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ABSTRACT 
Learning Management System is a software-based technology that is widely adopted by universities. While 
the implementation of LMS has been successful in developed countries, the utilisation of LMS in developing 
countries is still considered low. It is believed that there are some barriers that may influence the use of LMS 
which include Technical Support, Instructional Design and Self-Efficacy. The present research aims at exam-
ining the influence of these factors on students’ use of LMS. Thus, a research model will be developed based 
on extending Technology Acceptance Model (TAM). Using the Stratified Random Sampling (SRS), 400 
students were selected from three Saudi universities. The participants completed the survey questionnaire 
that measures their responses to the seven constructs. The data was analysed using Structural Equation Mod-
elling by AMOS. The results showed that the three proposed external factors including technical support, 
instructional design and perceived self-efficacy had a significant influence on students’ use of LMS. These 
factors had significant direct effects on both perceived ease of use and perceived usefulness of LMS. The re-
sults confirmed the validity of the extended TAM model in determining users’ usage of LMS. The study also 
addressed several significant implications for the practitioners and researchers in the field.

Keywords: Learning Management System, Technology Acceptance Model, Technical Support, Self-Efficacy, 
Instructional Design.

INTRODUCTION
Learning Management System (LMS) is a web-based application which implements internet services and 
web technologies to support the creation of online courses, delivery and maintenance, enrolment and man-
agement of students, administration of educational activities, and reporting the performance of students 
(Dagger, O’Connor, Lawless, Walsh, & Wade, 2007). Using LMS, learners are authorised to use multiple 
available features such as chatrooms, threaded discussion, and other ways of communication (Ssekakubo, 
Suleman, & Marsden, 2013). Goh, Hong and Gunawan (2013) defined LMS as a type of course application 
that manages and provides learners 24/7 access to the subjects’ materials and also facilitates the reporting 
and monitoring students’ activities. 
There has been a permanent rise in the LMS market and its usage in the higher education (Kember, Mc-
Naught, Chong, Lam, & Cheng, 2010). Researches have revealed that 90% of American universities offer 
learners with courses and programmes through the use of LMS (Arroway, Davenport, Xu, & Updegrove, 
2010). LMS has been adopted and used increasingly in Asia (Bonk, Lee, & Reynolds, 2009). In the Middle 
East region, the same pattern is found as LMS is becoming a promising tool (Robinson & Ally, 2009). A 
survey regarding e-learning services involving 26 Arab universities revealed that 96% of these universities 
have implemented and used LMS as a learning environment to support learning activities (Abdallah, 2010).
In Saudi Arabia, a remarkable development in technologies has taken place. Universities have implemented 
LMS along with other tools such as smart classrooms, interactive board, e-attendance, and video conference 
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(Unnisa, 2014). It is the result of the unlimited support and effort provided to the universities by the Minis-
try of Higher Education. The National Centre for E-learning and Distance Learning (NCeDL) was founded 
by the Higher Education Ministry in Saudi Arabia with the main aim of assisting in planning and providing 
educational tools and technologies for the local universities (Mirza, 2007). The NCeDL collaborated with a 
Meteor group of companies located in Malaysia and contributed to the development of e-learning services 
by designing its own LMS known as JASUR LMS (Al-Khalifa, 2010a). The JASUR LMS is not the only 
e-learning application implemented in Saudi universities. Other LMSs such as Moodle, Blackboard, and 
Design2learn have also been implemented in numerous Saudi universities (Alharbi & Drew, 2014).
However, the utilisation of LMS in Saudi Arabia is still not holistic. Al-Judi (2011) reported that the overall 
utilisation of LMS in Saudi Arabia is still below the satisfactory and required level. Other studies in Saudi 
Arabia have revealed that the utilisation level of technology for educational uses is still far from the requisite 
and adequate level (Al-Kahtani, 2006; Alnujaidi, 2008; Al-Judi, 2011; Bousbahi & Alrazgan, 2015). It is 
believed that university students in Saudi Arabia face multiple barriers. 
Research have shown that the adoption and use of LMS is complex and can be influenced by different 
factors (Sa´nchez et al., 2013; Fathema et al., 2015; Algahtani, 2017). In Saudi Arabia which is one of the 
developing countries, it is believed that there are some barriers that may prevent from accepting and using 
LMS, which comprise of organisational, technological, and social personal barriers, namely from technical 
support, instructional design, and perceived self-efficacy (Asiri et al., 2012). Based on the literature review 
conducted in the present study, on all the studies that used TAM (whether original or extended TAM) for 
examining the influence of different factors on LMS usage, the influences of technical support, instructional 
design, and perceived self-efficacy on LMS usage have not been yet examined, not only in the context of Sau-
di Arabia but even globally. Since the adoption and use of LMS is a complex phenomenon which involves 
a complex interplay of internal and external factors, several researches have showed the need for further 
developing models to examine other factors which may have a significant influence on LMS usage (Hussein 
et al., 2007; Fathema, 2013; Fathema et al. 2015; Aliks et al., 2017). Hence, based on extending TAM, a 
theoretical framework model is proposed in this paper to examine the influence of technical support, in-
structional design, and perceived self-efficacy on students’ use of LMS. The proposed model will contribute 
to literature, specifically to TAM literature, and will provide decision makers and Saudi Arabian universities 
with deeper understanding and proper insight regarding which factors may influence the students’ intention 
towards the usage of LMS

LITERATURE REVIEW
Some studies have been conducted using TAM (weather the original or extended TAM) to examine the 
influence of different factors on LMS usage. Al-hawari and Mouakket (2010) conducted a study for exam-
ining the impact of the original TAM factors along with some extra external factors such as feature design 
of blackboard and enjoyment on students’ e-satisfaction and e-retention using Blackboard in United Arab 
Emirates. Almarashdeh et al. (2011) used the original TAM model without extending it to examine its main 
factors (perceived usefulness and perceived ease of use) on both students and instructors’ use and acceptance 
of LMS in Malaysia and tested the TAM applicability. Al-Aulamie et al. (2012) extended TAM model to 
include some external factors, namely computer playfulness and enjoyment, in order to examine their effects 
on undergraduates and postgraduates’ behavioural intention to use LMS in the UK. 
Sa´nchez et al. (2013) conducted an empirical study to examine the factors which are responsible for deter-
mining the acceptance and use of LMS (WebCT) among students in Spain. They extended TAM to include 
two external factors (Technical support and computer self-efficacy along with the original TAM factors) and 
examined their influences on LMS use and acceptance among students. Furthermore, Cheng (2013) ex-
tended TAM model to include the interactivity factors (controllability, responsiveness, and personalisation) 
and enjoyment and examined their influences on students’ behavioural intention for using LMS in Taiwan. 
The results have revealed that the interactivity factors and enjoyment indirectly affected students’ behaviour 
intention to use LMS via perceived usefulness and perceived ease of use. Coşkunçay and Özkan (2013) 
conducted a study to understand academics’ behavioural intention in higher education toward using LMS 
and determined the factors beyond that. They extended TAM model to include these external factors such as 



114

technology complexity, self-efficacy, compatibility, and subjective norms and examined their influences on 
academics’ behavioural intention to use LMS. 
Majdalawi et al. (2014) applied TAM including its core component constructs: perceived usefulness and 
perceived ease of use and adding additional external factors, namely GPA, faculty, and academic year, to 
examine their influences on students’ behavioural intention to use LMS (Moodle). The results confirmed 
the findings of original TAM and showed that the academic year and GPA had no effect on perceived ease 
of use whereas they affected the perceived usefulness. The faculty had an effect on both perceived usefulness 
and perceived ease of use. Moreover, Juhary (2014) conducted an empirical study using the original TAM 
constructs such as perceived usefulness and perceived ease of use to examine their influence on students’ atti-
tude and behavioural intention to use LMS in Malaysia. However, there are criticisms on using the original 
TAM without extending it as the main components of TAM, which are various external factors can influence 
perceived usefulness and perceived ease of use, which are needed to be examined to provide a better under-
standing about how users intend to use and accept a technology. 
Shin and Kang (2015) extended TAM and included some external added factors, such as self-efficacy, system 
accessibility and subjects’ norms, to examine their influences on students’ behavioural intention to use LMS 
through a mobile application. Furthermore, Fathema et al. (2015) extended TAM model to include factors, 
such as perceived computer self-efficacy, system quality and facilitation conditions, to examine their effect 
on TAM belief constructs, such as perceived usefulness and perceived ease of use that have significant effect 
on academics’ behavioural intention to use and their actual use of LMS. Results revealed that the added 
external factors were significant predictors of academics’ behavioural intention towards using LMS and the 
results confirmed the validity of extended TAM for explaining and determining the individuals’ behaviour 
regarding accepting technology.
Fisol et al. (2016) conducted a study to examine the influence of the main original TAM construct: perceived 
ease of use and perceived usefulness on educators’ behavioural intention to use LMS at the University of 
Teknologi Mara (UiTM) in Malays, and the results showed that both PU and PEU had a significant direct 
effect on educators’ behavioural intention to use LMS. In the same year, another study was conducted by 
Cigdem and Ozturk (2016) who extended TAM model to examine the influence of multimedia instruction, 
system interactivity, and self-efficacy on students’ behavioural intention to use LMS through PU and PEU 
and perceived satisfaction, in a secondary military school in Turkey. The results showed that multimedia in-
struction had a significant direct effect on both PEU and PU, whereas system interactivity had a significant 
direct effect on only perceived satisfaction. Perceived self-efficacy did not take any position in their model 
as it did not have any influence on other constructs. Furthermore, perceived satisfaction was also influenced 
by both PU and PEU. Perceived Ease of use had a direct influence on perceived usefulness and perceived 
usefulness had a great influence on students’ behavioural intention to use LMS.
Baleghi-Zadeh et al. (2017) extended TAM model to examine the influence of technical support and system 
interactivity on students’ behavioural intention and use of LMS through PEU and PU, in higher education in 
Malaysia. The results revealed that system interactivity had a direct significant effect on perceived usefulness, 
but not on the perceived ease of use. Technical support had a direct significant effect on perceived ease of use 
but not on perceived usefulness. Furthermore, another study was conducted by Essel and Wilson (2017) who 
applied the original TAM without extending it to examine the influence of the original constructs: Perceived 
ease of use and perceived usefulness on students’ behavioural intention to use LMS at University of Education 
in Winneba, inGhana. The findings revealed that both Perceived ease of use and perceived usefulness were the 
main determinants of the students’ behavioural intention toward the usage of LMS.
As far as Saudi Arabia is concerned, recently TAM was used only in two studies for examining users’ be-
havioural intention and their use of LMS. Alharbi and Drew (2014) extended TAM model to incorporate 
additional external factors, such as the usage experience of LMS and job relevance, along with the original 
TAM constructs to examine their influence on academics’ behavioural intention towards using LMS. The 
findings revealed that all mentioned factors, directly or indirectly, influenced on academics’ behavioural in-
tention to use LMS. These results confirmed the applicability of TAM to explain the behavioural intention 
of users to use LMS and in line with the findings of original TAM. A year later, Bousbahi and Alrazgan 
(2015) conducted an empirical study to understand the factors that may lead to not fully use LMS among 
academics. They extended TAM model to include external factors, namely origination support, load anxiety 
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and motivation, and examined their influences on academics’ behavioural intention and their use of LMS. 
Findings revealed that these external factors played significant roles in affecting the academics’ perception 
toward the usage of LMS through the perceived usefulness.
Based on the current review, it is clearly that the factors that believed to be barriers with LMS usage namely 
Technical Support, Instructional Design of LMS and Perceived Self-Efficacy have not been examined simul-
taneously not only in Saudi Context, but even globally. Therefore, this study will develop TAM model to ex-
amine the influence of these factors on students’ behavioural intention and their use of LMS. This is needed 
as many other studies in Saudi Arabia confirmed that the utilisation of LMS among students are still under 
the satisfying level, and increasing the use of LMS cannot be achieved without empirically understanding 
the factors that may influence them. According to Adzharuddin and Ling (2013), understanding the barriers 
(factors) that may influence students’ behavioural intention to use and accept LMS is essential and lead to at-
tracting more learners to intent to use and accept LMS. Furthermore, Since the adoption and use of LMS is a 
complex phenomenon which involves a complex interplay of internal and external factors, several researches 
have showed the need for further developing models to examine other factors which may have a significant 
influence on LMS usage (Hussein et al., 2007; Fathema, 2013; Fathema et al. 2015; Aliks et al., 2017). Thus, 
this research will develop a model by extending Technology Acceptance Model to examine the factors may 
influence the use of LMS, namely Technical support, Perceived self-efficacy and instructional design of LMS.

Technology Acceptance Model
TAM is defined as an information system theory, which models and provides an explanation of how an 
individual uses and accepts the technology. TAM aims to provide an elucidation regarding the technology 
acceptance determinants, which is in general able to explain the behaviour of a user across a wide array of 
end-user computing technologies as well as user populations, while justifying simultaneously both in the 
economical and theoretical perspectives (Davis, 1989). 
Five constructs form part of the TAM model including 1) Perceived Ease of Use “PEU”, 2) Perceived Use-
fulness “PU”, 3) attitude towards the use of “ATT”, 4) behavioural intention to use “BI”, and 5) actual use 
of “AU”. According to TAM, the PEU and PU are considered as the primary determinants for individuals 
with regards to the usage and acceptance of the technology. 

According to TAM presented by Davis (1989), PEU influences the PU, which means that if individuals con-
sider that the technology is “Easy to Use”, then they will consider the technology as “Useful”. TAM claims 
that both PU and PEU influence the attitude towards the use of technology for individuals. To explain 
this, if individuals perceive the technology as “easy to use” and “useful”, then they will formulate a positive 
attitude towards using a particular technology. Furthermore, Davis noticed that both PU and ATT directly 
influence the behavioural intention to use technology (BI). It means that if users find a technology “useful”, 
they will then build a positive behavioural intention to use the technology “BI”. In the same line, a positive 
attitude “ATT” of users towards a specific technology builds a positive intention to use it “BI”. Finally, this 
positive behavioural intention “BI” of individuals regarding a particular technology shapes the actual use of 
it “AU”, meaning that if users have a positive intention toward using a particular technology, they will then 
use it. Figure 1 illustrates the model of TAM.

Figure 1. The technology acceptance model (TAM) - theoretical framework
(Source: Davis et al., 1989).
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Technology Acceptance Model (TAM) has been chosen to be applied in this research for various reasons. 
First, there is no particular theory that is a free of limitation and could overcome all concerning issues in 
the previous theory. Second, the validity of extended TAM in a different context with different application 
has been proposed and confirmed with huge previous studies (e.g. Venkatesh & Davis, 2000; Henderson & 
Divett, 2003; Hussein et al., 2007; Al-hawari & Mouakket, 2010; Lai & Zainal, 2015; Lai, 2016). More-
over, TAM was the most used theory to explain the IT/IS acceptance and usage (Venkatesh et al., 2003). 
Furthermore, based on the review carried out by the researcher, the factors that believed to be barriers from 
accepting and using LMS in Saudi universities, namely technical support, perceived self-efficacy and instruc-
tional design of LMS have not been examined using the extended TAM whether in Saudi or even globally. 
Therefore, this study will develop a model based on Technology Acceptance Model (TAM) to examine the 
influence of Technical Support, perceived self-efficacy and instructional design of LMS on students’ usage 
of LMS. This developed model will contribute to TAM literature by proposing an extension of the original 
TAM model.

RESEARCH QUESTION
1. Do the factors:

a. Technical Support
b. Perceived Self-efficacy
c. nstructional Design 

Influence students’ use of LMS in Saudi Universities?
2. Is TAM model applicable in Saudi Universities in Saudi Arabia? 

Research Model and Research Hypotheses
For providing a better understanding of LMS’s acceptance and usage among students in Saudi universities, 
these particular factors including “Technical Support”, “Perceived Self-efficacy”, and “instructional Design” 
will be examined as external factors in the original TAM model. The developed model which will be exam-
ined is shown in Figure 2. 

Figure 2. The hypothesised proposed model of students’ intention toward the usage of LMS in Saudi 
universities.
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The Influence of Original Constructs of Tam and Its Hypothesis
According to the hypothesis of the original TAM by Davis (1989), the perceived ease of use has a significant 
direct positive effect on perceived usefulness, whereas perceived usefulness and perceived ease of use have 
a direct effect on the behavioural intention to use. Moreover, behavioural intention to use has a significant 
positive effect on the actual use. Many recent studies have confirmed and proven this relationship empirical-
ly with several technologies such as e-learning systems (Ong et al., 2004; Liu et al., 2010), and in the context 
of LMS (Alharbi & Drew, 2014; Fathema et al., 2015). Thus, it is hypothesised in this research that:

H1: Perceived ease of use affects positively the perceived usefulness of LMS. 
H2: Perceived ease of use affects positively the behavioural intention to use LMS. 
H3: Perceived usefulness affects positively the behavioural intention to use LMS. 
H4: Behavioural intention to use LMS affects positively students’ actual use of LMS.

The Influence of the External Factors and Its Hypothesis
The Influence of Technical Support

Technical support is defined as knowledge people, who assist users of software products and computer hard-
ware, which could include hotlines, services of online support, help desks, faxes, machine-readable support 
for knowledge bases, telephone system of voice responding, control remote software along with other ser-
vices (Ralph, 1991). 
Some studies confirmed the influences of technical support on the adoption of different types of educational 
technology tools in different setting context. Chau (1996) asserted that the perceived ease of use of spread-
sheet application is influenced by the technical support. Compeau and Higgins (1995) stated that technical 
support positively affects the usage of information technology. Since previous studies found out that techni-
cal support influences students’ usage of technology through the perceived usefulness and perceived ease of 
use, it is hypothesised in this study that: 

H5: Technical support affects positively the perceived ease of use of LMS among students.

The Influence of Perceived Self-efficacy 

Perceived Self-Efficacy (PSE) can be defined as the judgment of users regarding his or her capability of ex-
ecuting and organising the multiples of required action to achieve the designed kinds of performance. It is 
not associated with the skills that the individual has, however it is associated with the judgments of what 
individual could do, whatever the skills that individual possesses (Bandura, 1986). Previous researches have 
revealed that perceived self-efficacy is associated with the acceptance of technology (Brown, 2002; Miller 
et al., 2003; Grandon et al., 2005). It was found out that users, who feel having a sense of weakness in per-
ceived self-efficacy, are more easily frustrated in performing any computer tasks as compared to those who 
have a strong sense of perceived self-efficacy (Compeau & Higgins, 1995). However, the effect of perceived 
self-efficacy on LMS use is still unclear, as very rare researches have examined it. Based on the literature, it is 
hypothesised in this study that: 

H7: Students’ perceived self-efficacies (PSE) affects positively students’ perceived ease of use of LMS. 
H8: Students’ perceived self-efficacies (PSE) affects positively students’ perceived usefulness of LMS.

The Influence of Instructional Design 

Instructional design is defined as the entire structure of the system-design process which includes the defini-
tion of what is aimed to be learnt, producing the instructional resources and materials, showing the author-
ing process, applying the use of materials in contexts and making an evaluation for both the effectiveness of 
the materials formatively and efficacy of the materials (Seels & Richey, 1994). Some previous studies have 
been undertaken to indicate the influence of instructional design as an external factor on the acceptance 
and usage of different technologies through the perceived ease of use and usefulness. A study conducted by 
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Hussein et al. (2007) examined the influence of instructional design among other factors on students’ usage 
of e-learning in the Indonesian Open University. Findings revealed that instructional design was a strong 
predictor of both perceived ease of use “PEOU” and perceived usefulness “PU”, which influenced on stu-
dents’ use of the e-learning. Similar studies have been conducted and confirmed the influence of instruction 
design on the system usage through the users’ perception about the ease of use and usefulness of the system 
(Dickson et al., 1986). Therefore, based on the previous findings, it is hypothesised in this research that: 

H9: Instructional design affects positively students’ perceived ease of use of LMS. 
H10: Instructional design affects positively students’ perceived usefulness of LMS.

METHODOLOGY
This section describes the research methodology used in this study. It covers all the aspects of: research 
design, population and respondents, the instruments, pilot study, data collection, analysis of data, and the 
research procedure.

Research Design
This study is purely quantitative, employing a survey, specifically a written questionnaire for the collection 
of data from the target population. Creswell (2013) defined quantitative research as a type of research 
that explains the phenomena using the collected numerical data which is analysed using mathematical ap-
proaches, in particular, statistical approaches. According to Kumar (2008) quantitative research is objective, 
formal, and systematic. It can help with describing and testing the relationship and exploring the causes 
and effects among the interactions of the different variables. This research aims to extend the Technology 
Acceptance Model (TAM) to examine the influence of the external factors that are believed to be barriers, 
namely, technical support, instructional design of LMS, and the perceived self-efficacy on students’ usage of 
LMS. It aims at determining the factors that influence the students’ usage of LMS as well as examining the 
underlying causal relationships among all factors which are known as constructs in the instruments by using 
the proposed extended TAM model.

Sampling and Population
In this study, two sampling methods are applied: a purposive sampling method is used to determine the 
Saudi universities that will take part in this study, and a stratified random sampling is used to determine the 
participants from these chosen Saudi universities. 
A purposive sampling technique is defined as a type of sampling method where specific settings, events, and 
people are deliberately chosen for seeking the important information that they have and cannot be taken 
from other sampling choices (Maxwell, 1997). It is also known as purposeful sampling or nonprobability 
sampling. As mentioned earlier, a purposive sampling method involves choosing cases or units based on a 
particular purpose and reason rather than at random (Teddlie & Tashakkori, 2009). In this study, and based 
on using a purposive sampling method, three government Saudi universities are chosen and involved in this 
study because of that they implement all different types of LMS such as Blackboard, Desire2Learn, and 
Moodle which are used by most Saudi government universities.
Based on using a purposive sampling method, the University of Hail which implements Blackboard, Shaqra 
University which uses Desire2Learn, and the University of Tabuk that uses Moodle are involved and take 
part in this study. 
The participants involved in this study are undergraduate students using the different LMS platforms during 
their first year in the faculty of preparatory year at the three chosen universities: University of Hail who 
applies Blackboard, Shaqra University which applies Desire2Learn, and University of Tabuk which uses 
Moodle. The first-year students have been chosen as the participants because the faculty of preparatory year 
in all Saudi Government Universities is equipped with the latest technologies including LMS and is stricter 
with implementing and using them when compared with other faculties. The population of undergraduate 
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students in the faculty of preparatory year in the three universities is 7838: University of Hail is 3369, 1141 
in Shaqra University, and 3328 in University of Tabuk. Table 1 shows the university, the type of LMS used, 
and the population.

Table 1. Type of LMS used and population in univerisites.

No University Name Type of LMS Population

1 University of Hail Blackboard 3369

2 Shaqra University DesiretoLearn 1141

3 University of Tabuk Moodle 3328

TOTAL 7838

Using Krejcie’s and Morgan’s (1970) table, the minimum sample size of the total population for 7838 should 
be 367. Therefore, the sample size of this study is 400 which is convenient and meets the requirement of 
Morgan and Krejcie’s.
The stratified random sampling technique has been applied for determining the samples from each cho-
sen university. Stratified random sampling aims at ensuring that all groups (strata) of the population are 
represented by the sample for increasing efficiency and consequently decreasing the estimation errors. The 
population of this study consists of three groups that use different LMS platforms in the three universities. 
Therefore, using the stratified random sampling technique is convenient and ensures that all the samples 
“strata” from these groups are representative of the population. Table 2 illustrates the number of samples for 
each university using stratified random sampling.

Table 2. Stratified Random Sampling for each university.

No University Name Type of LMS Population Sample

1 University of Hail Blackboard 3369 172

2 Shaqra University DesiretoLearn 1141 58

3 University of Tabuk Moodle 3328 170

TOTAL 7838 400

The sample for each group (strata) is chosen based on the following calculation. The population of students 
in the first preparation year in the three universities consists of three groups “strata” that use different LMS 
platforms; N = n1 + n2 + n3. For having the sample from the first group, 3369 students who are using 
Blackboard in University A, the total number of this group is 3369, divided by the total number of the 
population which is 7838, and then multiplying this by the sample size that this study is looking for, 400: 
Sample = n1/N * 400. Therefore, 172 undergraduate students are chosen as a sample from the first university 
“University A” that are using Blackboard. The same procedure is applied to obtain the sample for the other 
two groups.

Data Collection Procedures
Questionnaires were used for the collection of data. The questionnaires were distributed to the students in 
the preparation years in the three Saudi universities during the first semester of year 2016-2017. A total of 
449 questionnaires were distributed to students but only 400 of the questionnaires were valid and used for 
further analysis due to the incomplete responses leading to missing their validity (172 from University of 
Hail, 58 from Shaqra University, and 170 from University of Tabuk). The data collection was anonymous 
and no identifiable information from the respondents were collected. The questionnaires consisted of two 
parts: the first part covered the respondents’ demographic information, while the second part was question-
naires for measuring the constructs in the model.
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Instrumentation

The instruments are questionnaires adopted and modified from four previous studies: Davis (1989), Igbaria 
(1995), Compeau and Higgins (1995), and Hussein et al. (2007). To ensure the content validity, the ques-
tionnaires used were adopted from the original study by Davis (1989) for measuring the original constructs 
of the TAM model, namely perceived usefulness, perceived ease of use, behavioural intention to use, and the 
actual use. Most recent studies adopted the questionnaires of Davis’ study for measuring TAM constructs 
as they have been validated by several previous studies (Lule et al., 2012; Chih-Min Ma et al., 2013; Ranta 
& Mehra, 2015; Sanchez-Mena et al., 2017). Questionnaires that measure the technical support construct 
were adopted and modified from Igbaria’s (1995) and Amoroso and Igbaria (1993). Questionnaires that 
measure computer self-efficacy construct were adopted and modified from the studies of Compeau and 
Higgins (1995) and Park (2009). Finally, the questionnaires that measure the instructional design construct 
were adopted and modified from the study of Hussein et al. (2007) and Liu et al. (2010). Some required 
word changes and modifications to the adopted questionnaires have been incorporated to make them suit-
able within the context of LMS usage. For example, the question in original TAM model that measure the 
perceived ease of using CHART-MASTER “My interaction with CHART-MASTER would be clear and 
understandable” has been changed to be “I feel that my interaction with using LMS would be understand-
able and clear”. All of the aforementioned questionnaires were sent to the experts in this field to assess their 
validity and their alignment with the constructs’ definitions. These questionnaires are used for measuring 
all seven constructs “variables” in this study, namely (i) technical support “TS”, (ii) perceived self-efficacy 
“PSE”, (iii) instructional design of LMS “ID”, (iv) perceived ease of use “PEU”, (v) perceived usefulness 
“PU”, (vi) behavioural intention to use LMS “BI”, and (vii) the actual use of LMS “AU”.

The Questionnaires

The questionnaires that measure constructs in the model consist of two parts: the first part includes seven 
items providing the demographic information of the respondents. It covers aspects such as age, current se-
mester, experience period with LMS usage, previous qualification, university name, device used with LMS, 
and attendance of training or workshops. The second part of the questionnaires contains 66 items that mea-
sure the seven latent constructs of the proposed model in this study. These questionnaires have items that 
contain the five-point Likert scale with ranges starting from “5 strongly agree” to “1 strongly disagree”. The 
adopted questionnaires are provided in the appendix. 

Pilot Study

The pilot study examined the constructs’ reliability for the collected data. The questionnaires’ items were 
pilot tested with 200 undergraduate students at UoH. The reliability of constructs means the extent to which 
the construct shows consistent results and free from errors. Reliability relates to the ability of the instruments 
used for measurements to produce the same result when it is used in the same circumstances with the same 
participant (George, 1995). It can be assessed by conducting Cronbach’s Alpha which is widely applied and 
used for measuring the constructs’ items internal consistency in the study. The value of Cronbach’s Alpha 
should be higher than 0.70 to be considered reliable and adequate for measuring the internal consistency 
(Hair et al., 2006). The pilot data was entered into the SPSS software (Statistical Package for the Social Sci-
ence) to assess the reliability and validity of the constructs’ items. Cronbach’s Alpha was run to determine 
the internal consistency for the items scales which are used here. According to Nunnally (1978), when the 
Cronbach’s score is higher than 0.70, it is considered to be reliable. The results in Table 3 show that the 
Cronbach’s Alpha values for all seven factors range from 0.76 to 0.92, indicating that all values are above the 
suggested threshold level of 0.70 and are considered to be internally consistent and reliable.
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Table 3. Reliability statistics

Reliability Statistics

Factors Cronbach’s Alpha N of Items

Technical Support (TS) 0.804 8

Self Efficacy (SE) 0.767 8

Instructional design (ID)
0.863

10
Perceived Usefulness (PU) 0.923 10

Perceived Ease of Use (PEU) 0.920 10

Behavioural Intention to Use (BI) 0.888 8

Actual Use (AU) 0.861 12

Total of Items 66

The Exploratory Factor Analysis (EFA), using the method of Principle Component Analysis (PCA) with 
Varimax rotation, was run. With the first run of EFA using PCA, there were some items that have low 
loading, some have cross loading, and the communality of some items was also low. To tackle the problem 
of cross loading and low loading values, the following criteria were applied: all items loaded should have 
a value above 0.5, they should not be cross loaded, the communality should be higher than 0.4, and the 
factors are expected to be remained with at least five items. If any items do not follow these criteria, they 
will be eliminated. These chosen criteria have been set based on the literature. According to Osborne and 
Costello (2005), the factors that have at least five items with a load value of 0.5 or above are solid factors 
and desirable. The communality explains the proportion of the variance of items which are explained by the 
factor. The communality value that is less than 0.4 might indicate that the item in that factor is not related 
to the other items (Osborne & Costello, 2005). Thus, any item with a communality value less than 0.4 will 
be eliminated. As a result, 12 items have been removed: three items from the perceived self-efficacy construct 
(SE1, SE7 and SE8), four items from the instructional design construct (ID2, ID4, ID5, ID6), two items 
from the perceived usefulness constructs (PU1, PU6), two items from the actual use construct (AU1, AU3), 
and one item from technical support construct (TS5). In the final analysis, out of 66 items, only 54 items 
were retained and used. The finalised questionnaires with 54 questions for collecting field data are provided 
in Appendix A.

Procedure of Data Analysis
Two types of statistical analysis for the collected data from the respondents, using the finalised questionnaires 
after conducting the pilot study, are used in this study. As the questionnaires have two parts, a descriptive 
statistical analysis using SPSS is applied to analyse the respondents’ demographic information, which may 
include the percentage, frequency, etc. 
To answer the research questions and determine the factors that influence the undergraduate students’ usage 
of LMS, as well as testing the goodness fit between the proposed structured model and obtained data, this 
study has followed the suggestion of Anderson and Gerbing (1988) and conducted a two-step analysis for 
Structural Equation Modelling (SEM) using AMOS version 18. In the first step, CFA, which is a confirma-
tory factor analysis, is applied for assessing the measurement of the model. To explore the causal relation-
ship among constructs, the proposed structural model has been tested using SEM. SEM is applied since it 
simultaneously analyses the path in the proposed model for examining the causal relationship among all 
constructs as well as testing the goodness of fit of the proposed structural model.
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DATA ANALYSIS AND FINDINGS 
Part 1: Demographic Information of Respondents 
A total of 449 students responded to the surveys but only 400 questionnaires were used for further analysis 
because of the incomplete responses and their invalidity. Table 4 shows the name of the university that was 
involved, the number of distributed questionnaires, and the incomplete and valid questionnaires used for 
further analysis.

Table 4. Summary of questionnaires for data collection.

University name Distributed 
questionnaires

Incomplete 
questionnaires

Valid questionnaires for 
further analysis

University A 192 20 172

University B 70 12 58

University C 187 17 170

Total 449 49 400

Using Stratified Random Sampling (SRS), 172 (43.0%) students’ respondents were from the University of 
Hail, 58 (14.5%) students respondents were from Shaqra University and 170 (42.5%) students respondents 
were from University of Tabuk. In terms of age, the respondents were mixed. Most of the respondents 
(69.0%; n = 276) were aged between 19-20, while 17.8% (n = 71) and 7.8% (n = 31) were aged between 
17-18 and 21-22, respectively. Only 5.5% (n = 22) of the respondents were more than 23 years of age. In 
terms of experience, 57.5% (n = 230) had 3-4 months of experience and 17.0% (n = 68) had 1-2 months of 
experience. However, those with no experience or more than 5 months of experience were reported to have 
the same number of respondents at 12.8% (n = 51). Their previous qualifications were mixed, with most of 
them (97.3%; n = 389) having a general high school qualification, while 1.8% (n = 7) had an art high school 
background. Only 1.0% (n = 4) had other qualifications. In terms of devices used, most of the students 
(39.8%; n =159) had laptops for their job, while 34.5% (n = 138) and 25.8% (n = 103) used a PC or iPhone, 
respectively. A majority of the respondents (85.5%; n= 342) reported to have never attended any workshops, 
while the rest (14.5%; n = 58) had attended some of the workshops. Table 5 summarises the demographic 
information of the respondents and the universities that were involved in this study.
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Table 5. Demographic information of respondents.

Characteristics N %

Age

17-18 71 17.8

19-20 276 69.0

21-22 31 7.8

More than 23 22 5.5

Qualification

General High School 389 97.3

Art High School 7 1.8

Others 4 1.0

University Name

University A 172 43.0

University B 58 14.5

University C 170 42.5

Previous Experience

0 51 12.8

1-2 68 17.0

3-4 230 57.5

More than 5 51 12.8

Device Used

PC 138 34.5

Laptop 159 39.8

iPhone 103 25.8

Workshop Attended

No 342 85.5

Yes 58 14.5

Part 2: Confirmation Factor Analysis And Structural Equation Modelling 
In Structural Equation Modelling (SEM), there are two types of modelling: measurement and structural 
modelling. These models need to be executed when testing the research hypotheses. In the case of the mea-
surement model, the Confirmatory Factor Analysis (CFA) is performed to validate or evaluate the measure-
ment model by inspecting their factor loadings, fitness indices, and construct correlation. According to Hair 
et al. (2010), the results from the structural model would be biased if the validation of the measurement 
model fails. Therefore, the measurement model needs to first be satisfied by modifying the model (e.g. delete 
poor loadings) in order to increase the measurement fitness (Bakar et al., 2016; Kline, 2016; Byrne, 2010). 
In this study, individual and pooled CFA is used to assess the measurement fitness. The purpose is to produce 
a robust result before testing the hypothesis.
The study has six exogenous constructs and one endogenous construct. All constructs have undergone the 
Exploratory Factor Analysis (EFA) procedure to assess their dimensionality. The model has one endogenous 
construct, namely actual use, and six exogenous constructs, namely behavioural intention, perceived use-
fulness, perceived ease of use, self-efficacy, instructional design, and technical support. All constructs are 
measured in the form of the first-order construct. These constructs were assessed by several items as follows:

1. Actual use: AU1, AU2, AU3, AU4, AU5, AU6, AU7, AU8, AU9, and AU10.
2. Behavioural intention: BI1, BI2, BI3, BI4, BI5, BI6, BI7, and BI8. 
3. Perceived usefulness: PU1, PU2, PU3, PU4, PU5, PU6, PU7, and PU8. 
4. Perceived ease: PEU1, PEU2, PEU3, PEU4, PEU5, PEU6, PEU7, PEU8, PEU9, and PEU10. 
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5. Self-efficacy: SE1, SE2, SE3, SE4, and SE5. 
6. Instructional design: ID1, ID2, ID3, ID4, ID5, and ID6. 
7. Technical support: TS1, TS2, TS3, TS4, TS5, TS6, and TS7. 

Confirmation Factor Analysis (CFA):
The global fitness index is used to assess the measurement model in order to ensure that the empirical data 
can be tailored with the proposed measurement model. The fitness indices achieved the required level as 
suggested by previous researchers. However, three out of 54 items (e.g. AU4, AU8, and SE5) showed a low 
factor loading (< 0.60) implying that these items are not meant to assess the actual use and self-efficacy con-
struct. Hence, these items were deleted. The finalised pooled CFA is presented in Figure 3. 

Figure 3. Pooled CFA.
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The pooled CFA is known as the best approach to validate the measurement model because it can take 
various forms of measurement errors and construct correlations (Hair et al., 2010). This implies that a large 
number of constructs can be handled in the same treatment. Moreover, it can avoid the identification prob-
lem due to the lack of item per construct (Awang, 2015). As a result, the use of pooled CFA is a method 
of choice for those interest to the structural equation modelling. This method can assess the construct cor-
relations by applying the double-headed arrow between the constructs involved. At the first step, the fitness 
index of this model needs to be considered and followed by the factor loading, reliability, and validity.

Table 6. The fitness indices results (full model).

Name of category Name of index Index value Decision

Absolute fit RMSEA 0.015 Achieved the required level

Incremental fit 

CFI 0.992 Achieved the required level

IFI 0.992 Achieved the required level

NFI 0.907 Achieved the required level

RFI 0.902 Achieved the required level

Parsimonious fit Chisq/df 1.091 Achieved the required level

The fitness indices’ results for pooled CFA are shown in Table 6. The absolute fit (RMSEA) is achieved as it 
is lower than the threshold value (< 0.08). Meanwhile, the incremental fit was assessed by CFI, IFI, NFI, and 
RFI, and all of their indices are achieved as their index values are above 0.90. Moreover, the Parsimonious fit 
was represented by the assessment of Chisq/df which shows that its index value is at an excellent level because 
it is below the threshold of 3.0. Therefore, the model was achieved and satisfied in terms of the construct 
validity. To assess the construct reliability and convergent validity, the composite reliability and AVE are 
reported in Table 7. This table shows the CR and AVE for all constructs.

Table 7. Criteria for convergent validity (all constructs).

Constructs Items CR AVE

Actual Use (AU) 8 0.919 0.586

Behavioural Intention (BI) 8 0.923 0.600

Perceived Usefulness (PU) 8 0.907 0.550

Perceived Ease of Use (PEU) 10 0.943 0.625

Self Efficacy (SE) 4 0.866 0.618

Instructional Design (ID) 6 0.904 0.612

Technical Support (TS) 7 0.904 0.574

It can be seen that the recommended value for CR which is above 0.60 and AVE which is above than 0.5 
have been met. Therefore, the construct reliability and convergent validity for this model are achieved. 
Lastly, the discriminant validity is performed. Discriminant validity is the extent to which the measure is 
indeed novel and not simply a reflection of other constructs (Hair et al., 2010). This means that all the 
constructs involved in the empirical study should differ from each other to capture the information inde-
pendently. The discriminant validity is considered satisfied when the constructs’ correlations are less than 
0.85 (Kashif et al., 2016). The summary of the discriminant validity indices is presented in Table 8.
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Table 8. Discriminant validity.

BI TS SE ID PU PEOU AU

BI 0.775

TS 0.537 0.758

SE 0.551 0.556 0.786

ID 0.613 0.615 0.624 0.783

PU 0.533 0.560 0.570 0.605 0.742

PEOU 0.519 0.601 0.518 0.559 0.577 0.791

AU 0.578 0.566 0.604 0.640 0.574 0.557 0.766

The diagonal values in Table 8 are the square root of the AVE for each respective construct, while the other 
values are the correlations between constructs. The expected discriminant validity is achieved when the 
bold value is higher than the values of their constructs’ correlations (Awang, 2015). In other words, dis-
criminant validity is achieved if the value (in bold) is higher than any other value in its column and row. It 
should be noted that the model is not claimed satisfied if discriminant validity is failed. This is because the 
construct proposed in the research model should differ from each other which could capture information 
independently. In this case, discriminant validity is achieved as all values in bold for each construct are above 
than the values of its correlations with other constructs.

Structural Equation Modelling (SEM)
An SEM procedure contains two types of outputs, namely unstandardised and standardised regression 
weights. The unstandardised regression weight could be considered as the true value yielded from SEM 
result. Meanwhile, standardised regression weight is the standardised value that can produce the value range 
from 0 to 1. It consists of a standardised beta coefficient between constructs, the factor loading of items, and 
R2 for both items and equation. Therefore, most researchers use the standardised regression weight when 
they want to find out the factor loading, R2, and the standardised beta coefficient between constructs. This 
can help the researcher to identify the strength of the path relationships. However, the unstandardised re-
gression weight (beta estimates) is essential in statistics to compute the critical ratio for hypothesis testing. 
The standardised estimate model was first run and presented in Figure 4. 
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Figure 4. The standardised estimate model.
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The results of the proportion of variance or square multiple correlations is shown in Table 9. As mentioned 
earlier, the endogenous construct of this study is actual use. The other constructs involved in the current 
study are recognised as an exogenous construct. The R2 appeared in this study is 0.36 which indicates that 
36.0 % of actual use is explained by the behavioural intention construct. Among exogenous constructs, 
perceived usefulness is considered as the main contributor in predicting the actual use which was 50.3%. 

The amount of variance explained in perceived ease is much lower than the perceived usefulness which was 
about 44.3%. This variance could be due to the effects contributed by three predictors of self-efficacy, in-
structional design, and technical support. The contribution of perceived usefulness is higher than perceived 
ease in this model. Nevertheless, both perceived usefulness and perceived ease contribute 39.8% of the ex-
plained variance to behavioural intentions. Table 9 provides all the information related to the results of the 
square multiple correlation (R2).

Table 9. Square multiple correlation (R2).

Constructs Estimate

Perceived Ease 0.443

Perceived Usefulness 0.503

Behavioural Intention 0.398

Actual Use 0.361

Structural Model (Unstandardised Estimate):
The unstandardised estimate model is essential to unstandardised the regression weight (beta estimates) and 
to compute the critical ratio for hypothesis testing. The unstandardised estimate model is shown in Figure 5. 
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Figure 5. Unstandardised estimate model.
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Table 10 shows the regression weigh for between constructs in the model.

Table 10. Regression weights.

Path Estimate S.E. C.R. P Result

Self Efficacy   →  Perceived Ease 0.167 0.059 2.835 0.005 Significant

Instructional Design  →  Perceived Ease 0.199 0.056 3.548 *** Significant

Technical Support   →  Perceived Ease 0.376 0.065 5.807 *** Significant

Self Efficacy   →  Perceived Usefulness 0.208 0.060 3.437 *** Significant

Instructional Design  →  Perceived Usefulness 0.232 0.058 4.025 *** Significant

Technical Support   →  Perceived Usefulness 0.160 0.066 2.435 0.015 Significant

Perceived Ease   →  Perceived Usefulness 0.226 0.059 3.830 *** Significant

Perceived Usefulness  →  Behavioural Intention 0.371 0.058 6.413 *** Significant

Perceived Ease   →  Behavioural Intention 0.316 0.057 5.587 *** Significant

Behavioural Intention  →  Actual Use 0.630 0.060 10.489 *** Significant

Results of Hypothesis Testing

Table 11. Results of hypothesis testing.

Hypothesis Results

H1: Self Efficacy has a significant impact on Perceived Ease Supported

H2: Instructional Design has a significant impact on Perceived Ease Supported

H3: Technical Support has a significant impact on Perceived Ease Supported

H4: Self Efficacy has a significant impact on Perceived Usefulness Supported

H5: Instructional Design has a significant impact on Perceived Usefulness Supported

H6: Technical Support has a significant impact on Perceived Usefulness Supported

H7: Perceived Ease has a significant impact on Perceived Usefulness Supported

H8: Perceived Usefulness has a significant impact on Behavioural Intention Supported

H9: Perceived Ease has a significant impact on Behavioural Intention Supported

H10: Behavioural Intention has a significant impact on Actual Use Supported

DISCUSSIONS AND CONCLUSION 
This study aimed to develop a model based on TAM to examine the factors, namely technical support, per-
ceived self-efficacy, and instructional design that influence the students’ usage of LMS in Saudi universities. 
Data was collected from a sample of 400 students from three Saudi universities. The developed research 
model was tested and analysed using structural equation modelling. The results of the study generally sup-
port the developed model and confirmed the influence of technical support (TS), perceived self-efficacy, and 
instructional design on the students’ use of LMS in Saudi universities.
Starting with the perceived self-efficacy, the students’ perceived self-efficacy was found to be a significant 
factor in determining the usage of technology (as shown in Figure 6) which is consistent with the findings 
of previous studies (Panda & Mishra, 2007; Holden & Rada, 2011; Fathema et al., 2015). Furthermore, 
the results revealed that perceived self-efficacy had a significant positive effect on both perceived ease of 
use (PEU) and perceived usefulness (PU) (SE→PEU: β = .167, p<0.05); SE→PU: β = .208, p<0.05). The 
finding of this study is consistent with most prior studies (Ong, et al., 2004; Ong &Lai, 2006; Yuen & 
Ma, 2008; Park, 2009; Fathema et al., 2015). In practice, the findings indicate that students with a higher 
self-efficacy find LMS easy to use and useful when it is compared with students with lower self-efficacy. In 
other words, students who are confident in their skills when dealing with LMS, such as knowing the LMS 
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functions, operating the LMS features, dealing with the learning contents, etc., find LMS easy to use and 
useful technology and experience less complexity with using it. Consequently, confident students use LMS 
more than those who are less confident. This can be justified by the theory of Bandura (1986) who stated 
that higher self-efficacy leads to a more active process of learning. Students who have more self-efficacy on 
using LMS find it easier and they will be more likely to use it.
However, the findings of this study are also inconsistent with some previous studies which proved that per-
ceived self-efficacy (PSE) had no influence on perceived usefulness (PU) (Motaghian et al., 2013; Cigdem & 
AuzTurk, 2016). The interpretation of their findings could mean that students nowadays enter universities 
with more experience and knowledge of technologies compared to their predecessors. This is a result of the 
rapid spread of computers and the internet in the educational settings. As a result, students’ self-efficacy is 
already improving day by day. This could be a reason for asserting that perceived self-efficacy does not seem 
to influence the perceived usefulness. In other words, perceived high self-efficacy might not necessarily make 
the technology useful. Al-Haderi (2013) also found out that perceived self-efficacy had an insignificant effect 
on perceived usefulness of information technology. He provided an explanation that an information system 
is composed of sub-systems working together which may not be synchronised or integrated effectively. Once 
that happens, managers and employees perceive the system as not being useful. Future studies should be 
carried out to examine this precise relationship between these two constructs.
The findings also revealed that technical support was a significant factor that determines the usage of LMS 
(Figure 6). Technical support has a direct positive effect on both perceived ease of use and perceived use-
fulness (TS→PEU: β = .376, p<0.05; TS→PU: β = .160, p<0.05). The results of this study are consistent 
with most prior studies (Ngai et al., 2007; Sa´nchez & Hueros, 2010; Sa´nchez et al., 2013). In practice, 
the findings indicate that students who have a technical assist, understand the provided assistance that can 
be through the web, email etc., are keener and more motivated toward learning, and more receptive toward 
the use of LMS. In other words, the better the technical support and assistance provided to learners to help 
them solve problems, the easier and useful LMS usage that students find. 
However, the result of this study is also inconsistent with Baleghi-Zadeh et al. (2017) study which revealed 
that technical support had a significant effect on perceived ease of use, but not on perceived usefulness. Their 
findings could mean that when technical support is provided, it would make technology easier to use, but 
not useful.
As far as the instructional design factor is concerned, the findings revealed that instructional design determines 
the usage of LMS (Figure 6). It has significant effects on both perceived ease of use and perceived usefulness 
(ID→PEU: β = .199, p<0.05; ID→PU: β = .232, p<0.05). This result is consistent with previous studies (Mc-
Given, 1994; Liu et al., 2010; Al-Ammary et al., 2014). The findings indicate that having a clear and simple 
instructional design of LMS leads to increasing the students’ perceived usefulness and ease of use it. In other 
words, if the instructional design of LMS is clear and simple with user-friendly features, then the student per-
ceives LMS as easy and useful to use, which then influences their behavioural intention in using it. 
However, the findings of this study is inconsistent with some previous studies such as the study of Hong 
(2002) and Ros et al. (2015), who found that instruction design has a significant influence on only perceived 
ease of use but not on perceived usefulness. The interpretation of their findings may indicate that if the 
instructional design is provided such as it is clear, simple, and has a user-friendly interface, then that would 
make the use of LMS easy but this does not guarantee that it will make it useful. 
Previous studies have shown the importance of instructional design in determining the acceptance and usage 
of different systems. Hussein et al. (2007) examined the influence of instructional design along with other 
external factors in students’ usage of e-learning in the Indonesian Open University. The findings of their 
study revealed that instructional design has a significant effect on both perceived ease of use “PEOU” and 
on perceived usefulness “PU”, which influences the students’ use of e-learning. Al-hawari and Mouakket 
(2010) examined the effect of instructional design features on the students’ e-retention and satisfaction level 
of e-learning. Their results suggested that instructional design must be considered for increasing students’ 
e-retention and satisfaction toward e-learning. 
The instructional design in this study is also found to be a significant factor that determines the acceptance 
and usage of LMS. It has a significant effect on both perceived ease of use and perceived usefulness, which 
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in turn has an increasing influence on the students’ behavioural intention toward the usage of LMS. Thus, 
a well instructional design in LMS attracts students and further motivates them towards its acceptance and 
usage. It will make them perceive LMS as easy to use and useful, which results in building a positive impres-
sion toward the use of LMS. This positive behaviour leads to the use of LMS. Several studies showed the 
higher power of instructional design compared to other factors in determining the acceptance and usage rate 
of technology. Hussein et al. (2007) found that instructional design had more influence than the instructor’s 
characteristics and convenience in explaining and determining the use of e-learning. Grandon et al. (2005) 
found convenience to be a weak factor in explaining the users’ acceptance of online learning. The results of 
this study also confirm this fact. Instructional design, as an external factor in the model, had a higher sig-
nificant influence on perceived usefulness (β = 0.232) when compared with other external involved factors, 
namely technical support and self-efficacy. This shows the importance of considering instructional design for 
determining the acceptance and usage of LMS.
The findings of this study confirm the significant relationships that exist between the TAM constructs: PU, 
PEU, BI, and AU in the context of LMS and students’ usage (Figure 6). It was also revealed that PU of 
LMS was significantly determined by PEU of LMS. Furthermore, these constructs have a significant effect 
on students’ behavioural intention (BI), which has a significant effect on the students’ usage (AU) of LMS. 
These findings are in line with most previous studies (Mun & Hwang, 2003; Saade & Bahli, 2005; Lee et al., 
2009; Al-ammary, 2014; Fathema et al., 2015; Alkış et al., 2017). These outcomes are in line with the claim 
of Davis (1989). In the LMS usage context, the claims of Davis (1989) can be illustrated as: students first 
evaluate how easy or difficult it is to work with LMS, then they look how useful using LMS is for them. If 
they find LMS as “easy to use” and “useful” technology, then they will have a positive intention toward using 
it. Finally, this positive intention leads to their actual use of LMS. The study’s findings illuminate the under-
lying relationships between the proposed external constructs and the existing TAM’s constructs. Therefore, 
all of the original TAM constructs significantly explained students’ use of LMS. Furthermore, the external 
constructs: technical support, perceived self-efficacy, and instructional design directly or indirectly influence 
students’ behavioural intention and their actual use of LMS.

Implication
The study revealed that technical support is a significant salient factor which shapes students’ usage of LMS 
in Saudi universities. Therefore, policy makers and universities should focus on technical support for im-
proving the usage of LMS. Several recent studies were conducted in Saudi Arabia such as a study conducted 
by Al-Shehri (2010), AlMegren & Yassin (2013), and Alqahtani (2017), which found out that universities 
might lack in providing the technical support for supporting technologies and e-learning. Therefore, pro-
viding the required technical support in universities is essential and will support students toward the usage 
of LMS. Moreover, there is a need for identifying other barriers such as poor networks, lack of technical 
support, and addressing them in order to ensure and increase the usage of LMS among students. Universities 
should dedicate more resources, time, and strong technical support for students to motivate them toward 
using LMS. A failure to provide the required technical support to the students for using LMS may lead to 
the decrease or prevention of its usage.
This study has revealed that perceived self-efficacy is a vital factor that determines the usage of LMS among 
students in Saudi universities. This indicates that improving students’ self-efficacy on LMS usage is an im-
portant issue to focus on. Thus, university authorities are advised to focus on providing students with train-
ing, regular support, online help, and communication for LMS use. An extensive and consistent training 
programme would provide students with the opportunity to become skillful in using LMS. These training 
programmes would assist beginner students to be more comfortable and familiar with using at least the basic 
features of LMS. These programmes will also help students who have a basic understanding of the usage of 
LMS features to be confident in dealing with the advanced LMS capabilities. 
When a new LMS is implemented, it is essential to inform students about its features and usage. This will 
enable the students to have a deep understanding of LMS features and feel more confident with using it. 
This can be achieved by providing training programmes and workshops. According to Fathema and Sutton 
(2013), the users reported that they would like universities to offer them an extensive training programme 
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and workshops on the features of LMS, benefits, and its usage to assist in increasing the use of LMS among 
them. In a recent survey, 57% of faculty members indicated that they will be more active and effective in 
using LMS in their courses if they were better skilled (Dahlstrom et al., 2014). Therefore, to increase the 
students’ self-efficacy and ensure the increased usage of LMS, Saudi universities should provide periodic 
training sessions and online help on LMS usage. These will help students to have more experience, improve 
their skills, and be more competent with using LMS, which in turn will increase their usage of LMS. 
This study showed that instructional design of LMS was a strong significant factor that determines the usage 
of LMS among students in Saudi universities. Therefore, LMS university policy makers and designers should 
focus and pay more attention to improving the LMS instructional design to make it much easier and usable 
for students. The user-friendly interface, features, contents, and easiness to use need to be periodically moni-
tored and developed based on students’ needs. To develop a better instructional design of LMS, a continuous 
process of the instructional design improvement should be evolved, which requires collecting a feedback 
from LMS users about the design of LMS, problems that they may face, recommendation and suggestion 
for improvements, and based on that, set a plan and commit a quick action for improvement accordingly. 
Universities should update and improve LMS instructional design regularly so that it can assist and support 
students more efficiently toward the usage of LMS. 
As the instructional design of LMS has a strong influence on LMS usage and it influences both perceived 
ease of use and perceived usefulness, which was confirmed by this study, it is important to ensure that stu-
dents will actually use it. To achieve this goal, more attention should be given to design user-friendly inter-
faces, well-depicted icons and buttons, high-quality interface style, and easy navigation flow. Designers and 
developers of LMS can invest efforts in offering different customised interfaces for different students’ needs 
to accommodate their different background needs and knowledge. Moreover, universities should arrange 
training programmes for introducing the LMS instructional design features to make it easier and increase 
students’ knowledge about how to use it more effectively. If all of these steps are taken and the instructional 
design of LMS becomes clear and simple, students will then perceive LMS as easy to use and useful, which 
will in turn their behavioural intention and lead to the increased usage of LMS.

Contribution
Theoretical Contribution 

The underlying purpose of this research was to develop a model based on TAM for LMS utilisation in the 
sector of higher education in Saudi Arabia. To achieve this, the current study has developed a model based 
on TAM and confirmed the influence of three external factors on students’ usage and utilisation of LMS. 
Technical support, perceived self-efficacy, and instructional design, in addition to original TAM constructs: 
perceived ease of use, perceived usefulness, and behavioural intention are shown to be significant determi-
nants of LMS usage among students in Saudi universities. This research substantially contributes to the 
literature, specifically to TAM literature by providing a developed model and confirming the influence of 
its external factors on the utilisation of LMS. The findings of this study confirmed the explanatory power of 
extended TAM and original TAM constructs in determining LMS usage.

Limitation 
Similar to any research project, this study has its own limitations. The factors that influence the usage of 
LMS have been investigated. Heterogeneous Purposive Sampling is used in this study to collect data from 
students in three Saudi government Universities who use different LMS platforms: Moodle, Desire2Learn, 
and Blackboard. Therefore, the results of this study might be restricted to that particular settings. The repli-
cation of this study with different sample groups (such as focusing on academics or administrators) and other 
settings (such as different applications) could also help in understanding the implication of the extended 
TAM. The future researchers may consider examining the influence of the three external factors: technical 
support, perceived self-efficacy, and instructional design on the usage of different applications and different 
sampling groups.
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Moreover, this study conducted a quantitative research. However, undertaking a qualitative study could 
reveal further details and deep personal opinions to explain the relationships between all constructs in the 
proposed developed model.
Furthermore, the participants of this study were students from three Saudi universities. However, students 
in private Saudi universities may differ from those who are in Government universities in terms of lifestyle, 
educational experience, and background etc. Therefore, more studies are expected to focus on those who are 
enrolled in private universities.
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APPENDIX 
The Questionnaire
Please tick (√ ) at your best choice to each item below:

Technical Support (TS) (while using LMS)

1  A help desk always available

2 A hotline always available

3 Enquiries through the website can be done 

4 Enquiries by e-mail can be done 

5 A person or group are available for assisting me with solving the problem 

6 A clear educational instruction in software is available to help me 

7 A clear educational instruction in hardcopy is available to help me

Perceived Self-Efficacy (PSE) (while using LMS)

1 I can freely navigate the course contents 

2 I can use LMS without getting detailed instruction on its use

3 I can overcome the obstacles that appear 

4 I can use it if system manuals are not available

5 I have the necessary skills for using LMS 

Instructional Design (ID) (while using LMS)

1 The information I need is easy to find 

2 The learning objectives are clearly stated in each lesson 

3 The content of the course is clear and simple 

4 The content of course meets all my needs in the learning

5 I’m satisfied with the course quality 

6 Generally, I’m satisfied with the design of course content 

Perceived Usefulness (PU) (while using LMS)

1 It would improve the performance of my learning

2 It would increase my productivity in learning

3 It would enhance my effectiveness in learning

4 It would make the learning process easier

5 It would improve the quality of my learning

6 It would enable me to control my learning 

7 It would support the critical aspect of my learning

8 Over all, I would find it useful in my learning
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Perceived Ease of Use (PEU) (while using LMS)

1 I find using it easy for me

2 I feel that my interaction with it would be understandable and clear 

3 I feel that it would be easy to become skilful with using it

4 I would find it to be flexible to interact with

5 Learning how to operate it would be easy for me

6 It would be easy for me to let it do what I want it to do

7 It would be easy for me to remember how to perform tasks

8 I do not find it cumbersome to use

9 It would not make the learning often frustrating 

10 It would not require a lot of mental effort 

Behavioral Intention to Use LMS (BU) (assuming that I have access to LMS)

1 I intend to use LMS for assisting my learning activities

2 I intend to use LMS as often as possible

3 I will use LMS in the future

4 I intend to increase my use of LMS in the future

5 I will use frequently LMS in future 

6 I intend to use LMS more than any alternative applications 

7 I intend to use LMS because of flexible time

8 I intend to use LMS because of the current trend in the 21st century education

Actual Use of LMS (AU)

1 The frequency that I use LMS for my learning

2 I use it for following the advertisement of my lecturer regarding my courses

3 I use it for viewing all different uploaded files such as MS, PDF and Videos

4 I use discussion forums for asking questions and sharing knowledge 

5 I use it for submitting my assignments 

6 I use it for doing online quizzes

7 I use it for checking my results

8 I use it for checking the comments received by my lecturer

9 I use it for communicating with my peers

10 I use it for communicating with my lecturers 


