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Abstract of Thesis Presented to the Senate of Universiti Putra Malaysia, in Fulfilment
of the Requirements for the Degree of Doctor of Philosophy

INVESTIGATING THE INFLUENCE OF EXTERNAL VARIABLES AND
MEDIATORS ON LEARNING MANAGEMENT SYSTEM UTILIZATION
AMONG EDUCATION STUDENTS OF THREE MALAYSIAN
RESEARCH UNIVERSITIES

By
SOUSAN BALEGHI ZADEH

May 2014

Chairman: Associate Prof. Ahmad Fauzi bin Mohd Ayub, PhD
Faculty:  Educational Studies

Recently, in the context of higher education, the use of learning management systems
involving the application of Information and Communication Technologies has
become widespread. Despite the advantages of learning management systems in
enhancing the quality of learning, it is not fully utilized by students. Review of the
related studies shows that although there is an enormous amount of research on online
tools, only a few of them have investigated how students use the online tools found
within LMS.

The main purpose of the present study is to investigate the influence of external
factors and mediators on Learning Management Systems utilization among full-time
undergraduate students of faculties of education at Universiti Putra Malaysia (UPM),
Universiti Kebangsaan Malaysia (UKM) and Universiti Malaya (UM) based on
Technology Acceptance Model, Theory of Reasoned Action, and Fit Model. By
reviewing the related literature, the influence of nine factors on LMS utilization (task-
technology fit, subjective norm, technical support, system interactivity, system
functionality, Internet experience, perceived ease of use, perceived usefulness, and
behavior intention to use) were examined.

The present study was entirely quantitative with a descriptive design. The main
instrument used was a questionnaire whose content validity was checked by a panel of
experts. A pilot study was conducted on 40 students of UPM and UM to assess the
reliability of the instrument. The value of Cronbach’s alpha was from .75 to .95. The
sampling technique was stratified and the sample size was 400. To analyze the data,
descriptive statistics and the Structural Equation Modeling technique were used.

After testing the measurement model, the construct of Internet experience was
removed, and as a result, nine predictors of LMS use remained. The outcome of
testing the structural model revealed that among the 16 paths of the structural model,
12 paths were significant and four were not. The 12 significant paths were: 1) task-
technology fit influences LMS use (B=.212, p<.01); 2) task-technology fit influences
perceived usefulness (=334, p<.001); 3) subjective norm influences perceived
usefulness (f=.200, .001); 4) subjective norm influences behavior intention to use



(B=.158, p<.05); 5) system functionality influences perceived usefulness (f = .222,
p<.001; 6) system functionality influences perceived ease of use (B=.221, p<.01); 7);
technical support influences perceived ease of use (f=.197, p<.001); 8) system
interactivity influences perceived usefulness (.126, p<.05); 9); perceived ease of use
influences perceived usefulness (f=.123, p<.05); 10) perceived ease of use influences
behavior intention to use (f=.232, p<.001); 11) perceived usefulness influences
behavior intention to use (B= .324, p<.001); and 12) behavior intention to use
influences LMS use (f=.479, p<.001).

The findings of the study revealed that the influence of technical support on perceived
usefulness (B= .003, p>.05), the influence of system interactivity on perceived ease of
use (B= -.046, p>.05), the influence of perceived usefulness on LMS use (f=.015,
p>.05), and the influence of perceived ease of use on LMS use ( = -.084, p>.05) were
not significant. After testing the structural model, two new significant paths emerged:
1) the influence of task-technology fit on perceived ease of use (=.248, p<.001) and
2) the influence of subjective norm on perceived ease of use (f=.200, p<.01).

The results of mediation tests indicated that behavior intention to use indirectly
mediated the influence of perceived ease of use on LMS use and fully mediated the
influence of perceived usefulness on LMS use. Perceived usefulness partially
mediated the influence of perceived ease of use on behavior intention to use and
partially mediated the influence of subjective norm on behavior intention to use.
Perceived ease of use indirectly mediated the influence of technical support on
perceived usefulness, partially mediated the influence of system functionality on
perceived usefulness, partially mediated the influence of task-technology fit on
perceived usefulness, and partially mediated the influence of subjective norm on
perceived usefulness. The proposed structural model explained 42.8% of perceived
ease of use, 65.9% of perceived usefulness, 37.6% of behavior intention to use, and
32.1% of LMS use.
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Akhir-akhir ini, dalam konteks pendidikan pengajian tinggi, penggunaan sistem
pengurusan pembelajaran yang melibatkan aplikasi Teknologi Maklumat dan
Komunikasi semakin meluas. Walaupun sistem pengurusan pembelajaran mempunyai
kebaikan bagi meningkatkan kualiti pembelajaran, ia tidak digunakan sepenuhnya oleh
pelajar. Kajian literatur berkaitan menunjukkan walaupun terdapat banyak
penyelidikan berkaitan pembelajaran atas talian, namun tidak banyak yang berkaitan
dengan pembelajaran atas talian melalui LMS.

Tujuan utama kajian ini adalah untuk peramal yang memberi mempengaruhi
penggunaan Sistem Pengurusan Pembelajaran dalam kalangan pelajar sepenuh masa
peringkat ijazah di fakulti-fakulti Pendidikan di Universiti Putra Malaysia (UPM),
Universiti Kebangsaan Malaysia (UKM) dan Universiti Malaya (UM) berdasarkan
Model Penerimaan Teknologi, Teori Tindakan Beralasan dan Model suaian.
Berdasarkan literatur yang berkaitan, kesan sembilan faktor (suaian tugas- teknologi,
norma subjektif, sokongan teknikal, interaktiviti sistem, fungsian sistem, pengalaman
Internet, persepsi kemudahgunaan, persepsi kebergunaan, dan hasrat perlakuan) dikaji
ke atas penggunaan LMS.

Kajian ini keseluruhannya kuantitatif dengan reka bentuk deskriptif. Instrumen utama
yang digunakan adalah soal selidik yang kesahan kandungnnya disemak oleh panel
pakar. Kajian rintis telah dijalankan ke atas 40 pelajar UPM dan UM bagi menilai
kebolehpercayaan instrumen. Nilai alfa Cronbach keseluruhan ialah .96. Teknik
persampelan yang digunakan adalah persampelan berkelompok dan saiz sampel 400.
Bagi menganalisis data, statistik deskriptif dan Pemodelan Persamaan Berstruktur
digunakan.

Semasa analisis faktor, konstruk pengalaman Internet dikeluarkan dan meninggalkan
sembilan peramal. Hasil ujian model struktural menunjukkan daripada 16 laluan
model struktural, Dua belas didapati signifikan dan empat tidak signifikan. 12 laluan



yang signifikan adalah: 1) suaian teknologi-tugas memberi pengaruh terhadap persepsi
kebergunaan LMS (p=.212, p<.01). 2) suaian teknologi-tugas memberi pengaruh
terhadap persepsi kebergunaan (=.334, p<.001); 3) norma subjektif memberi
pengaruh terhadap persepsi kebergunaan (f=.200, .001); 4) norma subjektif memberi
pengaruh terhadap hasrat perlakuan (f=.158, p<.05); 5), fungsian sistem memberi
pengaruh terhadap persepsi kebergunaan (B = .222, p<.001; 6) fungsian sistem
memberi kemudahgunaan (= .221, p<.01); 7) sokongan teknikal memberi pengaruh
terhadap kemudahgunaan (f=.197, p<.001); 8) interaktiviti sistem memberi pengaruh
terhadap kebergunaan (.126, p<.01); 9) kemudahgunaan memberi pengaruh terhadap
persepsi kebergunaan (B=.123, p<.05); 10) kemudahgunaan memberi pengaruh
terhadap hasrat perlakuan (B=.232, p<.001); 11) persepsi kebergunaan memberi
pengaruh terhadap hasrat perlakuan (B= .324, p<.001); dan 12) hasrat perlakuan
memberi pengaruh terhadap penggunaan LMS (B=.479, p<.001).

Hasil kajian menunjukkan pengaruh sokongan teknikal terhadap persepsi kebergunaan
(B=.003, p > .05), pengaruh sistem interaktiviti terhadap persepsi kemudahgunaan (f=
-.046, p>.05), pengaruh kebergunaan terhadap penggunaan LMS ( = -.084, p>.05)
adalah tidak signifikan. Selepas model struktural diuji, dua laluan baru yang signifikan
muncul: 1) pengaruh tugas-teknologi suaian terhadap persepsi kemudahgunaan
(B=.248, p<.001) dan 2) pengaruh norma subjektif terhadap persepsi kemudahgunaan
(B=.200, p<.01).

Hasil kajian menunjukkan hasrat perlakuan mempunyai pengaruh pengantaraan secara
tidak langsung dengan kemudahgunaan LMS dan mempunyai pengaruh pengantaraan
sepenuhnya dengan kebergunaan LMS. Persepsi kebergunaan merupakan
pengantaraan sebahagian pengaruh kemudahgunaan terhadap hasrat perlakuan dan
pengaruh norma subjektif terhadap hasrat perlakuan. Persepsi kemudahgunaan
mempunyai pengantaraan secara tidak langsung pengaruh sokongan teknikal terhadap
persepsi kebergunaan, pengantaraan sebahagian pengaruh kebolehfungsian system
terhadap persepsi kebergunaan, pengantara sebahagian antara tugas-teknologi suaian
terhadap persepsi kebergunaan, dan pengantara sebahagian pengaruh norma subjektif
dengan persepsi kebergunaan. Pemodelan Persamaan Berstruktur yang dicadangkan
menerangkan 42.8% persepsi kemudahgunaan , 65.9% persepsi kebergunaan 37.6%
hasrat perlakuan, dan 32.1% penggunaan LMS.

Vi



ACKNOWLEDGEMENTS

“In the Name of Allah, the Most Compassionate, the Most Merciful”

First of all, 1 should thank Allah the Almighty for giving me the blessing as well as
health and strength to finalize this project. | would not have been able to carry out this
research project had it not been for the generous help | received from a number of kind
people. | would, therefore, like to express my gratitude to the following people:

I would like to sincerely thank my Dissertation Chair Associate Prof. Dr. Ahmad
Fauzi bin Mohd Ayub for his scholarly advice and generous help. He helped me a lot
to shape the study and sharpen my arguments throughout this research project. Had it
not been for his invaluable support and encouragement, | would not have been able to
complete this study. | would like to extend my thanks to my dissertation committee
members Dr. Rosnaini Mahmud and Dr. Shaffe Mohd Daud for their constructive
comments and invaluable feedback throughout the whole project. | am also grateful to
Dr. Mokhtar Hj Nawawi, Head of the Department of Foundation Studies, Faculty of
Educational Studies at UPM for his meticulous reading of an earlier draft of my work.
His precious comments enormously helped me to improve the quality of my work.

I would like to thank Associate Prof. Dr. Wong Su Luan and Prof. Wan Zah Wan Ali,
lecturers of Faculty of Educational Studies at UPM, for taking their precious time to
examine the content validity of my questionnaire. | would also like to thank Prof. Fred
D. Davis, Prof. Dale L. Goodhue, Dr. Wei-Tsong Wang, Associate Professor Keenan
A. Pituch, and Dr. Jane Klobas for their invaluable comments on improving the
content validity of my questionnaire. My heartfelt thanks should also go to Prof.
Mohamed Amin Embi, Professor of Technology-enhanced learning at UKM, for his
patience in explaining the iFolio system to me.

Many thanks are also due to Dr. Rahil binti Mahyuddin, lecturer of Faculty of
Educational Studies at UPM, for her accurate translation of my questionnaire into
Malay. In this respect, | should also thank Associate Prof. Dr. Seyed Abolgassem
Fatemi Jahromi and Assistant Prof. Dr. Mohammad Reza Anani Sarab of Shahid
Beheshti University in Tehran, Iran for editing the English version of the
questionnaire.

Finally, I should thank Dr. Chin Hai Leng, Head of the Department of Curriculum and
Instructional Technology of University Malaya, and Prof. Rohazaini Hasan, Senior
Chief Assistant Registrar of Faculty of Education at UKM for their cooperation in the
process of data collection. I need to sincerely thank all the students who participated in
this research by filling in the questionnaire.

I am particularly grateful to my mother, without whose love and support | would not
have reached this stage in my life. Last but not least, | should like to thank my brother
Associate Prof. Dr. Sasan Baleghizadeh for editing and proofreading the whole
manuscript.

vii



This thesis was submitted to the Senate of Universiti Putra Malaysia and has been
accepted as fulfilment of the requirements for the degree of Doctor of Philosophy. The
members of the Supervisory Committee were as follows:

Ahmad Fauzi bin Mohd Ayub, PhD
Associate Professor

Faculty of Educational Studies
Universiti Putra Malaysia

(Chairman)

Rosnaini binti Mahmud
Senior Lecturer

Faculty of Educational Studies
Universiti Putra Malaysia
(Member)

Shaffe bin Mohd Daud
Senior Lecturer

Faculty of Educational Studies
Universiti Putra Malaysia
(Member)

BUJANG BIN KIM HUAT, PhD
Professor and Dean

School of Graduate Studies
Universiti Putra Malaysia

Date:



DECLARATION

Declaration by graduate student

| hereby confirm that:

Signature: Date:

this thesis is my original work;

quotations, illustrations and citations have been duly referenced,;

this thesis has not been submitted previously or concurrently for any other degree
at any other institutions;

intellectual property from the thesis and copyright of thesis are fully-owned by
Universiti Putra Malaysia, as according to the Universiti Putra Malaysia
(Research) Rules 2012;

written permission must be obtained from supervisor and the office of Deputy
Vice-Chancellor (Research and Innovation) before thesis is published (in the form
of written, printed or in electronic form) including books, journals, modules,
proceedings, popular writings, seminar papers, manuscripts, posters, reports,
lecture notes, learning modules or any other materials as stated in the Universiti
Putra Malaysia (Research) Rules 2012;

there is no plagiarism or data falsification/fabrication in the thesis, and scholarly
integrity is upheld as according to the Universiti Putra Malaysia (Graduate
Studies) Rules 2003 (Revision 2012-2013) and the Universiti Putra Malaysia
(Research) Rules 2012. The thesis has undergone plagiarism detection software.

Name and Matric No.: Sousan Baleghi Zadeh / Gs28802




TABLE OF CONTENTS

DEDICATION

ABSTRACT

ABSTRAK
ACKNOWLEDGEMENTS
APPROVAL
DECLARATION

LIST OF TABLES

LIST OF FIGURES

LIST OF ABBRIVIATIONS

CHAPTER

1 INTRODUCTION

1.1 Background

1.2 LMS in Higher Education
1.2.1 LMS Acceptance

1.3 Problem Statement

1.4 Objectives of the Research

1.5 Hypotheses

1.6 Significance of the Study

1.7 Limitations of the Study

1.8 Definition of Terms

2 LITERATURE REVIEW
2.1 Introduction
2.2 Integration of ICT into Education
2.3 Social Media and Education
2.4 E-learning
2.5 Learning Management System
2.5.1 LMS Features
2.6 Learning Management System in Malaysia
2.6.1 Research Studies for LMS Use in Malaysia
2.7 Models of Information System Utilization
2.7.1 Original Technology Acceptance Model (TAM)
2.7.2 Fit Model
2.8 Modified Models of TAM
2.8.1 Technology Acceptance Model 2
2.8.2 Technology Acceptance Model 3
2.9 Technology Acceptance Model in LMS
2.9.1 De Smet’s Model
2.9.2 Liu’s Model
2.9.3 Pituch’s Model
2.9.4 Wang’s Model
2.9.5 Sanchez’s Model
2.9.6 Integrating Fit Model and TAM

Xii

Page

i
vii
viii
XV
xvii
XViil

RPOON~NUITDWERE

el



2.10 Selecting the External Variables 30

2.11 Constructs of the Study 31
2.12 Predictor Factors Related to LMS Utilization 34
2.13 Theoretical Framework 37
2.14 Conceptual Framework 38
METHODOLOGY 40
3.1 Introuduction 40
3.2 Research Design 40
3.3 Population 40
3.4 Sample Size 41
3.5 Sampling 43
3.6 Learning Management Systems 44
3.7 Instrumentation 46
3.7.1 Demographic Information 47
3.7.2 Task-Technology Fit 47
3.7.3 Subjective Norm 48
3.7.4 Perceived ease of use of LMS 48
3.7.5 Behavior Intention to Use of LMS 48
3.7.6 Perceived Usefulness of LMS 49
3.7.7 Technical Support 49
3.7.8 System Interactivity 50
3.7.9 System Functionality 50
3.7.10 Internet Experience 50
3.7.11 LMS Utilization 51
3.8 Double Back Translation 51
3.9 Validity and Reliability 51
3.9.1 Validity 52
3.9.2 Content validity 52
3.9.3 Reliability 54
3.10 Pilot Study 54
3.11 Data Collection 55
3.12 Data Examination 56
3.13 Data Analysis 58
3.14 Structural Equation modeling (SEM) 58
3.15 Assessing Confirmatory Factor Analysis 59
3.15.1 CFA for Individual Constructs 63
3.15.2 Hypothesis of the Study Based on CFA 68
3.15.3 Construct Validity 70
3.16 Assessing overall Measurement Model 72
3.16.1 Summary of Measurement model 74
3.17 Mediation 75
RESULTS OF FINDINGS 78
4.1 Introduction 78
4.2 Demographic Profile 78
4.3 Descriptive Statistics of Items Based on Final CFA 80
4.4 Structural Model 87
4.4.1 Assessing Structural Model 89
4.5 Mediating Variables 100

Xiii



4.5.1 Criteria for Mediation Test 101

4.5.2 Test of Mediation 102

4.5.3 Results of Mediation Test 103

4.6 Summary of Testing the Structural Model 108

5 SUMMARY, DISCUSSION, CONCLUSION, IMPLICATIONS AND 109
5.1 Summary of the Study 109

5.2 Discussion 112

5.2.1 Predictors that Influence LMS Utilization 112

5.2.2 Roles of Mediators 116

5.3 Conclusion 117

5.4 Theoretical Implications 118

5.5 Practical Application 119

5.6 Recommendations for further studies 121
REFERENCES 123
APPENDICES 141
Appendix A: Document Permission of UKM 142

Appendix B: Document Permission of UM 151

Appendix C: English and Malay (bilingual) version of the questionnaire 161

Appendix D: Authors’ Permission Letters 178

Appendix E: Translation Documents 194

Appendix F: Content Validity 199

Appendix G: Background of Experts 216

Appendix H: Test of Normality 224

Appendix I: Histograms of the Constructs 230

Appendix J: Normal Q-Q Plot 233
BIODATA OF STUDENT 236
LIST OF PUBLICATIONS 237

Xiv



Table
2.1
3.1

3.2
3.3

3.4
3.5
3.6
3.7
3.8
3.9
3.10
3.11
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
3.25
4.1
4.2
4.3
4.4
4.5
4.6
4.7
4.8

4.9
4.10
411
412
4.13
414
4.15
4.16

LIST OF TABLES

External Variables in the Domain of LMS Acceptance

Population of Undergraduate Students of Education at Target
Universities

SEM Sample Size

Sample Size Based on Proportion of Students from Target
Universities

The Components of the Questionnaire

Task-Technology Fit

Subjective Norm

Perceived Ease of Use

Behavior Intention to Use

Perceived Usefulness

Technical Support

System Interactivity

System Functionality

Internet Experience

LMS Utilization

Summary of Feedbacks Received from Experts

Reliability of the Constructs

Descriptive Statistics of Normality

Pearson Correlation Coefficient between the Constructs
Collinearity Statistics

CFA for Individual Constructs

Criteria of Fit Indices

Criteria of Convergent Validity

Average Variance Extracted (on the diagonal and Squared Correlation
(on the off-diagonal) between Variables

Parameter Summary for the Measurement Model

Decision Criteria

Distribution of Respondents by Gender

Distribution of Respondents by Race

Distribution of Respondents by Semester

Distribution of Respondents by Program

Descriptive Statistics Based on Final CFA for Task-Technology Fit
Descriptive Statistics Based on Final CFA for Subjective Norm
Descriptive Statistics Based on Final CFA for Perceived Ease of Use
Descriptive Statistics Based on Final CFA for Behavior Intention to
Use

Descriptive Statistics Based on Final CFA for Perceived Usefulness
Descriptive Statistics Based on Final CFA for Technical Support
Descriptive Statistics Based on Final CFA for System Interactivity
Descriptive Statistics Based on Final CFA for System Functionality
Descriptive Statistics Based on Final CFA for LMS Use

Criteria of Indices

Codes of the Constructs

Regression Weights and Standard Regression Weights for Revised
Structural Model

XV

Page
30
41

42
44

47
47
48
48
49
49
49
50
50
51
o1
52
55
56
S7
58
60
63
71
74

74
76
78
79
79
79
81
81
82
83

84
85
85
86
87
89
92
95



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

Summary of the Results of Testing Hypotheses for Objective one
Explained Variance (Squared Multiple correlations) for Revised
Structural Model

Decision Criteria

Results of Bootstrap Analysis for Seventeenth Hypothesis
Results of Bootstrap Analysis for Eighteenth Hypothesis
Results of Bootstrap Analysis for Nineteenth Hypothesis
Results of Bootstrap Analysis for Twentieth Hypothesis

Results of Bootstrap Analysis for Twenty-first Hypothesis
Results of Bootstrap Analysis for Twenty-second Hypothesis
Results of Bootstrap Analysis for Twenty-third Hypothesis
Results of Bootstrap Analysis for Twenty-fourth Hypothesis
Results of Bootstrap Analysis for the First Added Hypothesis
Results of Bootstrap Analysis for the Second Added Hypothesis

XVi

98
100

102
104
104
105
105
105
106
106
107
107
108



Figure
2.1
2.2
2.3
2.4
2.5
2.6
2.7
2.8
2.9

2.10
2.11
2.12
2.13
2.14
3.1
3.2
3.3
34
35
3.6
3.7
3.8
3.9
3.10
3.11
3.12
3.13
3.14
3.15
3.16
3.17
4.1
4.2
4.3

4.4
4.5

LIST OF FIGURES

Theory of Reasoned Action (Fishbein & Ajzen, 1975)
Technology Acceptance Model (Davis et al., 1989)
Fit Model (Goodhue & Thompson, 1995)
Technology Acceptance Model 2 (Venkatesh & Davis, 2000)
Technology Acceptance Model 3 (Venkatesh & Bala, 2008)
De Smet’s Model (De Smet et al., 2012)

Liu’s Model (Liu et al., 2010)

Pituch’s Model (Pituch & Lee, 2006)

Wang’s Model (Wang & Wang, 2009)

Sanchez’s Model (Sanchez & Hueros, 2010)
Dishaw’s Model (Dishaw & Strong, 1999)

Klopping & McKinney’s Model (2004)

Theoretical Framework

Conceptual Framework

Snapshot of PutraLMS

Snapshot of iFolio

Snapshot of Spectrum

Chronology of the Data Collection

CFA for Task-Technology Fit Construct

CFA for Subjective Norm Construct

CFA for Perceived Ease of Use Construct

CFA for Behavior Intention to Use Construct

CFA for Perceived Usefulness Construct

CFA for Technical Support Construct

CFA for System Interactivity Construct

CFA for System Functionality Construct

CFA for Internet Experience Construct

CFA for LMS Use Construct

The proposed Measurement Model

Direct Effect Model

Path Diagram for Full Mediation Model

The Proposed Structural Model

The Revised Structural Model

The Revised Structural Model with Significant, Non- Significant
and Newly Emerged Paths

Direct Model

Full Mediation Model

XVii

Page
21
22
23
24
24
25
26
27
27
28
29
29
37
39
45
45
46
55
64
64
65
65
66
66
67
67
68
68
73
75
75
91
93
99

101
101



AGFI
AIC
AVE
Bl

BC
CFA
CFI

Cl
CMS
CR
EFA
GFI
HKIED
ICT

IE

IS

LMS
LMSU
MTS
NFI
PAM
PEU
PNFI
PU
RMR
RMSEA
SCORM
SEM
SF

Sl

SN
SRMR
TAM
TLI
TRA
TS

TTF
UKM
UM
UMS
USM
UNPD
UPM
UTAUT
UTAUT2
UTeM
UTM
UUM
VIF

LIST OF ABBRIVIATIONS

Adjusted Goodness of Fit Index

Akaike’s Information Criterion

Average Variance Extracted

Behavior Intention to Use

Bias Corrected

Confirmatory Factor Analysis
Comparative Fit Index

Confidence Interval

Course Management System

Construct Reliability

Exploratory Factor Analysis

Goodness of Fit Index

Hong Kong Institution of Education
Information and Communication Technologies
Internet Experience

Information System

Learning Management System

Learning Management System Use
Malaysian Teacher Standards

Normed Fit Index

Post Acceptance Model

Perceived Ease of Use

Parsimony Normed Fit Index

Perceived Usefulness

Root Mean Square Residual

Root Mean Squares Error of Approximation
Sharable Content Object References Model
Structural Equation Modeling

System Functionality

System Interactivity

Subjective Norm

Standardized Root Mean Squared Residual
Technology Acceptance Model

Tucker Lewis Index

Theory of Reasoned Action

Technical Support

Task- Technology Fit

Universiti Kebangsaan Malaysia

Universiti Malaya

Universiti Malaysia Sabah

Universiti Sains Malaysia

United Nations Development Programme
Universiti Putra Malaysia

Unified Theory of Acceptance and Usage of Technology
Unified Theory of Acceptance and Usage of Technology 2
Universiti Teknikal Malaysia Melaka
Universiti Teknologi Malaysia

Universiti Utara Malaysia

Variance Inflation Factor

xviii



CHAPTER ONE
INTRODUCTION

1.1 Background

In recent years, the rapid growth of Information and Communication Technologies
(ICT) has affected various aspects of life in general and education in particular. In
this era, ICT provides different opportunities for schools and universities in order to
improve their educational systems, meet students’ needs, and prepare the new
generation for the challenges of tomorrow’s world (Hernandez, Montaner, Sese, &
Urquizu, 2011).

There is a variety of definitions for ICT, which sometimes results in confusion
(Brown & Brown, 2008; Detschew, 2007). Some of the definitions are general and
include a wide variety of technology, while the others are narrower. For example, the
United Nations Development Programme (UNPD) regarded ICT as a variety of
goods, applications, and services for producing, storing, processing and distributing
information and focused on digital devices (UNDP, 2005). Hill and Wouters (2010)
also considered digital devices as ICT. Detschew (2007) regarded ICT as permanent
accessibility, availability, and efficiency of computers, phones, and networks.

In general, the role of ICT in education has grown to the extent that today educators
consider instructional technology as equipment — particularly electronic equipment
(Roblyer & Doering, 2010). Therefore, if schools and universities do not adjust
themselves to new technologies, they will fall in vigorous challenges (Coates, James,
& Baldwin, 2005). In today’s world, a major portion of young people’s learning
takes place through ICT (Davis, Weigel, & Gardner, 2009). Most young people use
social networks (e.g., Facebook, LinkedIn, MySpace), upload homemade videos on
sites (YouTube or PetTube), and share their own slides (slide share) to communicate
with each other (Davis et al., 2009). Therefore, educational institutions are required
to adjust their education to electronic platforms more than before (Folden, 2012;
Ozkan, Koseler, & Baykal, 2009).

The role of technology and media in education is not new. Throughout the history of
education, researchers have found that using simple media ranging from whiteboard
to advanced technologies (e.g., instructional radio or TV programs, audio, video,
multimedia) and even robot assistance teachers would enhance students’ motivation
for further learning (Fridin, 2014). Undoubtedly, technology facilitates the process of
learning. For example, visual media such as charts and graphs help students to grasp
abstract concepts and perceive the relationship between real-world and the contents
of what they study (Chen & Teng, 2011; Smaldino, Lowther, & Russell, 2011).
Integrating technology into classroom provides a variety of opportunities that help
instructors to lead students to higher order thinking and develop effective
collaborative projects (Richardson, 2010; Saadé, Morin, & Thomas, 2012; Smaldino
et al., 2011). Nevertheless, an important point that needs consideration is that the
growth of technology has reached a stage where it can produce new concepts and
terms in the domain of education (e.g., robot learning, ubiquitous learning and web-
based learning) that did not exist before (Folden, 2012; Chatzis, Korkinof, &
Demiris, 2012; Wagner, Barbosa, & Barbosa, 2014).This requires educators and
curriculum planners to integrate new technologies with curriculum more than before.



Integrating ICT into teaching and learning is one of the most important strategies
employed by the Malaysian Ministry of Higher Education (Raja Maznah, 2004).
Integrating technology into the process of teaching and learning is also regarded as
one of the standards of Malaysian Teacher Standards (MTS) (Goh, 2012). Therefore,
it is necessary for pre-service teachers to enhance their skills of working with ICT
(Teo, Lee, Chai, & Choy, 2009). This means that all Malaysian pre-service teachers
need to be exposed to at least one particular ICT course.

ICT assists higher education students to manage knowledge which is especially vital
for pre-service teachers (Biasutti & EL-Deghaidy, 2012). Through knowledge
management, pre-service teachers will be able to share their resources and
experiences and adopt a good practice for further teaching. The result of a case study
by Lai and Ng (2011) on pre-service teachers in Hong Kong Institution of Education
(HKIED) revealed that using ICT (wiki) in the classroom provided opportunities for
students to master peer-learning and peer-assessment, which is good practice for
their future teaching. Ng, Yuen, and Leung (2013) investigated the influence of
integrating ICT (LMS) in music education among pre-service teachers in Hong Kong
and found that in views of pre-service teachers doing online tasks facilitated the
process of learning.

One of the popular concepts that ICT has produced in the realm of education is e-
learning (Hernandenz et al., 2011; Sumak, Heri¢ko, & Pusnik, 2011). For example,
Asian governments and some international organizations such as UNESCO and
Japan International Cooperation Agency support using ICT and e-learning (Latchem
& Jung, 2010). There are numerous definitions offered for e-learning. Some of them
are broader and encompass different types of ICT, while the others are narrower. For
example, Hill and Wouters (2010) have defined e-learning as the use of ICTs (e.g.,
Internet, Intranet, CD-Rom, interactive TV, teleconferencing, computer
conferencing) to deliver instruction to learners. Clark and Mayer (2011) also
consider e-learning as the devices such as computer, mobile, and the Internet which
deliver instruction, while O’Mahony (2004) and Chang (2008) state that e-learning
refers to any form of instruction delivered just through the Web.

Systems that conduct e-learning are different and have various names such as online
systems, virtual systems, learning management systems and so on; however, all of
them use Web 2.0 technologies (Baxter, & Hainey, 2012; Piotrowski, 2010). Among
these systems, in the last decade, due to the development of the web, the term Web
2.0 was coined (Chatfield, 2009). In fact, Web 2.0 tools are the second generation of
web that allow users to create and share their knowledge (Connolly et al., 2012).Web
2.0 tools have a special role in education, because there is an essential difference
between this kind of technologies and the other media. Previous digital media such
as videos, audio and software could transfer messages unilaterally (Wang, 2004).
Despite the fact that some software can give feedback and interact with students, it
should be kept in mind that students cannot communicate with each other through
them (Saettler, 2004). Nevertheless, through Web 2.0 tools such as wiki, message
board and social media, every student can create knowledge and share it with his or
her peers as well as instructors at anytime and anywhere in either synchronous or
asynchronous environments (Connolly et al., 2012).

Integrating Web 2.0 tools in classroom supports the process of learning. For
example, Zakaria, Watson and Edwards (2010) investigated the utilization of Web
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2.0 tools among 217 undergraduate students of Universiti Teknikal Malaysia Melaka
(UTeM) and found using Web 2.0 tools had a positive influence on students’
learning. Sadaf, Newby, and Ertmer (2012) found that pedagogical uses of Web 2.0
tools among 214 pre-service teachers in the United States of America had a positive
influence on their intentions to use this technology in the classroom. Valtonen,
Hacklin, Kontkanen, Hartikainen-Ahia, Kéarkkainen and Kukkonen (2013) integrated
social software into a biology education course among 98 pre-service teachers in
Finland. The results of their study revealed that pre-service teachers who used social
software made the context of learning more interesting.

1.2 LMS in Higher Education

The advantages of Web 2.0 tools such as weblog and wiki have made the use of the
Internet for learning and teaching more common in academic settings (Chatfield,
2009; Richardson, 2010). To benefit from this information system in education, in
the last few years many universities and schools across the world have been equipped
with a kind of software called learning management system (LMS) which is also
referred to as learning platform, portal, content management system, and course
management system (Piotrowski, 2010). In the United States of America, the
majority of the journals tend to use the terms LMS and course management system
(CMYS) interchangeably (Pifia, 2010). However, in Europe and Asia using virtual
learning environment (VLE) is more common. In fact, LMS is a kind of software that
needs a server and should benefit from Web 2.0 tools in order to operate (Pifia,
2010).

The use of LMS almost started in the early 1990s (Coates et. al., 2005). Today, LMS
is one of the most popular software in that its usefulness in higher education
institutions is substantially increasing (Alvarez, Martin, Fernandez-Castro, &
Urretavizcaya, 2013; Dutta, Roy, & Seetharaman, 2013; Islam, 2013). For example,
in 2002 nearly one-fifth of college courses in the United States of America used
LMS (The 2002 Campus Computing Survey, 2002), while in 2012, 93% of
universities were equipped with LMS (The Campus Computing Project, 2012). In
Malaysian Public Universities, the developing strategies of equipping with LMS
began in 1996 (Puteh, 2007). Today, the LMSs of most of the Malaysian universities
are established by their own (Ayub, Tarmizi, Jaafar, Ali, & Luan, 2010; Lee, Chan,
Thanimalay, Lim, & 2012). LMS organizes and provides tools through which
students will be able to download learning contents, build, and deliver online
learning environments (Pifia, 2012). One of the most important benefits of LMS is to
generate and manage reports on learners and assessment results (Theis, 2005).
Besides, through the features of LMS, instructors and students can convey
instructional materials, send notice to class, submit assignments, and interact with
each other (Lonn & Teasley, 2009). In fact, this information system combines
technology features with pedagogy (loannou & Hannafin, 2008).

In general, there are two types of LMS services (Hamat, Embi, & Sulaiman, 2011;
Perez & Perez, 2011).The first one is open-source, which is free and can be
downloaded by anyone and the second is commercial which is often expensive
(Perez & Perez, 2011). Some universities have also developed LMS by themselves.
For example, Universiti Putra Malaysia (UPM) and Universiti Kebangsaan Malaysia
(UKM) have developed PutraLMS and iFolio, respectively.
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Although investing on LMS in institutional educations is enhancing, research has
shown that most faculties and teachers are not interested in using technology
(Hadjipavli, 2011; Stantchev, Colomo-Palacios, Soto-Acosta, & Misra, 2014). There
are many factors that influence LMS utilization by lecturers and students and
investigating them all is not possible. However, two significant models of
Technology Acceptance Model and Fit Model are common in investigating factors
that influence utilization of an information system (Dishaw & Strong, 1999).

1.2.1 LMS Acceptance

In his PhD dissertation, Davis (1986), cited in Davis, Bagozzi and Warshaw (1989),
suggested Technology Acceptance Model which is based on the Theory of Reasoned
Action (TRA). TRA is a social psychology theory proposed by Fishbein and Ajzen
(1975) that has been successful in predicting and explaining human behavior;
however, it is a general model and is not capable of explaining specified beliefs
(Venkatesh, 2000). Unlike TRA, TAM is used only for computer technologies
acceptance (Davis, 1993; Pituch & Lee, 2006). In the original TAM, the factors that
have the key roles are perceived usefulness (PU) and perceived ease of use (PEU),
which are called beliefs. Moreover, behavior intention to use (BI) and attitude toward
use are mediators. After testing the original TAM, Davis et al. (1989) found that
attitude had a weak influence on actual usage, and hence this construct was removed.
As a result, the constructs of TAM were limited to PEU, PU, Bl and system
utilization.

Davis et al. (1993) argued that there is also a variety of external variables in TAM
that determine PEU and PU, but in the original form of TAM, the external variables
were not specified. However, it was argued that some variables such as system
characteristics, organizational support, and user characteristics may be strong
determinants of beliefs (perceived ease of use and perceived usefulness).These
constructs (system characteristics, user characteristics, and organizational support)
may encompass different variables (Venkatesh & Bala, 2008). For example, Igbaria
(1990) and Igbaria, Guimaraes, and Davis (1995) considered the variables of
technical support and management support as organizational support; gender,
computer anxiety and computer experience as user characteristics; and system
functionality, equipment performance, interaction, environment and the quality of
user interface as system characteristics. Pituch and Lee (2006) suggested that the
variables of system functionality, system interactivity, and system response belong to
system characteristics, and user characteristics encompass self-efficacy and Internet
experience. According to Ngai, Poon, and Chan (2007), organizational characteristics
encompass technical support. Recently, Ke, Sun, and Yang (2012) have suggested
that system characteristics embrace system interactivity, computer playfulness, and
interface.

Fit Model, introduced by Goodhue and Thompson (1995), includes task
characteristics, technology characteristics, task-technology fit (TTF), performance
impacts, and utilization. The construct of TTF which investigates the fitness between
task and functionality of the system is the core of Fit Model. The construct of
technology characteristics measures the utilization of several technologies (e.g.,
laptop, software, tablet, LMS, etc.) through dummy variables and task characteristics
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measure the types of tasks that individuals do in an organization (Goodhue, 1995).
As TTF relates to system characteristics, it can be considered as system
characteristics.

1.3 Problem Statement

Investigating the factors that make individuals accept or reject an information system
is one of the most important issues regarding an information system (Davis et al.
1989; Venkatesh, Thong, & Xu, 2012). Due to the rapid growth of information
technology and the complexity attached to it, the challenge for accepting these
technologies in social environments has increased (Venkatesh & Bala, 2008). There
are many cases in which a number of organizations have invested a huge budget to
be equipped with an information system, yet they were faced with people’s rejection
and reluctance, and as a result their implementation ended in a failure.

Today, the growing use of ICT and learning technology has made many higher
education institutions invest a substantial budget on LMS to support teaching and
learning (Islam, 2013). For example, in 2007, almost all universities in Hong Kong
were equipped with LMS (Ngai et al., 2007). The rate of using open-source LMSs
such as Oriented Dynamic Learning Environment (Moodle) around the world
substantially increased in such a way that according to Statistics Moodle reports,
73,749,126 people in 212 countries used Moodle in 2013 (Moodle Statistics, 2013).

In addition to the advantages of LMS for doing collaborative projects, constructing
and managing knowledge, it is often used for delivery of contents and other less
frequently-used features (Alvarez et al., 2013; Stantchev, 2014). Review of the
related studies shows that although there is an enormous amount of research on
online tools, only a few of them have investigated how students use online tools
found within LMS (West & West, 2009; Wankel, 2011). Moreover, there are very
few studies that have highlighted the roles of mediators on LMS utilization (Pituch &
Lee, 2006; Ngai, et al., 2007, Wang & Wang, 2009). Mediation analysis is a
powerful statistic technique for understanding the relationship between variables
(Hair, Hult, Ringle, & Sarstedt, 2014; Kenny, 2014). However, in Malaysia, most of
the studies on investigating factors related to LMS utilization either use descriptive
statistics (e.g., by reporting mean, standard deviation, etc.) or are literature reviews
and complicated procedures for data analysis such as mediation test and path analysis
are less frequently employed (Adzharuddin & Ling, 2013; Ayub et al., 2010; Hilmi,
Pawanchik, & Mustapha, 2012; Rahman, Ghazali, & Ismail, 2010).

Technology Acceptance Model is one of the popular and powerful models in
studying the influence of external factors and mediators on information system
utilization (Hair et al., 2014; Venkatesh & Bala, 2008).The two mediators of
perceived ease of use and perceived usefulness play key roles in information system
utilization. In fact, if students perceive that using LMS is productive and user
friendly, they will certainly make use of it more (De Smet, Bourgonjon, Schellens, &
Valcke, 2012; Ngai et al, 2007; Sanchez & Hueros, 2010; Van Raaij & Schepers,
2008). The other mediator which has an important role in LMS utilization is the
behavior intention of users. In other words, the planning of students for using LMS is
very important for enhancing system utilization (Liu, Chen, Sun, Wible, & Kuo,
2010; Motaghian, Hassanzadeh, & Moghadam, 2013; Ong, Lai, & Wang, 2004;
Wang & Wang, 2009).



Based on the related literature, in the domain of TAM there are four categories of
external factors which influence LMS utilization: a) system characteristics, b) social
influence, c) organizational support, and d) individual differences (Venkatesh &
Bala, 2008). In the present study, six external factors which cover the four categories
were selected: system interactivity, system functionality and task-technology fit
(system characteristics), subjective norm (social influence), technical support
(organizational system), and Internet experience (individual differences).

Technical support, which includes giving service to users, has a significant role in
technology acceptance (Sanchez & Hueros, 2010). When users receive no help from
the assistants while being faced with a problem, they will get the feeling that working
with the system is a waste of time and hence will quit working with it (Dzego &
Pietruszkiewicz, 2012). Although technical support is one of the important factors
that may influence LMS utilization, there is a paucity of empirical research that has
investigated its influence on LMS use (Al-Busaidi & AIl-Shihi, 2012). This is
particularly important in the in context of Malaysia, since there only a few
researchers who have investigated the role of technical support on LMS use
(Adzharuddin & Ling, 2013; Sulaiman, 2013).

Internet experience, which is one of the variables of individual differences, refers to
the frequency of using a variety of applications (Schumacher & Morahan-Martin,
2001; Tan & Teo, 2000). Since the features of LMS are similar to Internet tools, this
construct has an important role in LMS utilization (Al- Busaidi & Al- Shihi, 2012;
Igbaria et al., 1995; Park & Pobil, 2013).

Subjective norm refers to the influence of people who are important to us on our
behavior (Venkatesh & Bala, 2008). There are several studies which have revealed
that if students are encouraged by lecturers or educational managers of their
university, they will feel that LMS is productive and their intention to use LMS will
enhance (Motaghian, et al., 2013; Van Raaij & Schepers, 2008; Wang & Wang,
2009).

System functionality measures the flexibility and system quality from the users’
point of view (Pituch & Lee, 2006). Lack of flexibility of system makes lecturers and
students face problems concerning adjusting to the curricular needs and functionality
of system and consequently they will not adopt the system (Ku, 2009). In fact,
System interactivity provides opportunities for interaction among instructors and
students and students with their peers in the process of teaching and learning.
Therefore, Lack of system interactivity would have a negative influence on
interaction between users and consequently system acceptance (Ke et al., 2012).

Task-technology fit, which is another variable of system characteristics, investigates
the correspondence between task and functionality of system (Goodhue &
Thompson, 1995). The results of several studies have revealed that the construct of
task-technology fit can be considered as an external factor which is likely to
influence information system utilization (Dishaw & Strong, 1999; Klopping &
Mckinney, 2004; Larsen, Sgrebg, & Sgrebg, 2009; Lee & Lehto, 2013; Zhou, Lu, &
Wang, 2010). After making a comprehensive search through the available literature,
the researcher found no study that integrates task-technology fit as a factor that may
influence LMS utilization with TAM. Therefore, in the present study, task-
technology fit is considered as an external variable to fill this gap.



1.4 Objectives of the Research

1. To develop a model to predict factors that influence LMS utilization by
undergraduate students.

2. To investigate the role of LMS perceived usefulness and LMS behavior
intention to use as mediators for LMS utilization among undergraduate
students.

3. To investigate the role of LMS perceived usefulness as a mediator for
LMS behavior intention to use by undergraduate students.

4. To investigate the role of LMS perceived ease of use as a mediator for
LMS perceived usefulness by undergraduate students.

1.5 Hypotheses
Objective 1

Hi: Task-technology fit has a significant influence on LMS utilization.

H,: Task-technology fit has a significant influence on perceived usefulness of LMS.
Hs: Subjective norm has a significant influence on perceived usefulness of LMS.

Ha: Subjective norm has a significant influence on behavior intention to use of LMS.
Hs: System functionality has a significant influence on perceived usefulness of LMS.

He: System functionality has a significant influence on perceived ease of use of
LMS.

H-: Technical support has a significant influence on perceived usefulness of LMS.
Hg: Technical support has a significant influence on perceived ease of use of LMS.
Ho: System interactivity has a significant influence on perceived usefulness of LMS.

Hio: System interactivity has a significant influence on perceived ease of use of
LMS.

Hi1: Internet experience has a significant influence on perceived usefulness of LMS.
Hi,: Internet experience has a significant influence on perceived ease of use of LMS.

Hi3: Perceived ease of use of LMS has a significant influence on perceived
usefulness of LMS.

Hi4: Perceived ease of use of LMS has a significant influence on behavior intention
to use of LMS.



His: Perceived usefulness of LMS has a significant influence on behavior intention to
use of LMS.

Hi6: Perceived usefulness of LMS has a significant influence on LMS use.
Hi7: Perceived ease of use has a significant influence on LMS use.

Hig: Behavior intention to use of LMS has a significant influence on LMS use.
Objective 2

Hio: Perceived usefulness of LMS mediates the influence of task-technology fit on
LMS use.

H2o: Behavior intention to use of LMS mediates the influence of perceived ease of
use on LMS use.

H21: Behavior intention to use of LMS mediates the influence of perceived
usefulness of LMS on LMS use.

Objective 3

Ho,: Perceived usefulness of LMS mediates the influence of perceived ease of use of
LMS on behavior intention to use.

Hos: Perceived usefulness of LMS mediates the influence of subjective norm on
behavior intention to use.

Objective 4

H.4: Perceived ease of use of LMS mediates the influence of system interactivity on
perceived usefulness of LMS.

Hos: Perceived ease of use of LMS mediates the influence of technical support on
perceived usefulness of LMS.

Hoe: Perceived ease of use of LMS mediates the influence of system functionality on
perceived usefulness of LMS.

H,7: Perceived ease of use of LMS mediates the influence of Internet experience on
perceived usefulness.



1.6 Significance of the Study

Higher education is responsible for enhancing the quality of learning and human
performance (Chang, 2008). Today, one of the most important purposes of Higher
Education is supporting the process of teaching and learning with updated
information through Information Technology (Stantchev et al., 2014). Currently, the
great majority of universities are equipped with LMS to support teaching and
learning process (Dutta et al., 2013). However, it seems that the functionality of LMS
for supporting pedagogical goals is not fully employed (Alvarez et al., 2013). These
types of studies also assist researchers to develop a scientific framework for
understanding the role of external variables on an information system.

A strong model of LMS utilization will help universities and organizations to
enhance their knowledge of individual management. These kinds of studies will help
practitioners to find factors that prevent integrating new technologies with
pedagogical aspects. Studies in the domain of system utilization are also important to
assess success of a system (Alvarez et al., 2013). Therefore, managers will be able to
overcome the limitation of systems in order to enhance the quality of learning
activities. The patterns of actual use will increase perceptions of academic staff and
educational policy makers (Ku, 2009). Indeed, adopting a new perspective in
education may overcome the problems which influence students’ acceptance in using
a new technology and innovation (Lonn & Teasley, 2009). As the findings of
previous studies show, by using TAM and Fit Model we can discover more factors
that impact on technology utilization. Understanding more factors which influence
acceptance of technology will extend the pedagogical horizons of educators (Dishaw
& Strong, 1999).

The present study attempts to offer a better theoretical understanding of the factors
which influence the use of LMS by undergraduate students. In the domain of TAM,
there are three related approaches. The first approach belongs to the studies which
work within the psychometric domain. The second approach includes studies which
underpin the theoretical framework of TAM and the third approach includes studies
in which researchers develop TAM by adding several constructs. The present study
follows the third approach in the domain of TAM studies and will obviously add to
the body of knowledge in the area of the third approach. Besides, its findings are
likely to assist researches in identifying external variables through integrating TAM
with other models.

This study may also provide a scientific framework for university lecturers about
human performance regarding utilization of technology. In fact, when lecturers
become aware of the factors which impact on accepting new technologies by their
students, they will be in a better position to guide their students to use LMS and
enhance the quality of their learning. This point in accepting LMS is crucial, because
if lecturers are not aware of students’ perception about its usefulness, effective
integration of this technology with their teaching methodology and learning activities
will prove to be difficult. The findings of the present study are likely help lecturers to
realize how much of the students’ coursework is fit with functionality of LMS
system from the students’ perspective. In this way, they can plan the tasks in such a
way as to adjust more with system functionality.



When administrators are not aware of students’ perspective, they may make an
educational decision that adversely impacts on students’ learning. The results of the
present study will help university administrators and policy makers to learn about the
factors that influence accepting or rejecting LMS by students, so they can make wise
decisions in its implementation. The outcomes of the present research will also
provide information to help technical support staff become aware of the quality of
their service in students’ perspectives.

Vendors and LMS designers often have the intention of updating the features and
functionality of their systems according to the customer’s needs. The significance of
this study lies in helping LMS designers and vendors to improve LMS features in
such a way that they become much easier to use and fit more with students’
coursework. Therefore, in the new generation of LMS, vendors will be able to
customize them according to students’ needs.

1.7 Limitations of the Study

The population of this study is limited to undergraduate students of the faculty of
educational studies at Universiti Putra Malaysia (UPM), Universiti Kebangsaan
Malaysia (UKM) and Universiti Malaya (UM). Using LMS for undergraduate
students is compulsory (Ayub et al., 2010). Therefore, LMS utilization among
undergraduate students is more than post graduate students. The participants of the
present study were full-time undergraduate students whose background, experience,
and lifestyle may have been different from part time students.

The population of the present study was limited to undergraduate students of faculty
of educational studies, because most of the undergraduate students of this faculty are
pre-service teachers. In the 21st century, ICT skills for both teachers and students are
necessary (Binkley, Erstad, Herman, Raizen, Ripley, & Rumble, 2010; Valtonen et
al., 2013). Moreover, in Malaysia school teachers in real contexts need to assess
several online systems such as e-penyata Gaji, Emis portal, system analisis
peperiksaan, sistem aplikasi pangkalan, Data murid, sistem e-operasi, sistem
pengurusan sekola, sistem pengurusaan pentaksiran and berasaskan sekola, which
are provided by Malaysian Ministry of Education. To assess these systems, it is
important for teachers to have experience of working with LMS. Finding the factors
that influence LMS utilization of pre-service teachers assists educational managers to
enhance LMS utilization and hence ICT skills of pre-service teachers.

There are different kinds of LMSs, but this study is limited to investigating the LMS
of public universities of Universiti Putra Malaysia (UPM), Universiti Kebangsaan
Malaysia (UKM) and Universiti Malaya (UM). These LMSs are PutraLMS (UPM),
iFolio (UKM) and Spectrum (UM). The present study focused on measuring
educational features and did not take into account measuring utilization of
administration tools. Besides, the present study measured utilization of educational
features common in PutraLMS (UPM), iFolio (UKM), and Spectrum (UM).

There are many external variables which may have an influence on LMS utilization.

For example, self-efficacy (Pituch & Lee, 2006), habits (McGill & Klobas, 2009),
flow experience (Hiramatsu & Nose, 2013; Park & Pobil, 2013), comfortable
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environment (Hiramatsu & Nose, 2013). The present study, however, aims at
investigating the influence of six external variables (Internet experience, system
functionality, system interactivity, subjective norm, task-technology fit, and technical
support) on LMS usage.

Although self-report inventory is a flexible technique and assists researchers to
collect massive information quickly, it has also some limitation. First, the data
collected through self-reports may result in the common method variance (Teo,
2009). Second, limitation is the structure of questions which may affect whether the
reported information accurately measures the constructs under consideration
(McDonald, 2008)

1.8 Definition of Terms

Task-technology fit

Task-technology fit is the correspondence between tasks and functionality of system
(Goodhue & Thompson, 1995). In the context of LMS, McGill and Klobas (2009)
consider task-technology fit as the ability of the LMS to support students in the range
of learning activities they engage in, whilst accommodating the variety of student
abilities. In this study, task-technology fit refers to the ability of PutraLMS (UPM),
iFolio (UKM), and Spectrum (UM) to support learning activities of undergraduate
students of UPM, UKM and UM to get engaged when using it.

To measure the fit between task and functionality of the system, we could have
investigated the users’ portfolios, but we chose another approach which asks users to
express their beliefs about the extent of task-technology fit. Therefore, the instrument
for measuring the fit between the task and functionality of the system was limited to
a questionnaire.

Task

Task is defined as the actions carried out by individuals in turning inputs into outputs
(Goodhue & Thompson, 1995). In the present study, task refers to any coursework
activities such as assignments, quizzes, projects, and so on.

System functionality

System functionality is flexibility of an information system (Pituch & Lee, 2006). In
this study, system functionality refers to undergraduate students’ perception of
flexibility of PutraLMS (UPM), iFolio (UKM), and Spectrum (UM) in accessing
instructional and assessing media.

Internet experience
Schumacher and Morahan-Martin (2001) regarded Internet experience as the amount

of experience in various application of the Internet. Tan and Teo (2000) also
regarded Internet experience as using the various application of the Internet and
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frequency of using it. In the present study, Internet experience is considered as
frequency of using the various application of the Internet by undergraduate students
of faculty of education at UPM, UKM, and UM.

System interactivity

System interactivity is the ability of the system to provide opportunities for
interaction among users (Pituch & Lee, 2006). In this study, system interactivity
refers to the ability of PutraLMS (UPM), iFolio (UKM), and Spectrum (UM) in
providing facilities for interacting among students, the interactions between lecturers
and students, and collaboration in learning which grows out of these interactions.

Technical support

Technical support is assisting people to solve problems they encounter when they are
working with an information system (Ngai et al., 2007). In this study, technical
support refers to the services assisting students to solve hardware and software
problems with PutraLMS (UPM), iFolio (UKM), and Spectrum (UM) products.

Subjective norm

Subjective norm is the influence of people who are important to us in our minds to
accept or to reject something (Venkatesh & Bala, 2008). In this study, subjective
norm refers to the degree to which a student perceives that most people who are
important to him/ her (lecturers, friends, classmates, university authorities), think
s/he should or should not use PutraLMS (UPM), iFolio (UKM), and Spectrum (UM).

Perceived ease of use

Perceived ease of use is the degree to which an individual thinks that using the
system is free of effort (Davis et al., 1989; Ngai et al., 2007). In this study, perceived
ease of use refers to the degree to which undergraduate students believe that using
PutraLMS (UPM), iFolio (UKM), and Spectrum (UM) will be free of effort.

Perceive usefulness

Perceived usefulness is the degree to which an individual believes that using a
system will increase his/her performance (Davis et al., 1989; Ngai et al., 2007). In
this study, perceived usefulness refers to the degree to which undergraduate students
believe that using PutraLMS (UPM), iFolio (UKM), and Spectrum (UM) would
enhance their learning performance.

Behavior intention to use

Behavior intention to use is supposed to capture the motivational factors which
influence a special behavior (Davis et al., 1989). In this study, behavioral intention to
use refers to the strength of an undergraduate student’s intention to use PutraLMS
(UPM), iFolio (UKM), and Spectrum (UM).

12



System Utilization

System utilization is the behavior of employing technology in completing tasks and
measures such as the frequency of use or the diversity of applications (Davis et. al.
1989). Wang and Wang (2009) regarded LMS utilization as the use of features for
transmitting information and communication. In the present study, LMS utilization
refers to diversity of use. In fact, it measures the utilization of transforming
information tools (downloading course materials, lecturer notes, sending
assignments, taking quizzes, calendar & events, report progress, etc.) and
communication tools (forum, chat room, email aUnd etc.) of PutraLMS (UPM),
iFolio (UKM) and Spectrum (UM). We only measured the tools which were common
in PutaLMS (UPM), iFolio (UKM), and Spectrum (UM).

13
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