ABSTRACT

LOOOP (Learning Objects in Object Oriented Programming) is an Electronic
Learning (E-Learning) system that is developed in an object-oriented programming based
on Learning Objects approach for higher education students. It uses an informational type
of Learning Objects technology. The motivation of the project is to provide an alternative
system for learners in support learning, provides supportiveness for learners in finding and
recording information, provides communication tool for learners as well as to give
immediate feedback promptly to learners who need information. This system does not only
provide user with learning contents, but also provides information searching using the
Internet via Google.com. A LOOOP complete system is a client-server application that
executes on the client’s computer and retrieves its learning contents from server or from the
client’s computer itself. This system is developed to support learners who want to study in
a new study environment that transforms normal study style into digital environment. To
develop fully, linear sequential model is selected as LOOOP project methodology. Visual
Basic is the programming language used in the project implementation. Besides a client-
server application, ActiveX control and DLL file are also created in this project for
reusability and interoperability purpose. In addition, LOOOP language, which is a similar
XML standard language, is used for data passing within database and the system. As a
conclusion, a depth defined and designed of LOOOP includes its input, output and
methodology are required to perform at preliminary stage to ensure LOOOP is developed in

the correct path.



APPRECIATION

The contribution of the following individual and organization in preparing this document
was gratefully acknowledged:

Supervisor:
Mdm Siti Hafizah Binti Abdul Hamid

Others:

Miss Habibah

Miss Kate Lam

Main Library University Of Malaya
Library FCSIT, UM

Systematic College, Petaling Jaya Campus

Friends and Family.



TABLE OF CONTENT

ABSTRACT ..o [
APPRECIATION ... e i
TABLE OF CONTENT ...ttt i
LIST OF FIGURES ... e vii
LIST OF TABLES ... e X
LIST OF ABBREVIATIONS ... xii
CHAPTER 1 INTRODUCTION ...t 1
1.0 INtrOAUCHION ..ottt e 1
1.1 Problem Statements ..........c.eiiuiiitiii i e e 3
1.2 Project SIgnifiCancCe .........oouvitiiniitiiti et 3
1.3 Project ODJECtIVES ... .ueueetteetet et et et 4
L4 PrOJECE SCOPC o vttt ittt e e e 5)
1.5 Project LAMItation .........oouiieiinei it 6
1.5 Intended AUIENCeS ......ouviniiti i 7
1.6 Methodology ....o.niei e 7
1.7 EXPEcted OULPUL ...venttt ettt et ettt e 8
1.8 Project Schedule ... ... 9
1.9 Chapters SUMMATY .......oouiintittit et e e e e et et eeae e eeaens 12
1O SUMMATY ..o e 13
CHAPTER 2 REVIEW ON LEARNING OBJECTS .....coiiiiiiiiiieiee 15
2.0 INErOAUCLION . ..uee e e 15
2.1 Learning ODJECS .....ouueineiintiii et 15
2.1.1 Definitions of Learning Objects .........coouiiiiiiiiiiiiiiiii i, 16
2.1.2 Types of Learning ObJects .........ovueiiuiiiiiiiiiii i 16
2.1.3 Features Of Learning Objects .........oeviiriiriititiieiieieieeeeeeeenen, 18
2.1.4 Why Do We Need Learning Objects? ..........ccoviiiiiiiiininiiiiiiniinnnn, 20
2.1.5 Drawbacks In Learning Objects .........coouiiiiiiiiiiiiiiiiiiii e, 21
2.1.6 Learning Objects Metadata ............ccooiiiiiiiiiiiiiiii e 22
2.1.7 Learning Objects RepoSItories .........coviuiirieiiiieiiieieeieeeeeeeeneans, 23
2.1.8 Learnlng Technology Standards .......ccooiiiiii 24
2] 83AICC . PSPPI
2.1.9 Technology Used In Learnlng Obj ects ........................................... 27
2.1.10 Basic Functions In Learning Objects Systems .............cccovveviininnnnn. 28
2.1.11 Learning Objects Projects Around The World ...................cooon 29
2. 01100 CANAOA ... 29
2. L0102 AUSTFalia ..o 29
2.1.11.3 United Stated Of AMEriCa .......coeviieiiiiiiiiiii e 30
2.1.11.4 United KiNQAOm .....oviei e 31
2.1.12 Current Available Systems ..........ccooiiiiiiiiiiiii e 31

2.1.12.1 HarvestRoad Hive® ... .........cccoiiiie et e et e e e eee e eaeeee e veen 32



2.1.12.2 Intrallect Intralibrary ... e e e e e e e e e e e 33

2.1.12.3 NorthPlains TelescopeEnterprlse e e e aeeteetaeteeee e 3D
2.1.12.4 Ex Libris Digitool ... PP UUURPRC o)
2.1.12.5 Concord Masterfile .............c.ooouiiiiiiaeeaeeeeseeeaeeaeeeee e e e e e e 38
2.1.12.6 Dspace ... P OPPRRC 1
2.1.13 Analysis Between LOOOP And Other Systems ............................... 40
B B N 111100 - o 42
CHAPTER 3 REVIEW ON LEARNING STYLES ..ottt 43
3.0 INtrodUCHION ...t 43
3.1 Definitions Of Learning Styles ..........cooiuiiiiiiiiiiiiiii e, 43
3.2 Types Of Learning Styles .......oouiiiiiiiiii e 44
3.3 The Relationships Between Learning Styles And Learning Objects ............... 45
34 SUMIMATY ..ottt e e e 45
CHAPTER 4 METHODOLOGY ...uiiiiiiiiiie e 46
4.0 INErOAUCHION ..ottt e e 46
4.1 Linear Sequential Model ......... ..o 46
4.1.1 System/ information engineering and modeling .........................o.ee 47
4.1.2 Software requirements analysis ..........cocoevuiiiiiiiiiiiiiiiiiiiiiieaaens 47
i I B 1] T s E PSP 48
4.1.4 Code ZENETAtION ....uuuittt ettt e 48
O T =1 51 Y- 49
416 SUPPOTL ..ottt e 49
4.2 Investigation TEChNIQUES .......c.oiiiiiiii e e 50
L B 141242 o 51
CHAPTER S SYSTEM ANALYSIS ..ot 52
S.0 INTrOAUCLION . ...uee e 52
5.1 Analysis Of LOOOP ..., 53
5.2 A Survey On Learning Styles Among Higher Education Students ................ o4
5.2.1 Justification of the SUIVEY .........oiiiiiiiiii 54
5.2.2SUrvey Method ........ovieiii e 55
5.2.3 Learning styles r€Sults .........oouiiiiiiiiiiii i 55
5.2.3.1 Respondent information ...............ccooiiiiiiiii 55
5.2.3.2 Ab0out the study ..o 56
5.2.4 Survey ConclUSION ......c.einiiiti it eaas 63
5.3 Functional And Non-functional Requirements .................c.coeiiiiiiiiiiininnnnn. 63
5.3.1 Functional requirements ............coueeirieiiieineeniieeieeieaieeineenneennns 64
5.3.2 Non-functional TeqUITEMENTS ..........ovuetentiniitint it ienteieeieenenaenans 66
5.4 System ReqUITCIMENTS ... ..o.uiriietitt ettt ettt e e et eeae e eeenneenans 68
5.5 Applications USEd ........c.iiuiiniiiiiii e 69
5.0 SUMIMATY ...ttt ittt ettt et et et et et e e et et e e e e e e aae e eeneans 70
CHAPTER 6 SYSTEM DESIGN ..ot 71
6.0 INtrodUCLION ... .ot 71
6.1 System Standard ............ooiiiiiii e 71
6.2 System ATChITECTUIE .......eiti it aee e 72
6.3 Process FIOW ... 75



6.3.1 How Learning Objects Applied In this System ......................onl. 78
6.4 Entity Relationship Diagram And Context Diagram ......................ooeennnnne. 78
6.5 Data FIoW Diagram ..........cooiiuiiiiiiiit i 81
6.6 Database DeSI@N .....uvieiiii i e 88
6.7 Graphical User Interface Design ..........c.ooviiiiiiiiiiiiiiiiiiiiieee e, 92
6.8 SUIMIMIATY ..\ttt ettt et et et e et e e e e et e e e e ae e aeeans 98

CHAPTER 7 SYSTEM IMPLEMENTATION AND CODING ..........cccevuenne... 99
7.0 INtrOAUCEION . ..euene e 99
7.1 Object-Oriented Programming ..............c.ovuiirieiniirii it aiiteie e eeanaan 99
7.1.1 Microsoft Visual Basic 6.0 ...........coooiiiiiiiiiiiii e 100
7.1.2 COM COMPONENL . ..vitttitt ettt e e e e e et eeaeeaeeanaeenes 101
T2 GO ettt 101
721 Login Page ..o 102
7.2.1.1 Login user . PP UPUURUEUPUU 10
7.2.1.2 Register user . PP PPPPUT 10 2
7.2.2 Learning Contents Page ............................................................ 104
7.2.2.1 Send contents by email .............cccccoeeeeeieeieeiie i e e e e v e 104
7.2.2.2 NEW DAZE ... cvveeee e e e e et et e vee aee aee eee e ees ve vae vee vee aee seenvevee veeee 10D
7.2.2.3 0pen file ..........ccoovuiiiiiiiiiit it et e et e et e e e v e e 10D
7.2.2.4 Save to database ................c..cccociiiiiiiiiiiie it ee v e v e e 106
7.2.2.5 Save as LOOOP file ..........cccccceieiniiiiiiinciiie e v e e viee eeeeee e 107
7.2.2.6 Save as XML file ............cccocooeiiieiee e ees e e ee e vee vee eee eee e ene 107
7.2.2.7 Save as sharable learning contents ................ccccccccc v vevveeveevcee e oo, 108
7.2.2.8 Delete CONLENLS ... ......cueeeesieeee et ee et et eee et eee eee e eee eee e 109
7.2.2.9 PFINE CONIENL ..o c et et e e e e e et e vee aae eee eeeee e eevee eee eee e 109
7.2.2.10 Navigation BULtONS .............c.ccoueeeeieeeeseeeeee e e vee veeeeeeeeeeeeeenenee 110
7.2.2. 11 Editing tOOIS ... .......cceovieiit it et et et e et e e ee e e 111
7.2.2.12 Internet search .. PP PP 1 |
7.2.2.13 Reader agent ... e et e e e e e e e, 112
7.2.2.14 Highlight text and clear hzghllghted text e reteeeee e e e ee vee veeaee e 113
7.2.2.15 Play board file ... e e e e e et e et ee e s e vee ces e vee ceeneeeee 113
7.2.3 Search Information Page ........................................................... 114
7.2.3.1 Search from Internet Or CORLENLS .............c.oceueeeervveieieeceeeee e 114
7.2.3.2 8GVE 10 CONLENES ... .....vuv et it ee et ettt et ee eee e e vt vee eee eee e 11D
7.2.3.3 8ave as board file ................cc.ceoeiiiiiiiiiiit et eeee e e ee vee e 116
724 View File Page .....c.ooiiii 117
7.2.4.1 Save to database ................cccccoevuiiiiiiniiiiie it e e v ee e 117
7.2.4.2 Save as external file .................cccoeeviiiiiin e ieeeeeee e ievae aee e 118
7.2.4.3 Delete file ... .......cccooueiiiimiiii ittt e eeaes et e e e e ee aee eee e 118
7.2.5 Forum Window ........oooiiiiiii e 119
7.2.5.1 8Send file .......c.ocooiieiiiit it e e e e e e e e e e ee ee e 1109
7.2.5.2 Send meSSAZE ... .......c.ceoeeieeieeiecr e ee aeeaee e e e e veevaeaee e ne 120
AR T 11111101 o P 121

CHAPTER 8 SYSTEM TESTING AND EVALUATION ........cccovviiiiiiiinnn, 122
8.0 INtrodUCHION .....euei it 122
8.1 Software Testing StrateZy .....ouvieniiiitii i 122

T O B B 4 VL ] o 122



8.1.1.1 Login Page ..

8.1.1.2 Learning Contents Page

8.1.1.3 Search Information Page
8.1 1.4 View File PAZE ... ... ... ... oovue ot ot e e eee e eee eee aae eee ee ee ae s s s e e e

8.1.1.5 Forum

WIBAOW .o coe oo e e e e e e e e e e e e e et e e et e e

8.1.2 Inte@ration TeSting ........coueiiiiiit i e e ean
8.1.3 Validation teStING .......ovutitiit ittt
8.1.4 SyStemM TeSTINE .. uuttittiitt et e e et e e e e
8.2 A Survey On User Acceptance TeSting .........oovvvriiiiiiiiiiiiiiieiianeaeannnns
8.2.1 Justification 0f the SUIVEY ..........ccccoooiiiiii e
8.2.2 SUrveY Method .........coooiiiiiii e
B2 3UAT IESUILS ..o
8.2.3.1 Respondent information ...
8.2.3.2 Graphical user interface ...................ccc e,
8.2.3.3 FUNCHIONANILY ......ovviiieeee e
8.2.3. 4 Learnability ...............ooooi
8.2.3.5 SAtISTACLION ........oooiiiiiiiii i
8.2.4 Survey CONCIUSION ......o.uiuiitiit i,
8.3 Comparison Between LOOOP System Architecture to DSpace System

Architecture ..

8.3 Summary .....

CHAPTER 9 CONCLUSION ...t

9.0 Introduction ..

0.1 Project Strength ........ooiiiei i
9.2 Project LAMItation ........co.ouiiuiinitiii i
9.3 Project ENhancement ............oouiiiniiiiiiiiiii i

9.4 Summary .....

REFERENCES ...

APPENDIX 1 - Survey Questionnaire And Results .................ooot.
APPENDIX 2 - User Acceptance Questionnaire And Results ...........................

USER MANUAL

123
124
129
131
132
132
133
134
135
135
135
135
136
136
137
138
140
140
141

143

144
144
144
145
146
147

148
153
163
169

Vi



Figure

Figure 1.1
Figure 1.2
Figure 2.1
Figure 2.2
Figure 4.1
Figure 5.1
Figure 5.2
Figure 5.3
Figure 5.4
Figure 5.5
Figure 5.6
Figure 5.7
Figure 5.8
Figure 5.9

Figure 5.10
Figure 5.11
Figure 5.12
Figure 5.13

Figure 5.14
Figure 5.15
Figure 5.16
Figure 5.17
Figure 6.1
Figure 6.2

LIST OF FIGURES

Description

Task Logical Dependencies Diagram

LOOOP Gantt Chart

Characteristics Of Learning Object

The Concept Of SCORM

Linear Sequential Model

Analysis As Bridge Between Engineering And Software Design
Respondents’ Age Range

Respondents’ Gender

Respondents’ Concentration On Study

Learning Material Usage

Materials Used To Write Down The Important Notes
Percentages Of ‘Learning Aid Software’ Used

Page

10
11
18
25
46
52
56
56
57
57
58
58

Percentages Of Respondents Like To Use ‘Learning Aid Software’ 59

Types Of Learning Resource Combinations And The Numbers
Of Respondents

Percentages Of Respondents Highlighted Important Text
Reasons Of Respondents Highlighted The Important Text
Percentages Of Respondents Understand What Had Studied
Percentages Of Respondents Who Did Not Understand The Text
And Use Memorized Method In Study

Percentages Of Notes Sharing Using Softcopy And Hardcopy
Frequency Of Notes Sharing Using Softcopy

Suggested Features And The Numbers Of People Suggested
System Design For LOOOP

System Standard

System Architecture

59

60
60
61
61

61
62
62
64
72
73

vii



Figure 6.3
Figure 6.4
Figure 6.5
Figure 6.6
Figure 6.7
Figure 6.8
Figure 6.9
Figure 6.10
Figure 6.11
Figure 6.12
Figure 6.13
Figure 6.14
Figure 6.15
Figure 6.16
Figure 6.17
Figure 6.18
Figure 6.19
Figure 6.20
Figure 6.21
Figure 6.22
Figure 6.23
Figure 6.24
Figure 7.1
Figure 7.2
Figure 7.3
Figure 7.4
Figure 7.5
Figure 7.6
Figure 7.7
Figure 7.8
Figure 7.9
Figure 7.10
Figure 7.11

Differential Between XML And LOOOP Language
LOOOP Process Flow

ERD For LOOOP

Context Diagram For LOOOP

Diagram 0 For LOOOP

Diagram 1 DFD For Login

Diagram 1 DFD For Register User

Diagram 1 DFD For Load Page

Diagram 1 DFD For View And Play File

Diagram 1 DFD For Forum

Diagram 1 DFD For Information Searching
Diagram 1 DFD For Sent Learning Contents By Email
Relationship Between Each Table

GUI Template For Learning Contents Page

GUI Template For Search Information Page

GUI Template For View File Page

Login page

Learning Contents Page

Search Information Page

View File Page

Forum Window

Help Window

Source Code For Login User

Source Code For register User

Source Code For Send Contents By Email

Source Code For New Page

Source Code For Open File

Source Code For Save To Database On Learning Contents Page
Source Code For Save As LOOOP File

Source Code For Save As XML File

Source Code For Save As Sharable Learning Contents
Source Code For Delete Contents

Source Code For Print Content

73
76
79
81
82
83
84
85
86
86
87
88
92
93
93
94
94
95
96
97
97
98
102
103
104
105
106
107
107
108
109
109
110

viii



Figure 7.12
Figure 7.13
Figure 7.14
Figure 7.15
Figure 7.16
Figure 7.17
Figure 7.18
Figure 7.19
Figure 7.20
Figure 7.21
Figure 7.22
Figure 7.23
Figure 7.24
Figure 7.25
Figure 8.1
Figure 8.2
Figure 8.3
Figure 8.4
Figure 8.5
Figure 8.6
Figure 8.7
Figure 8.8
Figure 8.9
Figure 8.10
Figure 8.11
Figure 8.12
Figure 8.13
Figure 8.14

Source Code For Navigate Previous Page

Source Code For Cut Function

Source Code For Internet Search

Source Code For Reader Agent

Source Code For Highlight Text

Source Code For Play Board File

Source Code For Search From Internet And Contents
Source Code For Save To Contents

Source Code For Save As Board File

Source Code For Save To Database On View File Page
Source Code For Save As External File

Source Code For Delete File

Source Code For Send File

Source Code For Send Message

Validation Test For Highlight Text

User Acceptance Testing Respondents Ages Range
User Acceptance Testing Respondents Gender
User Likeliness On System GUI

Compatible Of GUI Design To The System
Features And Capabilities Satisfaction

Satisfaction Of Easy Use

Satisfaction Of Provided Information

Easy To Learn To The System

Understanding On Information Provided
Comfortable Use With The System

Alert Messages Provided

Satisfaction To The System

DSpace System Architecture

111
111
112
112
113
114
115
116
117
118
118
119
120
121
134
136
136
137
137
138
138
138
139
139
139
140
140
141



Table

Table 1.1
Table 2.1
Table 2.2
Table 2.3
Table 5.1
Table 6.1
Table 6.2
Table 6.3
Table 6.4
Table 6.5
Table 6.6
Table 6.7
Table 6.8
Table 6.9
Table 6.10
Table 8.1
Table 8.2
Table 8.3
Table 8.4
Table 8.5
Table 8.6
Table 8.7
Table 8.8
Table 8.9
Table 8.10
Table 8.11
Table 8.12
Table 8.13

LIST OF TABLES

Description

General Task Dependencies

Types Of Learning Object

Functional Requirements Of Learning Object
Analysis Of Current Available System With LOOOP
System Requirements

Details For Table tbl_Board_File

Details For Table tbl_Contents

Details For Table thl_User_New

Details For Table thl_Contents_Picture_File
Details For Table tbl_Contents_Picture_File_New
Details For Table tbl_Register_User

Details For Table thl_Last View

Details For Table tbl_Animation_File

Details For Table tbl_Multimedia_File

Details For Table thl_Image_File

Unit Test For Login User

Unit Test For Register User

Unit Test For Send Contents By Email

Unit Test For New Page

Unit Test For Open File

Unit Test For Save To Database - Learning Content Page

Unit Test For Save As LOOOP File

Unit Test For Save As XML File

Unit Test For Save As Sharable Learning Contents
Unit Test For Delete Contents

Unit Test For Print Content

Unit Test For Navigation Buttons

Unit Test For Editing Tools

Page

10
17
19
41
68
89
89
89
90
90
90
91
91
91
92
123
124
124
125
125
125
126
126
126
127
127
127
128



Table 8.14
Table 8.15
Table 8.16
Table 8.17
Table 8.18
Table 8.19
Table 8.20
Table 8.21
Table 8.22
Table 8.23
Table 8.24
Table 8.25
Table 8.26

Unit Test For Internet Search
Unit Test For Reader Agent

Unit Test For Highlight Text And Clear Highlighted Text

Unit Test For Play Board File

Unit Test For Search From Internet And Contents
Unit Test For Save To Contents

Unit Test For Save As Board File

Unit Test For Save To Database - View File Page
Unit Test For Save As External File

Unit Test For Delete File

Unit Test For Send File

Unit Test For Send Message

Comparison Within LOOOP System Architecture And
Dspace System Architecture

128
128
129
129
130
130
130
131
131
131
132
132
133

Xi



ADL
AlCC
API
CBT
CD
COM
CPU
DFD
ERD
ERP
GUI
HTML
ICT
IMS
LMS
LOOOP
MIT
RAM
SCO
SCORM
SDLC
SQL
UAT
URL
USA
XML

LIST OF ABBREVIATIONS

Advanced Distributed Learning initiative
Aviation Industry Computer-Based Training Committee
Application Program Interface
Computer-Based Training

Compact Disc

Component Object Model

Central Processing Unit

Data Flow Diagram

Entity Relationship Diagram

Enterprise Resource Planning

Graphical User Interface

HyperText Markup Language

Information and Communication Technology
Instructional Management System

Learning Management System

Learning Object In Object-Oriented Programming
Massachusetts Institute of Technology
Random Access Memory

Sharable Content Object

Sharable Content Object Reference Model
Software Development Life Cycle

Structured Query Language

User Acceptance Testing

Uniform Resource Locators

United State Of America

Extensible Markup Language

Xii



