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ABSTRACT

Personalised Learning Environment (PLE) is one of the learning approaches that help
learners take control of and manage their own learning towards flexible and adaptive in
responding to the diverse needs and interests of students. However, there are limited
research conducted that integrates learning styles with PLE approach using prototype to
increase student performance. Learning styles are important components in a learning
environment. Learning styles are among the concepts that are postulated by to show
learners’ differences and varied needs. The issues in this study highlight students’ lack of
interest in learning Science and also fail to classify, synthesise and evaluate information.
There are three objectives which are (i) To propose a learning model that integrate
dominant learning styles and PLE elements; (ii) To design a learning prototype based on
the proposed model that integrates dominant learning styles in Personalised Learning
Environment (PLE) and (iii) To evaluate the effectiveness of the prototype towards student
performance and student perception. Science is a compulsory subject for Form 2 students
from Ministry of Education Malaysia. A prototype called PLENut was developed. The
research framework consist of three phases which are (i) Phase 1 PLENut Analysis, (ii)
Phase 2: PLENut Design, Development & Implementation and (iii) Phase 3: PLENut
Evaluation. Testing was conducted to analyze independent variables by Visual, Auditory
and Kinesthetic types of learning styles while student’s performances and student
perception are dependent variable. The data was populated from 132 Form Two students of
Sekolah Menengah Kebangsaan Dato' Dol Said, Alor Gajah, Melaka, Malaysia. The
population was divided into 3 groups which is (i) Visual (n=76); (ii) Auditory (n=35) and
(111) Kinesthetic (n=21). The separate sample pretest and posttest design was implemented
to assess the effectiveness of the PLENut in increasing students’ performance. Non
parametric tests which are Wilcoxon Signed Ranked Test and Kruskal Wallis Test were
used to analyze the data. The result revealed that: (i) there were no statistically significant
differences in mean ranks between group 1, group 2 and group 3 for Visual, Auditory and
Kinaesthetic learning styles in terms of student performance and (ii) there were two
specific learning styles that were statistically different from each other, which is between
Kinesthetic-Visual (test statistic=60.650, p-value=0.000) and Auditory-Visual (test
statistic=45.440, p-value=0.000). Therefore, the study found that there is a significant
relationship between student performance and learning styles. Results of student
performances showed that Science subject is significant with Visual, Auditory and
Kinaesthetic learning styles. As a conclusion, PLENut has demonstrated a practical
learning styles approach on Personalised Learning Environment (PLE) in teaching and
learning of Science subject.



ABSTRAK

Persekitaran Pembelajaran Peribadi (PLE) adalah salah satu pendekatan pembelajaran
vang membantu pelajar mengawal dan menguruskan pembelajaran mereka sendiri supaya
lebih fleksibel dan dapat beradaptasi dalam bertindak balas kepada pelbagai keperluan
dan kepentingan pelajar. Walau bagaimanapun, terdapat penyelidikan terhad dijalankan
dalam mengintegrasikan gaya pembelajaran dengan pendekatan PLE menggunakan
prototaip untuk meningkatkan prestasi pelajar. Gaya pembelajaran merupakan komponen
penting dalam persekitaran pembelajaran. Gaya pembelajaran adalah antara konsep yang
didalilkan untuk menunjukkan perbezaan dan keperluan pelajar.Terdapat pelbagai isu
yvang diketengahkan seperti pelajar kurang minat dalam pembelajaran Sains dan juga
gagal untuk mengklasifikasikan, mensintesis dan menilai maklumat.Pertama, kajian ini
menyumbang kepada pembangunan model peribadi Persekitaran Pembelajaran
Pemakanan atau PLENut. Kedua, ia adalah untuk menilai keberkesanan berdasarkan
prestasi pelajar untuk tiga jenis gaya pembelajaran yang dominan iaitu (i) Visual, (ii)
Auditori dan (iii) Kinestetik. Subjek Sains merupakan subjek wajib bagi Tingkatan 2 yang
meliputi topik Pemakanan daripada Kementerian Pelajaran Malaysia. Satu prototaip
dipanggil PLENut telah dibangunkan. Rangka kerja kajian terdiri daripada tiga fasa iaitu
(i) Fasa 1 Analisis PLENut, (ii) Fasa 2: Rekabentuk, Pembangunan & Pelaksanaan
PLENut dan (iii) Fasa 3: Penilaian PLENut.Ujian telah dijalankan untuk menganalisis
pembolehubah bebas gaya pembelajaran iaitu Visual, Auditori dan Kinestetik. Manakala
pencapaian pelajar adalah pembolehubah bersandar. Responden seramai 132 pelajar
Tingkatan 2 adalah dari Sekolah Menengah Kebangsaan Dato’ Dol Said, Alor Gajah,
Melaka, Malaysia. Rekabentuk sampel ujian pra dan pasca secara berasingan telah
dilaksanakan. Populasi respondan dibahagikan kepada 3 kumpulan iaitu Visual (n = 76),
Auditori (n = 35) dan Kinestetik (n = 21). Ujian pra sampel berasingan dan reka bentuk
ujian pos dilaksanakan untuk menilai keberkesanan PLENut dalam meningkatkan
pencapaian pelajar.Hasil kajian ini menunjukkan bahawa dari segi pencapaian pelajar,
tidak terdapat perbezaan yang signifikan secara statistik dalam kedudukan min di antara
kumpulan 1, kumpulan 2 dan kumpulan 3 terhadap gaya pembelajaran Visual, Auditori
dan Kinestetik. Keputusan juga menunjukkan terdapat dua gaya pembelajaran tertentu
vang tidak statik, iaitu Kinestetik-Visual (ujian statistik = 60.650, nilai p = 0.000) dan
Auditori-Visual (ujian statistik = 45.440, nilai p = 0.000). Oleh itu, kajian ini mendapati
bahawa terdapat hubungan yang signifikan antara pencapaian pelajar dan gaya
pembelajaran. Keputusan pencapaian pelajar menunjukkan bahawa subjek Sains adalah
signifikan dengan gaya pembelajaran Visual, Auditori dan Kinestetik. Kesimpulannya,
PLENut telah mempamerkan pendekatan yang praktikal untuk mengintegrasi gaya
pembelajaran dalam Persekitaran Pembelajaran Peribadi (PLE) untuk pengajaran dan
pembelajaran bagi subjek Sains.

il



ACKNOWLEDGEMENTS

Undertaking this PhD has been a truly life-changing experience for me and it would not
have been possible to do without the support and guidance that I received from many
people.

I would like to express my deep gratitude to main supervisor Prof. Dr. Faaizah Binti
Shahbodin my research supervisor, for their patient guidance, enthusiastic encouragement
and useful critiques of this research work. Thank you to my co supervisor Dr. Ahmad
Naim Bin Che Pee @ Che Hanapi and Dr Gede Pramudya Ananta as statistician for this
study. Thank you for their advice and assistance in keeping my progress on schedule.

I gratefully acknowledge the scholarship received towards my PhD from Ministry of
Higher Education Malaysia (MOHE) under MyBrainl5 myPhd programme. Thank you
very much for the financial support.

I greatly appreciate the support received through the collaborative work undertaken with
the Kementerian Pelajaran Malaysia (KPM) and Jabatan Pendidikan Negeri (JPN) Melaka.
I also want to thank you to Sekolah Menengah Kebangsaan Malim, Sekolah Menengah
Kebangsaan Dato’ Talib Karim and Sekolah Menengah Kebangsaan Dato’ Dol Said
Melaka during the phase of data collection. Thank you to principal, for making those first
few months of data collection even more interesting. Their excitement and willingness to
provide feedback made the completion of this research an enjoyable experience.

I would like to acknowledge my faculty, Faculty of Information and Communication
Technology and Library of Universiti Teknikal Malaysia Melaka (UTeM) for allowing me
to conduct my research and providing assistance requested. Special thanks goes to the
members of staff development and human resources department for their continuous
support.

Lastly, my fellow postgraduate friends should also be recognizing for their support. My
sincere appreciation also extends to all my colleagues and others who have provided
assistance at various occasions. I extend my regards and blessings to all of those who have
supported me in all aspects during the completion of the research and making it possible
for me to complete what I have started.

il



TABLE OF CONTENTS

PAGE
DECLARATION
APPROVAL
DEDICATION
ABSTRACT i
ABSTRAK ii
ACKNOWLEDGEMENTS iii
TABLE OF CONTENTS iv
LIST OF TABLES vii
LIST OF FIGURES xi
LIST OF APPENDICES XV
LIST OF ABBREVIATIONS xvii
LIST OF PUBLICATIONS xviii
CHAPTER
1. INTRODUCTION 1
1.1 Introduction 1
1.2 Background of Study 4
1.3 Problem Statement 6
1.4 Research Questions 8
1.5 Research Hypothesis 9
1.6 Research Objectives 10
1.7 Research Approach 10
1.8 Research Scope 12
1.9 Research Significant 12
1.10 Operational Definition 13
1.11 Summary 16
2.  LITERATURE REVIEW 18
2.1 Introduction 18
2.2 21% Century of Education 18
2.2.1 Student 20
222 Teacher 21
223 Curriculum 21
224 Classroom 22
225 Technology for Teaching and Learning 22
2.3 Learning Theory 23
2.3.1 Behaviourism Learning Theory 24
2.3.2 Cognitivism Learning Theory 25
233 Constructivism Learning Theory 26
234 Connectivism Learning Theory 27
24 Learning Styles 28
2.4.1 Definition Learning Styles 29
242 Learning Styles and Student Performance 29
243 Learning Styles and Personalised Learning 31
244 Learning Styles in e-Learning 32
2.4.5 Adaptive Learning related to Personalised Learning 33

2.5 Learning Styles Models 35

v



2.6

2.7
2.8

2.5.1 Visual, Auditory and Kinesthetic (VAK) Model
252 Kolb Leaning Style Inventory Model

253 Felder-Silverman Learning Style Model

2.54 Dunn & Dunn Model

2.5.5 Classification of Dominant Learning Styles
Personalised Learning Environment (PLE)

2.6.1 Definition of Personalised Learning Environment (PLE)

2.6.2 Comparison between Traditional Learning and
Personalised Learning

2.6.3 Issues with PLE

2.6.4 Summary of PLE

Existing Research

Summary

METHODOLOGY

3.1
3.2
33

34

3.5
3.6
3.7

Introduction
Research Methodology
Design and Development PLENut
3.3.1 Analysis
3.3.1.1 Literature Review
3.3.1.2 Need Analysis
3.3.1.3  Content Analysis
3.3.2 Design
3.3.2.1 Design for Visual Learning Styles
3.3.2.2 Design for Auditory Learning Styles
3.3.2.3  Design for Kinaesthetic Learning Styles
3.3.2.4 PLENut Model
3.3.3 Development
3.3.3.1 Development of Notes
3.3.3.2 Development of VAK Learning Activities
3.3.3.3 Integration of PLENut with PLE Elements
3.3.3.4 Alpha Testing
3.3.3.5 Beta Testing
3.3.4 Implementation
3.3.4.1 Pilot Study
3.3.4.2 Validity and Reliability
3.3.4.3 Face Validity
3.3.4.4  User Acceptance Test
3.3.5 Evaluation
Research Design
34.1 Setting
34.2 Participants
343 Instruments
3.44 Procedure
Research Framework
Theoretical Framework
Summary

36
38
40
42
44
46
46
47

49
50
51
53

54
54
54
57
57
60
61
66
70
73
74
76
71
82
85
88
89
90
92
94
96
96
98
99
101
103
103
104
105
106
111
113
115



4. DATA ANALYSIS AND RESULT

4.1
4.2

4.3

44
45

4.6

Introduction

Research Objective 1

4.2.1 Research Question 1
Research Objective 2

43.1 Research Question 2
432 Research Question 3
433 Research Question 4
Normality Test

Research Objective 3

45.1 Research Question 5
452 Research Question 6
453 Research Question 7
454 Research Question 8
Summary

5.  DISCUSSION

5.1
5.2

53

Introduction

Discussion of the Study

5.2.1 Discussion of Research Objective 1
522 Discussion of Research Objective 2
5.2.3 Discussion of Research Objective 3
Summary

6. CONCLUSION AND FUTURE WORK

6.1 Introduction
6.2 Research Contributions
6.2.1 Contribution towards Personalised Learning
Environment (PLE)
6.2.2 Contribution of Applying Dominant Learning Styles for
Teaching Nutrition topic
6.2.3 Contribution of Classifying PLE Elements
6.2.4 Contribution to Design of Study
6.2.5 Contribution to Research Instrument
6.2.6 Contribution to Teaching and Learning Approach for
Form 2 Nutrition topic
6.2.7 Contribution to Courseware Design
6.3 Research Implications
6.4 Research Limitations
6.5 Future Research
6.5.1 PLENut Model
6.5.2 Improvement of PLENut to 3D Animation
6.5.3 Embedding PLENut with Animated Pedagogical Agents
(APA)
6.5.4 From Courseware Based to Mobile Website
6.6 Final Summary
REFERENCES
APPENDICES

Vi

116
116
117
117
119
119
120
122
126
128
128
135
141
147
153

155
155
155
155
156
158
164

165
165
165
167

168

168
169
169
170

171
172
173
173
173
174
174

174
175

177
210



TABLE
1.1

1.2

2.2

23

24

2.5

2.6

2.7

3.1

3.2

33

34

3.5

3.6

3.7

3.8

3.9

3.10

3.11

LIST OF TABLES

TITLE
Relationships between Research Problem, Research Question and

Research Objectives

Summary of Research Objectives, Research Questions, Research
Hypotheses, Research Methods, Analysis & Research Contribution
VAK learning styles in e-learning (Filppula 2006)

Characteristics of VAK learning styles
Dunn and Dunn’s Learning Style Dimensions

Classification of Dominant Learning Styles into Visual, Auditory and
Kinaesthetic

Traditional Learning versus Personalised Learning

Previous Study on Personalised Learning Environment (PLE)

Test Plan for Analysis Phase

Performance Analysis and Grade Point Average in PMR Science
Subject for Year 2010 and 2011

List of problems in Nutrition topic

Mean and SD of Student’s Learning Style Preferences

Preliminary analysis findings to find difficult topic in Science Form 2
Frequencies for Topic 2 Nutrition

Analysis of features and functions for Nutrition topic based on learning
styles

Test Plan for Design Phase

Features and functions for Visual Learning Styles

Features and functions for Auditory Learning Styles

Features and functions for Kinaesthetic Learning Styles

vii

PAGE
8

11

33

37

43

45

48

52

58

62

64

65

67

67

69

71

73

75

76



3.12

3.13

3.14

3.15

3.16

3.17

3.18

3.19

3.20

3.21

3.22

3.23

3.24

4.1

4.2

4.3

4.4

4.5

4.6

4.7

4.8

4.9

4.10

4.11

Test Plan for Development Phase

List of fonts

VAK Learning Activities

Feedback for Alpha Testing

Feedback of Module for Alpha Testing

Feedback for Beta Testing

Test Plan for Implementation Phase

Reliability Analysis

Validity Analysis

Face validity for each construct

Feedback for User Acceptance Test

Test Plan for Evaluation Phase

Students’ Learning Styles

Classification of Proposed PLE Elements

Tools that available for Personalised Learning Environment (PLE)
Appropriate tools that available for Personalised Learning
Environment (PLE)

Cronbach’s a value for each PLE elements

Percentage of PLE Elements

Cronbach’s a value usage of PLENut

Percentage Student Usage of PLENut

Normality Test

Comparing pre-test and post-test learning style scores for Visual
Hypothesis statements of Kruskal — Wallis H test for Visual Pre-test

Independent — Samples Kruskal — Wallis H Statistics

viii

83

85

88

91

91

93

94

97

98

99

100

102

104

118

120

121

121

123

124

125

126

129

131

132



4.12

4.13

4.14

4.15

4.16

4.17

4.18

4.19

4.20

4.21

4.22

4.23

4.24

4.25

4.26

4.27

4.28

4.29

4.30

4.31

4.32

6.1

Hypothesis statements of Kruskal — Wallis H test for Visual Post-test
Independent — Samples Kruskal — Wallis H Statistics

Visual Mean Ranks in Post-test

Comparing pre-test and post-test learning style scores for Auditory
Hypothesis statements of Kruskal — Wallis H test for Auditory Pre-test
Independent — Samples Kruskal — Wallis H Statistics

Hypothesis statements of Kruskal — Wallis H test for Auditory Post-
test

Independent — Samples Kruskal — Wallis H Statistics

Auditory Mean Ranks in Post-test

Comparing pre-test and post-test learning style scores for Kinesthetic
Hypothesis statements of Kruskal — Wallis H test for Kinesthetic Pre-
test

Independent — Samples Kruskal — Wallis H Statistics

Hypothesis statements of Kruskal — Wallis H test for Kinesthetic Post-
test

Independent — Samples Kruskal — Wallis H Statistics

Kinesthetic Mean Ranks in Post-test

Hypothesis statements of Kruskal — Wallis H test for Pre-test
Independent — Samples Kruskal — Wallis H Statistics

Hypothesis statements of Kruskal — Wallis H test for posstest
Independent — Samples Kruskal — Wallis H Statistics

Mean Ranks in Post-test for Visual, Auditory and Kinesthetic

Post Hoc Analysis: Multiple Comparison Table

Summary of Research Contributions

X

133

133

134

136

138

138

139

140

140

142

144

144

145

146

146

148

149

150

151

151

152

167



LIST OF FIGURES

FIGURE TITLE PAGE
1.1 Structure of Chapter 1 1
2.1 Structure of Chapter 2 19
2.2 Kolb’s Learning Styles 39
23 Felder-Silverman Learning Style Model 40
24 Dunn and Dunn Learning Style Model 42
3.1 Structure of Chapter 3 55
3.2 ADDIE Model 56
33 Analysis Phase 59
34 Analysis of PLE elements 60
3.5 Method for Need Analysis 62
3.6 Content Analysis 66
3.7 Subtopic of Nutrition 68
3.8 Design Phase 72
3.9 Visual Topic Digestive System 73
3.10 Visual Topic Function Of The Organ 73
3.11 Visual Topic Movement of The Food 74
3.12 Visual Topic Action of The Enzymes 74
3.13 Auditory Topic Digestive System 75
3.14 Auditory Topic Function Of The Organ 75
3.15 Auditory Topic Movement of The Food 75
3.16 Auditory Topic Action of The Enzymes 76
3.17 Kinaesthetic Topic Digestive System 76



3.18

3.19

3.20

3.21

3.22

3.23

3.24

3.25

3.26

3.27

3.28

3.29

3.30

3.31

3.32

3.33

3.34

3.35

3.36

3.37

3.38

3.39

3.40

Kinaesthetic Topic Function Of The Organ

Kinaesthetic Topic Movement of The Food

Kinaesthetic Topic Action of The Enzymes

Proposed Model of Integrated Personalised Learning Environment
for Nutrition (PLENut) with Learning Styles

Navigation of PLENut

Introduction Module

Proposed system architecture of PLENut

Development Phase

Production of texts

Example of graphics used in PLENut

Sound Forge 8.0 interface

An example of an animation produced for PLENut
Interface of PLE elements

Before and after modification PLENut

Implementation Phase

Evaluation Phase

Layout Classroom Laboratory

Testing Process

01 X0

Three separate sample pre-test-post-test design

Three separate sample pre-test-post-test design for PLENut
Research Framework

Theoretical Framework for Practical Learning Styles Approach on

Personalised Learning Environment (PLE)

xi

76

77

77

79

80

80

82

84

86

86

87

88

90

92

95

101

104

107

108

108

110

112

113



4.1

4.2

4.3

44

4.5

4.6

4.7

4.8

4.9

4.10

4.11

4.12

4.13

4.14

4.15

4.16

4.17

Structure of Chapter 4

Flow for Research Question 1

Flow for Research Question 2

Flow for Research Question 3

Flow for Research Question 4

Testing Model for Research Question 5

Distribution between Visual learning style and student
performance in pre-test

Distribution between Visual learning style and student
performance in post-test

Testing Model for Research Question 6

Distribution between Auditory learning style and student
performance in pre-test

Distribution between Auditory learning style and student
performance in post-test

Testing Model for Research Question 7

Distribution between Kinaesthetic learning style and student
performance in pre-test

Distribution between Kinesthetic learning style and student
performance in post-test

Distribution between learning styles and student performance in
pre-test for Visual, Auditory and Kinesthetic

Distribution between learning styles and student performance in
post-test for Visual, Auditory and Kinesthetic

Pairwise Comparison of Learning Styles

Xii

116

117

119

120

122

128

130

132

135

137

139

141

143

145

148

149

152



5.1 Structure of Chapter 5 155

6.1 Structure of Chapter 6 166

Xiii



LIST OF APPENDICES

APPENDIX TITLE PAGE
A Analysis Of PMR Questions (2007-2011) 210
B Preliminary Analysis Of Difficult Topics 211
C Concept Map For Nutrition Topic 212
D Newspaper About Nutrition 213
E Panduan Perkembangan Sains Tingkatan 2 214
F Questionnaire (Teachers) 216
G Questionnaire (Student) 219
H Interview (Teachers) 221
I Interview (Student) 222
J Subject Expert Evaluation Form 223
K Multimedia Expert Evaluation Form 224
L PLE Expert Evaluation Form 225
M Letter: Instrument Validation 226
N Letter: Permission To Conduct Study 227
O Letter: Consent Form 230
P Learning Styles Preferences 233
Q Pre Test 235
R Post Test 241
S Questionnaire PLE Element 246
T PLENut Evaluation form 247
U Alpha Testing 248
A% Beta Testing 249

X1V



< X =

User Acceptance Test
Expert List
Score Sheet

Gantt Chart

XV

254

255

257

259



LIST OF ABBREVIATIONS

ADDIE Analysis, Design, Development, Implementation & Evaluation
AS Action Script

CRIM Centre Research & Innovation Management

FTMK Fakulti Teknologi Maklumat & Komunikasi

FICT Faculty of Information and Communication Technology
ID Instructional Design

IT Information Technology

ICT Information & Communication Technology

KPM Kementerian Pelajaran Malaysia

LS Learning Style

LMS Learning Management System

MOE Ministry of Education

MOHE Ministry of Higher Education

PLE Personalised Learning Environment

PLENut Personalised Learning Environment for Nutrition

SPSS Statistical Package for Social Science

URL Uniform Resource Locator

UTeM Universiti Teknikal Malaysia Melaka

xvi



LIST OF PUBLICATIONS

Che Ku Nuraini C.K.M, Shahbodin F. & Che Pee N. (2013). “Personalised Learning
Environment (PLE) Approach: Preliminary Analysis in Malaysian’s Secondary School”.
International Journal of Computer and Information Technology (ISSN: 2279 — 0764). Vol.
2 - Issue 03, May 15, 2013. [Global Impact Factor: 0.687]

Che Ku Nuraini Che Ku Mohd & Faaizah Shahbodin (2014). “Learning Approach for
Personalised Learning Environment (PLE): Preliminary Analysis”. International
Conference on Information and Communication Technology for Education (ICTE 2013).
WIT Transactions on Information and Communication Technologies, Vol. 58 (1), pp 389-
395 © 2014 WIT Press www.witpress.com (ISSN: 1743- 3517) Indexed by SCOPUS.

Che Ku Nuraini Che Ku Mohd & Faaizah Shahbodin (2014). “Development of
Personalised Learning Environment (PLE) for Malaysian School Environment Based on
ADDIE Model”. International Journal of Computers and Technology (IJCT 2014), Vol. 13
(7), pp 4683-4687, 10 June 2014 (ISSN: 2277-3061). (Impact Factor: 1.532)

Che Ku Nuraini Che Ku Mohd, Faaizah Shahbodin & Ahmad Naim Che Pee @ Che
Hanapi (2014). Personalised Learning Environment (PLE): Developing a Framework using
ADDIE Approach. Journal of Applied Science and Agriculture, Vol 9 (11): pp28-32, 2014.
ISSN 1816-9112. Available online 30 August 2014. © 2014 AENSI Publisher. All rights
reserved. [ISI,Q3]

Che Ku Nuraini Che Ku Mohd, Faaizah Shahbodin, Naim Che Pee (2014). Exploring the
Potential Technology in Personalised Learning Environment (PLE). Journal of Applied
Science and Agriculture, Vol 9(18), pp 61-65, 2014. ISSN 1816-9112. Available online 17
October 2014. © 2014 AENSI Publisher. All rights reserved.[ISI]

Che Ku Nuraini Che Ku Mohd, Faaizah Shahbodin, Naim Che Pee (2014). Personalised
Learning Environment (PLE): Classification of Dominant Learning Styles. Australian
Journal of Basic and Applied Sciences, Vol 8(23), pp 366-371, 2015. ISSN1991-8178.
Available online 06032015. © 2014 AENSI Publisher. All rights reserved. [ISI] [BEST
PAPER AWARD]

Che Ku Nuraini Che Ku Mohd & Faaizah Shahbodin (2015). Personalised Learning
Environment: Alpha Testing, Beta Testing & User Acceptance Test. World Conference on
Technology, Innovation and Entrepreneurship. Procedia - Social and Behavioral Sciences
195 (2015), pp 837-843. ELSEVIER. 1877-0428 © 2015. The Authors. Published by
Elsevier Ltd. Peer-review under responsibility of Istanbul University.

Che Ku Nuraini Che Ku Mohd & Faaizah Shahbodin (2015). Design and Development of
a Multimedia Courseware Using Personalised Learning Environment Approach for
Nutrition Topic. ISSN 1819-6608. ARPN Journal of Engineering and Applied Sciences.
©2006-2015 Asian Research Publishing Network (ARPN). All rights reserved. SCOPUS.

Xvii



Che Ku Nuraini C.K.M & Shahbodin F. (2013). “Personalised Learning Environment
(PLE): Need Analysis in Malaysian’s Secondary School”. 2013 IEEE Conference on e-
Learning, e-Management and e-Services (IC3e 2013). 2nd - 4th December 2013, Grand
Margherita Hotel, Kuching,Sarawak,Malaysia (Indexed in: IEEE Computer Society and
IEEE).

Che Ku Nuraini C.K.M & Faaizah S., Ahmad Naim Che Pee (2014). “Mapping of
Personalised Learning Environment (PLE) among Malaysian’s Secondary School”.
International Conference on Advances in Computing, Communication and Information
Technology - CCIT 2014. 1st — 2nd June 2014, University of Westminster, London, United
Kingdom. ISBN: 978-1-63248-010-1 doi: 10.15224/ 978-1-63248-010-1-03.

Che Ku Nuraini Che Ku Mohd, Faaizah Shahbodin & Naim Che Pee. “Personalised
Learning Environment (PLE) Experience in the 21st Century: Review of Literature”. 4th
World Congress on Information and Communication Technologies (WICT'14). Malacca,
Malaysia. December 08-11, 2014.MICT,Melaka, Malaysia. Published by Springer

Che Ku Nuraini C.K.M, Faaizah S. & Norasiken B. (2013). “Preliminary Analysis in
Malaysian’s Secondary School Using Personalised Learning Environment (PLE)
Approach”. Colloquium on Active Learning & e-Learning 2013 (CaeL’13), “Education
Excellence through Quality of Teaching and Learning”.On 18 September 2013, Melaka.
Organized by Centre for Teaching & Learning, Universiti Teknikal Malaysia Melaka
(UTeM).

xviii



