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Abstract—High quality education could be achieved through 

an e-learning system as it increases the educational information 

accessibility, service availability and accuracy when compared to 

a conventional face-to-face teaching-learning approach. 

However, user acceptance is one of the key essentials for 

adoption and success of e-learning system. Many studies revealed 

that use of D2L application is one of the best tool in the adoption 

of teaching and learning methodologies and the effectiveness of 

this application has gained a demand within the last few years. 

This paper investigates the feasibility of applying UTAUT model 

on Desire2Learn (D2L) e-learning system in KSA. The main 

objective of this study is to evaluate the efficiency of D2L (e-

learning) system based on students acceptance. Questionaire 

method was employed to accomplish this study. Based on the 

(UTAUT) model the impact of trust on the adoption of e-learning 

systems’ services from students’ perception was studied. 

Feedback was collected from 213 students to carry out the study. 

The results of this study indicates that the services offered by 

D2L System has significant weightage on teaching-learning 

process in Saudi Arabia from the student perspective. 

Keywords—e-learning; Desire2Learn (D2L); Unified Theory of 

Acceptance and Use of Technology (UTAUT) 

I. INTRODUCTION 

E-learning has attracted major attention from researchers 
globally. It is obvious that most of teachers and students are 
Internet users. The use of Internet has modernized teacher’s 
and learner’s approach. Teaching-learning professionals and 
developers in government and private organizations are 
contributing their best efforts to improve the effectiveness of 
their e-learning system. The youth of the country believes that 
the web based teaching-learning is more successful than old 
conventional teaching i.e. chalk and duster methods etc. E-
learning system measures an immediate performance feedback 
of its users as it is a time saving tool that keeps the records of 
user’s activity and continuously improve their professional 
skills as well. Numerous academic institutions around the 
world have implemented and adopted the currently available 
interactive e-learning systems and its services. Most of the 
universities are blending their traditional lecture with full or 
partial web based courses. Educational institutions intent to 
enhance their teaching-learning methodologies in order to 
provide the best services to their students and teachers. The 
process and operations of teaching-learning services are 
improved by using an e-learning system that enhances the 
information sharing among the students and teachers. E-

learning system also helps in administering the educational 
services within an institution in professional, secure and time 
saving manner. It is customary to say that every technology 
has few shortcomings when viewed very precisely. E-learning 
environment in Saudi Arabia promotes web based teaching, 
however there are some drawbacks that arise on its way 
through its success. 

In order to keep up with the pace of the technological 
revolution in the field of higher education it has become 
important to implement the latest e-learning system in 
different universities and colleges of Saudi Arabia. In the 
current era of technology students and teachers are well versed 
in using internet and social sites and hence involvment in any 
kind of online learning is very easy way to acquaint 
themselves with any kind of web based teaching-learning 
environment. E-learning system must have a comprehensive 
architecture that enables provison of information based on 
needs and requirements of the students and teachers unlike 
any content based system. Essential changes were experienced 
in education system globally by the advent of internet and e-
learning and the Saudi Arabian education system has also 
acquired the same. Hence e-learning system is identified as 
top priority for all education institutions in KSA. The adoption 
of any e-learning system and its services by its users is a 
measureable point and reflects the effectiveness for that e-
learning system. This paper attempts to investigate the impact 
of trust as an external factor to UTAUT model and attempts to 
study the effects that influence Saudi students to accept and 
use an e-learning system named “Desire2Learn” (D2L). 
UTAUT is a proven model that empirically combined eight 
main models of technology acceptance and their extensions. 
This research paper is divided over five sections including the 
current introduction section. Section II discusses about the 
literature review. Section III presents the methodologies used. 
Data analysis and results are depicted in section IV. Section V 
mentions about the interpretation of results from the previous 
section. Future work and conclusion are described in section 
VI and VII respectively. 

II. LITERATURE REVIEW 

A. E-learning: A teaching-learning process 

E-learning is a new trend in the education transformation. 
Information Technology is Kingdom of Saudi Arabia has an 
objective to support knowledge transformation of educational 
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institutions by creating  teaching-learning materials online. 
Universities around the world are accepting this teaching-
learning methodology in order to improve services delivery 
for teachers and learners and hence eventually reduce costs 
and enhance accuracy and effectiveness in the field of 
education. The government, private universities and colleges 
in KSA are determined to advance the traditional teaching 
methods by making use of current IT tools. In fact, there are 
many researchers who presented their idea concerning 
teaching-learning process. This section presents some of the 
past research done in the field of teaching-learning process. 

Axel Bottcher [5] identified the different criteria for 
feedback techniques for specific teaching based on some 
teaching-learning situation and presents a classification 
scheme for feedback evaluation techniques. The level of time 
granularity of feedback loops with a reasonable amount of 
time and group sizes were introduced were discussed. A scale 
of different best feedback techniques was presented for 
helping the users in selecting the appropriate feedback 
technique that can fit best in their teaching-learning context. 
John Rosbottom [6] reviewed different learning tools and 
assessment models that enhance the effectiveness in teaching 
and learning practice. Factors that measure the effectiveness 
of teaching-learning process are: IT skills of teachers/learners; 
ability to design and develop e-learning infrastructure; 
maintenance of the system; reusability of e-learning resources 
in different learning situations. Also, small web 2.0 
applications like twitter, delicious etc. are easy to adapt and 
reduce time spent on tasks, hence, increase the level of 
efficiency in teaching-learning environment. 

Steven Lonn[7] examined undergraduate’s perceptions and 
use of a Learning Management System (LMS) through an 
online survey at two campuses: residential campus (main 
campus of university) and commuter campus (smaller satellite 
campus of the university). It was notified that for material 
management activities (online reading, accessing lecture notes 
and supplementary materials for teaching and learning), the 
residential students rated higher than commuter students. The 
commuter campus students rated significantly higher than 
residential campus students for interactive teaching and 
learning activities like posting questions or discussions after 
finishing lecture from teachers. Finally, the results show that 
commuter students who seems to use the LMS for virtual 
learning, use the LMS just for interactions with their 
colleagues and instructors whom they do not have face-to-face 
interactions. Similarly, residential students use the LMS for 
teaching and learning materials. The students at both the 
campuses adopt the LMS but with different perspective. 

E-learning becomes especially significant given its 
potential to reduce teachers/learners’ time, costs and expand 
teaching-learning methodologies when compared to traditional 
modes of teaching. Santoso Wibowo[8] presents an approach 
for assessing the effectiveness of teaching-learning 
technologies for teaching distance mode students. The 
approach exactly has the ability to handle the presence of 
multiple conflicting criteria and the presence of subjectiveness 
and inaccuracy inherent in the human decision making process 
in a less demanding way. Decision maker’s personal 
assessments was represented by approximated Linguistic 

variables that were based on Fuzzy numbers. 

Azizah Suliman[2] introduced Embedded Systems 
Programming (ESP) module for teaching programming in 
Malaysian schools. The module was an embedded kit that 
used electronic components, such as DC motor, LED, 7-
segment display and LCD as output. The module was 
effectively used at four schools in Malaysia and learning 
outcomes were assessed based on survey questionnaires and 
observations by the teachers. ESP module proved to be a 
successful tool for teaching and learning process and attracted 
students for learning programming courses. Now days, 
government and private institutions around the world are 
increasingly adopting teaching-learning system to present and 
improve their skills online. It is a question of concern how 
effectively these e-learning systems are being used by the 
teachers and learners in education and knowledge sharing 
process. 

B. Unified Theory of Acceptance and Use of Technology 

(UTAUT) 

The Unified Theory of Acceptance and Use of Technology 
(UTAUT)[23] is one of the most successful acceptance model 
in the field of information and communication technology. 
The main aim of this technology acceptance model is to justify 
the intentions of a user(s) for using an Information System and 
further depicts the usage behavior of  the users towards a 
system. Venkatesh et al. [23] built UTAUT integrated model 
architecture to show a clear sketch of the user’s acceptance 
process than any other individual models had been able to do 
privously. Eight previously used models named: TAM, 
TAM2, TPB, TRA, the Motivational Model (MM), the Model 
of PC Utilization (MPCU), DOI and Social Cognitive Theory 
(SCT) were combined to produce a well defined integrated 
model. All models individually make an effort to estimate and 
prove user’s behaviour using a range of different independent 
variables. Having a similiarities for theoretical and 
experimental among these previously discussed eight models a 
unified UTAUT acceptance model was created. The theory is 
build around the four key ideas (performance expectancy -PE, 
effort expectancy-EE, social influence-SI, and facilitating 
conditions -FC) that express the usage behavior and intention 
[23]. Gender, age, experience, and voluntariness of use are put 
forwards to bring about the effect of these four key ideas on 
usage intention and behavior as shown in Figure 1. The 
UTAUT model has six predictors of behavioral intention or 
usage – performance expectancy (PE), effort expectancy (EE), 
social influence (SI), facilitating conditions (FC), behavioral 
intention (BI) and use behavior (USE) of e-learning system. 
The predictors for e-learning system are defined as follows  
[23] (p. 447-453): 

 Performance expectancy (PE): “is the belief of an 
individual that using a particular system will 
advantageous him or her to enhance in teaching-
learning performance.” 

 Effort expectancy (EE): “is the belief of an individual 
that the use of a particular e-learning system will be 
effortless” 
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 Social influence (SI): “is the change in an individual 
feel or behavior that comes from  others believe or 
acceptance.” 

 Facilitating conditions (FC): “is the belief of an 
individual that the needed technical 
infrastructures/supports are available to use the e-
learning system.” 

 Behavioural Intention (BI): “is his/her inclination to 
engage in a system.” 

 Use behaviour of e-learning system (USE): “is a 
system usage behaviour by teachers and learners.” 

 
Fig. 1. UTAUT model (Venkatesh et. al., 2003) 

III. METHODOLOGY 

A. Research Model and Hypothesis 

The main objective of this research work is to analyze the 
effect of confidence on the intention of Saudi students getting 
used to e-learning system. The research model for this study is 
shown in Figure 2. The constructs incorporated in the research 
model were drawn from the variables used in the [23] study as 
shown earlier. The researchers hypothesized relationships 
between different variables are as follows: 

TABLE I. STUDY HYPOTHESIS 

No Statements 

 

Performance expectancy 

   

 

 

PE1 Using an e-learning 
system allows me to 

achieve my necessities 

from educational institute 
more rapidly and 

professionally 

 

1 2 3 4 5 

PE2 Using an e-learning 

system increases the 

1 2 3 4 5 

equity between all 

students 
 

PE3 Using an e-learning 

system saved student’s 
learning time. 

 

1 2 3 4 5 

PE4 Using an e-learning 

system increases the 
quality of services 

 

1 2 3 4 5 

Effort Expectancy      

EE1 Learning through e-
learning system is easy. 

1 2 3 4 5 

EE2 Using e-learning system’s 

services is easy. 

1 2 3 4 5 

EE3 It is easy for me to become 

skillful at using an e-

leaning system. 

1 2 3 4 5 

EE4 I am able to access learning 
services easily by using an 

e-learning system 

1 2 3 4 5 

Social Influence      

SI1 People who are nearer to 
me suggest me to use the e-

learning system 

1 2 3 4 5 

SI2 People who influence my 
behavior suggest me to use 

e-learning system. 

1 2 3 4 5 

SI3 I would use the e-learning 
system if my friends and 

colleagues used them 

effectively 

1 2 3 4 5 

SI4 The educational institute 
encourage students to make 

use of e-learning system. 

1 2 3 4 5 

Facilitating Conditions      

FC1 There are enough IT 

resources available to make 

use of an e-learning system 

1 2 3 4 5 

FC2 Have enough knowledge to 

use the e-learning system 

1 2 3 4 5 

FC3 The needed technical 
support is available for the 

assistance to use the e-

learning system 

1 2 3 4 5 

Behavioral Intention      

BI1 I intend to use the e-

learning system services in 

the next 12 months 

1 2 3 4 5 

BI2 I predict I will use  the 
services offered by e-

learning system in the next 

12 months 

1 2 3 4 5 

BI3 I plan to use the e-learning 

system in the next 12 

months 

1 2 3 4 5 

Use Behavior of e-learning system 

USE

1 

I really want to use e-

learning system to perform 

my educational requests 

1 2 3 4 5 

USE

2 

I frequently use e-learning 

systems’ services 

1 2 3 4 5 

USE

3 

I use services offered by e-

learning system on a 
regular basis 

1 2 3 4 5 

USE

4 

Most of my educational 

requests done through  e-
learning system 

1 2 3 4 5 
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No. Hypothesis 

H1 Performance expectancy will have a positive 

influence on behavioral intentions to use e-learning 

system. 

H1a PE- BI to use e-learning system is stronger for 

females than males. 

H1b PE-BI to use e-learning system is stronger for 

younger users than older users. 
H1c PE-BI to use e-learning system is stronger for 

experienced users than unexperienced users. 

H2 Effort expectancy will have a positive effect on 

behavioral intentions to use e-learning system. 

H3 Social influence will have a positive effect on 

behavioral intentions to use e-learning system. 

H4 Facilitating conditions will have a optimistic effect 

on behavioral intentions to use e-learning system. 

 

Fig. 2. Research Model 

B. Data Collection 

In this quantitative study, the questionnaire was used to 
find out the factors that effect the acceptance and use of the e-
learning systems’ services in the public institutions in KSA by 
utilizing the proposed UTAUT model. Several researchers 
employed this technique to study the adoption of e-learning 
system for example [24], [25], [26], [9], [27], [28]. 

IV. DATA ANALYSIS AND RESULT 

The survey questionnaires were distributed among the 
Saudi students in three big universities of Saudi Arabia. 
Statistical Packages for Social Science (SPSS) was used to 
analyze the data. For analyzing the hypothesized relationships 
between different variables of the model, Structural equation 
modeling (SEM) technique is implemented. Structural 
Equation Modeling (SEM) is a statistical methodology that 
includes statistical methods and confirmatory approach to the 
structural analysis of data representing some phenomena [29]. 
The next part will explain the study analysis in more details. 

A. Descriptive Analysis 

The below Table 2 gives an overview of the Saudi students 
who participated in this research study in terms of the 
statistical information, such as gender, age and education 
level.  

TABLE II. STATISTICAL INFORMATION OF STUDENTS 

Variable 

 

Frequency Percent 

Gender 

Male 85 39.9 

Female 128 60.1 

Age 

> 20 120 56.3 

21-30 93 43.7 

Education 
Bachelor 213 100 

B. Measurement model 

In this study, the overall assessment of the measurement 
models and the convergent and discriminant validity check 
was done by confirmatory factor analysis. In the confirmatory 
factor analysis, average variance extracted (AVE) as a base 
was used to anaylyze converge validity. The explanatory 
power of all variable of the dimension to the average 
variations was calculated generally by AVE. Constructs have 
convergent validity when the AVE is above 0.50 and the 
composite reliability exceeds the criterion of 0.70 [30]. Table 
3 shows the standardized loadings, composite reliabilities, and 
variance-extracted estimates and confirm that all tests support 
the convergent validity of the scales. 
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TABLE III. RESULTS OF CONFIRMATORY FACTOR ANALYSIS  

Construct items 

Std. 

loading 

Composite 

Reliability 

AVE 

Performance 
Expectancy 

PE1 

PE2 
PE3 

PE4 

 
 

0.88 

0.85 
0.79 

0.69 

0.91 0.87 

Effort Expectancy 

EE1 

EE2 
EE3 

EE4 

 

0.88 

0.79 
0.67 

0.68 

0.81 0.79 

Social Influence 

SI1 

SI2 

SI3 

SI4 

 
 

     0.75 

0.71 

0.70 

0.68 

0.75 0.76 

Facilitating 

Conditions 

FC1 
FC2 

FC3 

 

 

0.85 
0.78 

0.75 

0.88 0.91 

Behavioral Intention 
BI1 

BI2 

BI3 

 
0.81 

0.88 

0.89 

0.86 0.82 

Use Behaviour 

USE1 

USE2 
USE3 

USE4 

 

0.76 

0.83 
0.80 

0.82 

0.84 0.81 

The comparison of square roots of average variance 
extracted (AVE) to the inter-factor correlations between 
constructs evaluate the discriminant validity. Hair et al. [30] 
emphasized that the discriminant validity is supported for a 
model, if the AVE is higher than the squared inter-scale 
correlations of the construct. In Table 4, the discriminant 
validity is confirmed as all the square roots of AVEs (diagonal 
cells) are higher than the correlations between constructs. 

TABLE IV.  DISCRIMINANT VALIDITY RESULTS FOR THE MEASUREMENT 

MODEL 

Construct 1 2 3 4 5 6 7 

1 PE 0.18 0.83 
    

  

2 EE 0.16 0.22 0.87 
   

  

3 FC 0.14 0.27 0.50 0.90 
  

  

4 SI 0.28 0.31 0.30 0.25 0.91 
 

  

5 BI 0.04 0.33 0.05 0.30 0.05 0.85   

6 USE 0.23 0.32 0.01 0.36 0.27 0.37 0.95 

C. Structural Model Testing 

The fit indices are summarized in Table 5 while the 

suggested structural model is shown in Figure 3. Overall, the 
model showed a good level of fit: (χ2 = 626.30, df = 355, 
χ2/df = 1.76, GFI =0.91, TLI = 0.90, CFI = 0.94, IFI = 0.93, 
RMSEA = 0.07). According to the finding in Table 5, five out 
of the six path coefficients (hypotheses) were statistically 
significant and were considered meaningful (ranging from 
0.34 to 0.62). The findings reveal that Performance 
Expectancy (PE) construct in the e-learning system positively 
predicted behavioral intention (BI) construct (0.34, p < .001) 
thus supporting H1. Second, Effort Expectancy (EE) predict 
behavioral intent (0.39, p < .001) and provide its support for 
H2. Third, Social Influence (SI) also predict behavioral intent 
(0.38, p < .001) significantly and therefore, H3 was supported. 
Fourth, Facilitating Conditions (FC) positively predict 
behavioral intent (0 .48, p < .001) thus supporting H4. Finally 
the fifth, Behavioural Intention (BI) positively predicted use 
behaviour (USE) (0.62, < .001) and thus provide its full 
support for H5. 

TABLE V. STRUCTURAL MODEL RESULT 

Path 

(Hypothesis)  

Standardised 

path 

coefficient 

(Beta) 

t-value Hypothesis 

testing 

result 

PE BI (H1) 0.34 4.63*** Supported 

EE BI(H2) 0.39 4.01*** Supported 

SIBI (H3) 0.38  3.90*** Supported 

FCUSE(H4) 0.48 3.70*** Supported 

BIUSE(H5) 0.62 4.92*** Supported 

Model fit indices: χ2 = 626.30, df = 355, χ2/df = 1.76, GFI =0.91, 

TLI = 0.90, CFI = 0.94, IFI = 0.93, RMSEA = 0.07 

*** 
p < 0.001 

 

Fig. 3. Structural Model with standardized path coefficients 

D. The Effect of different Moderators 

This section presents the effect of moderators on different 
construct. Moderators are variables that affect the strength or 
weakness of relationships between independent and dependent 
constructs in the model [31]. According to   Hair et al. [30], the 
relationship between independent and dependent variables 
could be stronger or weaker because of the effect of 
moderators. In this study, the moderators that have been 
investigated here are gender, age, and internet experiences. 
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The results of moderating hypotheses are presented below: 

1) H1a: The relationship between Performance 

expectancy and behavior intent varied significantly across 

experience groups (Δχ
2
 (1) = 76.24, p = .001). The 

relationship between Performance Expectancy and behavior 

intent was statistically significant and stronger in the sample 

of experienced respondents (β = .36, p = .001) than it was in 

the inexperienced sample of respondents (β = .17, p = 

.001).As result of this finding, the moderating hypothesis of 

experience effect (H1c) is supported. 

2) H1b: The relationship between Performance 

Expectancy and behavior intent varied significantly across age 

groups (Δχ
2
 (1) = 44.27, p = .001). The relationship between 

Performance  expectancy and behavior intent was statistically 

significant in the younger sample of respondents (β = .31, p = 

.001) and was stronger than the older sample of respondents (β 

= .11, p = .152). In summary, this results show that the 

hypothesis of experience effect (H1b) is supported. 

3) H1c: The relationship between Performace Expectancy 

and behavior intent varied significantly across experience 

groups (Δχ
2
 (1) = 76.24, p = .001). The relationship between 

Performance Expectancy and behavior intent was statistically 

significant and stronger in the sample of experienced 

respondents (β = .36, p = .001) than it was in the 

inexperienced sample of respondents (β = .17, p = .001). As 

result of this finding, the moderating hypothesis of experience 

effect (H1c) is supported. 

V. INTERPRETATIONS OF RESULTS 

The study of factors that influence student’s behavioural 
intention to accept and use of e-learning systems’ services is 
very important in these days while Internet becomes 
increasingly more useful and many countries around the world 
provide their services electronically. This study examined the 
applicability of an UTAUT model for predicting the Saudi 
student’s intention to adopt the services offered by D2L e-
learning system. The results of this research study supports 
most of the study hypothesis proposed earlier to this study. 
The impact of the factors and its effects on acceptance process 
explained in the study model can be categorized to significant 
and non-significant factors as follow: 

The result seems to indicate that in order to increase e-
learning system usage among the students, the 
university/colleges should increase the student expectation in 
the university/college entities and in its e-systems as well its 
services. Six predictors of behavioral intention or usage – 
performance expectancy, effort expectancy, social influence, 
facilitating conditions, behavioral intention and use behavior 
of e-learning system has been identified as main variables that 
play an key role in the acceptance of e-learning system [9]. 
Moreover, Gender, Age and Internet experience were found to 
be noteworthy moderators in terms of affecting the 
behavioural intention to use e-learning system in KSA. 

A. Performance Expectancy (PE) had a positive impact 

influence on Behaviour Intention to use e-learning system. 

This result emphasise that performance expectancy 

remains significant and a strong factor of behavioural 

intention [23]. 

B. Effort Expectancy (EE) had a optimistic impact on 

Behavioural Intention to use e-learning system and its 

services. This result reveal that effort expectancy is a 

significant factor of behavioural intention [23]. 

C. Facilitating Conditions (FC) had an optimistic result on 

Behavioural Intention to practise e-learning system. This 

result shows that effort expectancy is a significant 

predictor of behavioural intention [23]. 

D. Social Influence (SI) did not have any meaningful effect on 

Behavioural Intention for adopting an e-learning system 

and therefore its hypothesis has not been supported but it 

would be controlled by user’s experience for Internet. 

VI. FUTURE WORK 

The future work intents to include website quality as an 
independent variable into this research model. The UTAUT 
model will be applied to various other e-learning systems 
being used in other countries in order to develop a 
comparative methodology for ranking various e-learning 
systems based on UTAUT. The difference of student’s 
behavior in different countries will also be incorporated in the 
future study. 

VII. CONCLUSION 

This study provides an understanding of the determinants 
of confidence in e-learning system. The analysis revealed that 
the student’s trust on e-learning systems has positive and 
significant. Influence on the behavioural intention to use e-
learning system. This research was conducted in the Kingdom 
of Saudi Arabia, so the analysis is based on the perception of 
the Saudi students. Hence the result of the study is limited to 
one Arab country because student’s behavior differs between 
countries and nations. Another limitation is that this study was 
a cross-sectional investigation in which the data was gathered 
just once over a period of time. Contrary to longitudinal 
studies that determine behavioural intention and usage in 
different times. 
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