure 2-3
Figure 2-4
Figure 2-5
Figure 3-1
Figure 3-2
Figure 4-1
Figure 4-2
Figure 4-3
Figure 4-4
Figure 4-5
Figure 4-6
Figure 4-7
Figure 4-8

Figure 4-9

Figure 4-10

Figure 4-11

Figure 4-12

Figure 4-13

Wireless Application Protocol Layers

WAP Network Architecture

Cellular Phones in Malaysia

Cellular Phone Penetration Rate in Malaysia

Mobile Phone Subscribers in Malaysia by Age Category
RUP Phases with Core Disciplines

RUP with Process Components and Artifacts

The General Architecture Design of m-Results

Business Use Case Model

Use Case Diagram

Use Case Description for Retrieve Results by Matric Number
Use Case Description for Retrieve Results by IC Number
Use Case Description for Preview Help

Activity Diagram for Retrieve Results by Matric Number
Activity Diagram for Retrieve Results by IC Number
Activity Diagram for Preview Help

Sequence Diagram for Retrieve Results by Matric Number
(Best Case Scenario)

Sequence Diagram for Retrieve Results by Matric Number
(Failure Case Scenario)

Sequence Diagram for Retrieve Resuits by IC Number
(Best Case Scenario)

Sequence Diagram for Retrieve Results by IC Number
(Failure Case Scenario)

viii

11

12

13

14

22

23

32

34

35

36

38

40

43

44

45

47

48

49

50




Figure 4-14

Figure 4-15

Figure 4-16

Figure 4-17

Figure 4-18

Figure 4-19
Figure 4-20
Figure 4-21

Figure 4-22
Figure 4-23
Figure 4-24

Figure 4-25
Figure 4-26
Figure 4-27

Figure 4-28

Figure 4-29
Figure 4-30
Figure 4-31

Figure 4-32
Figure 4-33
Figure 4-34

Figure 4-35
Figure 4-36

Sequence Diagram for Preview Help (Best Case Scenario)

Communication Diagram for Retrieve Results by Matric Number
(Best Case Scenario)

Communication Diagram for Retrieve Results by Matric Number
(Failure Case Scenario)

Communication Diagram for Retrieve Results by IC Number
(Best Case Scenario)

Communication Diagram for Retrieve Results by IC Number
(Failure Case Scenario)

Communication Diagram for Preview Help
Class Diagram
WAPDrive WAPtor Interface

Microsoft Mobile Emulator Interface
Nokia Mobile Browser Interface
Openwave Interface

Welcome Screen
Select Input Screen

Input by Matric Number Screen (blank)
Key-in Matric Number Screen

Input by Matric Number Screen (after Matric No. entered)
Key-in Password Screen

Input by Matric Number Screen (after Password. entered)
Results Screen

Detail Results Screen

Not Found Screen

Credit Screen

Thank You Screen

ix

51

52

53

53

54

54
56
61

62

63

64

65
65
66

66

66
66
67

67

67

67

68
68



Figure 4-37
Figure 4-38

Figure 4-39
Figure 4-40
Figure 4-41
Figure 4-42
Figure 4-43

Figure 4-44
Figure 4-45
Figure 4-46

Figure 4-47
Figure 4-48
Figure 4-49
Figure 4-50
Figure 4-51
Figure 4-52
Figure 4-53

Welcome Screen
Select Input Screen

Input by IC Number Screen (blank)

Key-in IC Number Screen

Input by IC Number Screen (after IC No. entered)
Key-in Password Screen

Input by IC Number Screen (after Password. entered)
Results Screen

Detail Results Screen

Not Found Screen

Credit Screen
Thank You Screen
Help Screen 1
Help Screen 2
Help Screen 3
Help Screen 4

Usability Testing Setup

69

69

69
69
70
70
70

70

71

71

71
71
72
72
72
72
76



LIST OF TABLES

Table 3-1

Table 4-1

Table 4-2

Table 4-3

Table 4-4

Table 4-5

Table 4-6

Table 4-7

List of Software Utilization during Construction

Use Case Description

Benchmark Tasks

Benchmark Tasks Completion Time

Completion Time with Mean and Standard Deviation
Performance Score Summaries

User Preferred Choice of Retrieving Examination Results

User Overall Perception towards the Application

X1

25

35

78

80

82

83

34

84




LIST OF ABBREVIATIONS

BIT
CGPA
GPA
GPRS
IC

ICT
MARA
MCMC
MIIT
PDA
RUP
UML
UniKL
URL
WAP
WiFi
WML
WMLS

Bachelor of Information Technology
Cumulative Grade Point Average

Grade Point Average

General Packet Radio Service

Identity Card

Information Communication Technology
Majlis Amanah Rakyat

Malaysian Communications and Multimedia Commission
Malaysian Institute of Information Technology
Personal Digital Assistant

Rational Unified Process

Unified Modeling Language
Universiti Kuala Lumpur

Uniform Resource Locator

Wireless Application Protocol

Wireless Fidelity
Wireless Markup Language

Wireless Markup Language Script

xii




CHAPTER ONE

INTRODUCTION

This chapter presents the main idea of the study which is the process of retrieving
examination results using mobile devices through Wireless Application Protocol. It
provides an overview of how important examination results to the students, how mobile
device can be used to retrieve examination results and the technology involved, and where
this research study has been conducted. In addition, this chapter also discusses problem

statement, objectives, scope, and the significance of the study.
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