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ABSTRACT

Mobile learning (m-learning) is one of the most technological
environments used in higher education distance learning
programmes. M-learning provides students with widespread
access to classroom resources via mobile devices’ networks
and the possibility to learn regardless of their time and place.
Many studies have shown the importance of the relationship
between electronic systems and communities’ traditions,
because their increasing levels of acceptance depend on many
moderators that directly affect the acceptance of M-learning
communities. This study aims to verify the influence of
demographic moderators in the UTAUT model to increase the
level of learning perspectives acceptance via mobile in
specific higher education communities and institutions. In the
present study, the specific community is Saudi Arabia (KSA).
The gender separation found in all stages of the Saudi
education system is based on religious policies rooted in an
Islamic  perspective. Using m-learning  smartphone
applications could be helpful, yet also affected by traditional
factors, in supporting women’s efforts in higher education
institutions in conservative countries such as KSA. The
experiences that we uncover in KSA could be applied in other
communities. The method used in the study is a quantitative
approach based on a questionnaire completed by roughly 400
university students who are studying, at least in part, via their
colleges’ and universities’ m-learning systems. The main
objective of the study is to lead to a gradual increase in the
number of remote learning students in many Saudi
universities over the next five years according to Saudi vision
2030. With the conservative policies pursued in KSA in mind,
women face a significant challenge in completing various
education paths; thus, providing m-learning through electronic
channels, such as mobile applications, could assist them
significantly as they face these challenges.
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1. INTRODUCTION

Mobile learning (M-learning) represents one of the most
important distance learning environments in higher education
institutions. In the present decade, heavy investments have
been made into M-learning to develop the necessary
infrastructure and approaches to enable learning via
smartphones.  Furthermore, M-learning analyses and
application designs have been widely popularised.

As emphasised in many previous studies, there are numerous
advantages to using M-learning. It is easier to reach target
audiences, and it enables students to learn at flexible times
and in flexible places. However, there are still many obstacles
that dramatically affect the advancement of M-learning. One
significant obstacle is the inability of some communities to
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accept technology-based educational systems because of their
cultures and traditions. Levels of M-learning acceptance often
vary depending on the cultural milieu of a population. This
study aims to verify the effect of cultural moderators on M-
learning by using a UTAUT model. The purpose of this
analysis is to ultimately increase the level of acceptance of M-
learning in higher education institutions in Saudi Arabian
society. This acceptance is especially for women students by
gender for all levels of learning.

One of primary advantages of studying cultural moderators in
M-learning is that it may eventually help to support female
learning in KSA. The M-learning approach can be used in
areas that do not have access to higher education or in regions
that are seeking to maintain their culture, such as through the
separation of genders in education for religious reasons. M-
learning could provide appropriate, consistent learning
environments for communities with such cultural norms.

The target population in this study is university students in
KSA who are interested in studying using an M-learning
system. Students can take advantage of M-learning to explore
the direct benefits and advantages of M-learning in higher
education (e.g. obtaining a Bachelor degree, Master’s degree,
or Doctoral degree). Additionally, M-learning can be used to
keep up with the demands of academic learning in many of
Saudi universities. Given the conservative policies applied by
the Saudi Arabian government, women face significant
obstacles when pursuing an education. By providing the
option of M-learning, female Saudi Arabian students are given
a great opportunity to overcome challenges and access higher
learning.

2. LITERATURE REVIEW

Researchers have covered many important M-learning topics
in previous studies. It is important to consider these topics so
that any potential gaps in the present study may be identified.
The following literature review focuses on the basic definition
of M-learning, the importance of M-learning, the importance
of M-learning in higher education, and the importance of M-
learning in KSA. Previous studies that have applied
theoretical acceptance models, such as Technology
Acceptance Model (TAM), UTAUT, and the Learning
Management System (LMS), are considered here.

2.1.  Definitions of M-Learning

M-learning has become increasingly popular over the past
decade. It focuses on using various modern ways of learning
using smartphone technology [1]. M-learning can be defined
as learning using either mobile phone devices like
smartphones or other mobile devices like laptop computers
[2]. For the purposes of this study, ultra-computers are
excluded. Instead, this study focuses on devices that connect
to the Internet via 3G or 4G wireless networks. The wireless
network is a hallmark feature of smart devices, as it enables
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these devices to connect to the Internet and play multimedia
files [3]. Another characteristic feature of M-learning is the
ability to learn anywhere in the world and at any time of the
day wusing a smartphone. A variety of educational
opportunities can be offered by using smartphone technology,
and these technologies are continuing to develop ([4].[5]).
This flexibility encourages students to exchange educational
resources using their smart devices without facing age or
gender restrictions [1]. In summation, M-learning may be
defined as an educational system that uses mobile devices to
provide technology-based learning options to students.

2.2.  The M-Learning importance

There are several aspects should be covered in the importance
of M-Learning. These aspects are M-learning important in
general, the M-learning importance in higher education, and
M-learning importance for the academic institutes in KSA.

2.2.1. The Importance of M-Learning
Improvements in emerging smartphone technology have been
one of the most fundamental reasons behind the increasing
importance of M-learning in the present decade. These
improvements have reduced the cost of smartphones as
compared to PCs, which resulted in an increased number of
smartphones being sold worldwide [6]. M-learning offers
several enriching technology-based educational contexts, such
as virtual classrooms, educational YouTube channels, and
experimental methods that use blogs and flowchart to
exchange knowledge ([6],[7],[8].[9])-

2.2.2. Smartphones in KSA

According to the fourth quarter report of the Ministry of
Commerce concerning sales of electronic products in KSA in
2010, mobile phone sales accounted for about 22% of KSA's
spending on electronic products, with an expected growth rate
of about 7% per year and an average spend of $1.1 billion by
2015 [10]. The same study also reported a particular growth in
demand for PDAs and 3G and 4G smartphones. In addition, it
was estimated that in 2013 at least 71.3% of the Saudi
population had access to the Internet via mobile phone [11].
As result, smartphone use in Saudi society is the third-highest
level globally per head of population. There is an important
opportunity to benefit from this trend by supporting M-
learning approaches to provide educational programs
compatible with the aspirations of Saudi communities. Given
the capabilities of M-learning, much of the potential of smart
mobile devices remains untapped because of the relatively low
level of technology awareness and expertise, as well as of
users’ acceptance and use of M-Learning technology [10].
Another study indicates that 3G users have increased in
number to more than 38% of the mobile subscriber base [12].
These devices provide more cloud storage space, high-speed
data processing and longer battery life. Featuring a range of
graphical interfaces and supporting various file formats, these
devices can help to target learners easily and conveniently.

2.2.3. The Importance of M-Learning in Higher

Education

M-learning is based on modern technology like the Internet
and smartphones, which have been decreasing in price [13].
Many features of M-learning have had significant impacts on
learning in higher education. These features can be
summarised into three major points. First, there is the
possibility of quickly and easily exchanging knowledge
among mobile learners because learning through M-learning
applications does not require a special set of skills. Second,
electronic materials are much lighter than traditional books
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and manuals which let the student see and carry their
resources without any difficulties. Third, using an electronic
pen to write offers more flexibility than a keyboard and mouse
[14].

Previous studies indicate that other smartphone features also
support M-learning approaches, such as the ability to access
information online and to record and organise notes using
smartphone applications. Furthermore, students can send and
receive emails, photos, videos, SMS messages, and voice and
video calls using social media applications ([9],[15].[16]).

The widespread use of mobile devices on campus invites more
integrated educational methods related to M-learning, offering
much greater availability and flexibility for students [17]. The
use of PDAs, tablets, and smart phones in this context makes
higher education more attractive to potential students for
several reasons:

= These devices are cheaper than regular computers [15].

= These devices are useful and affordable [15].

= These devices have become more acceptable because
they are easy to use [16].

=  These devices can help to increase future M-learning
benefits through features designed and built with a view
to future technological development [18].

® These devices make M-learning a cooperative
environment through opportunities to access study
materials, including formative means assessment and
feedback between students, and between student and
teacher ([16],[19]).

In summary, the tablets and smart phones devices became
more convenient for higher education student because of to
provide many of fundamental requirements to deal with these
devices in the universities. This will be helpful to use these
facilities to improve the universities online learning
environment to assist the student in this stage.

2.2.4. The Importance of M-Learning in Higher
Education in KSA

Several researchers have suggested that technology has had a
positive impact on the learning process. Therefore, many
higher education institutions have invested in technology to
improve their learning tools, develop students’ skills, and
enable students to access information online.

Many researchers have used M-learning to measure specific
factors that influence e-learning acceptance among students
and teachers ([20],[21],[22],[23]) An acceptance level towards
technology in education varies from one community to
another within developed countries and represents an
important emerging issue. This variation confirms that the
specifications and characteristics of M-learning do differ from
one country to another ([15],[16]). Therefore, identifying
unique M-learning characteristics from country to country is
important for measuring the acceptance of M-learning within
target populations. Approaches to distance learning are also
different in universities that formerly participate in distance
education. In distance education, students can download
course materials through university webpages, and teachers
can communicate with students through SMS [24].
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Figure 1: The UTAUT Model (Venkatesh et al, 2003)

The importance of M-learning in KSA has increased in the
current decade due to rapid advances in wireless networks and
mobile phone technology. Smartphone users now make up
73% of the Saudi population, and two thirds of Internet
subscribers use 3G networks to access the Internet ([11],[12]).
Some universities are investing their funds to enhance and
expand the M-learning field. These measures have been taken
in response to the Saudi government’s vision (2030) of
introducing transformative investments that move beyond a
framework of oil and into a knowledge-based economy
([10],[25]). Participating universities include King Abdul Aziz
University, King Faisal University, Imam Muhammad bin
Saud Islamic University, and Saudi Electronic University. As
well, “Afaq project” has been adopted and implemented by
the Ministry of Education by creating infrastructure to meet
online education requirements in all universities. This
infrastructure includes the National Centre for E-Learning and
Distance Education (NCELDE), and LMS ([10],[26]). The
main objective behind creating this infrastructure is to
stimulate the growth of distance learning via mobile phones.
Overall, the project aims to meet the growing demands of
expected M-learning audiences and to provide useful M-
learning features like enhanced speed and flexibility [10].

2.3.  General studies on m-learning

acceptance

Studies in the M-learning field represent part of a trend toward
accepting technical frameworks in education and better
understanding their influence on M-learning factors, such as
studies that focus on TAM and UTAUT theoretical
frameworks. According to a study by [15], the TAM
framework focuses on determining the effects of external
variables that influence to increase the acceptance level in M-
learning approach, such as determine the educational systems
factors and their impact on users’ satisfaction, users’ attitudes
towards users’ behavioural intentions (Bl) [15]. The TAM
framework includes two main constructs: perceived usefulness
(PU) and perceived ease of use (PEOU). The PU and PEOU
are used to study levels of technological acceptance and to
determine the value added with the M-learning approach.
These aspects are also included in the UTAUT model, which
is another version of the TAM model. There are many other
theoretical frameworks, such as the innovation Of Diffusion
(DOI) model, the Theory of Reasoned Action (TRA) model,
the Motivation Model (MM), and the Social Cognitive Theory
(SCT) model. The UTAUT model includes four main
constructs: performance expectancy (PE), effort expectancy
(EE), facilitating conditions (FC), and social influence (SI)
(see figure 1). Also, the UTAUT model includes numerous
cultural moderators, including age, gender, experience, and
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Voluntariness of Use that is used to interpret the different
degrees of acceptance among electronic users’ systems
([16],[27]). It is necessary to identify M-learning trends from
previous studies to better study the technological,
psychological, and social characteristics of M-learning, as
these are elements to help build the constructs of UTAUT.

In [15] study, the researchers focused on verifying factors that
influence M-learning acceptance among students. Their model
included personal innovativeness (PInn), the social influence
of lecturers (LI), PE, and EE, which are the main constructs of
the UTAUT model in this study. The purpose of this study
was to examine the effects of social and psychological
variables on expected M-learning acceptance in a target
audience [15]. The results indicated that the constructs of the
model did influence the undergraduate students’ relationships
toward M-learning. Additionally, the study indicated that the
effort expectancy represents one of the largest sources of the
intention to use university-level students [15]. [22] focused on
the acceptance of M-learning. [22] developed the UTAUT
model, which includes self-efficacy, attainment value,
perceived enjoyment, and self-management. These constructs
are used to study the level of technical efficiency present in
distance learning. The UTAUT model of this study is
developed based on the current constructs. The results show
that there are deficiencies in the social influence of
participants, thereby revealing a limitation of the study.
Another study conducted by Ju’s study (2007) demonstrates
that PEOU is derived from the TAM model and has a positive
impact on M-learning (Ju et al., 2007). Thus, this study has
confirmed the importance of PU in IT support and M-learning.

Igbal and Qureshi (2012) developed an integrated framework
that combined TAM and UTAUT by adding PU and PEOU to
their proposed theoretical framework. The purpose of their
model was to measure levels of self-motivation using
technology-based educational systems among participants
towards M-learning field. The results indicated that PU had no
significant impact on users’ attitudes towards adopting an M-
learning approach (Igbal & Qureshi, 2012). It might be the
number of participants was little which is caused the
insignificant results between PU and Bl and few study
participants who owned smartphones. The study results also
illustrated the potential negative impacts of SI when adopting
M-learning. This can be attributed to the low impact of the Sl
construct on developing the technical aspects of M-learning
[29]. Relevant statistical relationships were identified between
M-learning adoption and all other constructs in the UTAUT
model in previous studies (e.g.[15],[22],[28],[29]). Therefore,
the inclusions of a variety of standards to support the
acceptance of  M-learning, such as motivational,
psychological, and social standards, were shown to lead to
significant improvements in the UTAUT model. It represents
the difference between traditional Learning and M-learning
services.

Some basic assumptions of the UTAUT framework are
problematised in [30]. In particular, the findings of this study
suggest that only performance expectancy and effort
expectancy have any significant effect on behavioural
intention to use M-learning technology. In contrast, self-
management, age and gender as mediating factors have no
substantial significance for M-learning adoption among
learners.

In a related study, [31] tested M-learning technology
acceptance among 390 students in Thai public and private
universities. While the authors utilized exactly the same
factors (performance expectancy, effort expectancy,
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facilitating conditions, and social factors) as in the classic
UTAUT framework, they embedded them in a slightly
modified explanatory framework. In particular, the researchers
omitted moderating factors, including age and gender, and
instead used Attitude Towards Behaviour (AT) and
Behavioural Intention (BI) as two basic variables produced by
the constellation of four factors and directly affecting the final
decision of users to adopt M-learning (2009, p. 3). The basic
hypothesis developed by [31] is that “attitude towards
behaviour (AT) has a significant positive relationship with
behaviour intention to use (BI)” ([31], p. 3). Here, the authors
have introduced a crucial intermediary link between students'
perceptions of M-learning and propensity to adopt.

Finally, [9] study is important in bridging a gap in the analysis
of gender and age as factors in M-learning technology
acceptance. In particular, it was demonstrated that age
differences moderate the impact of social influence and effort
expectancy on M-learning use intention [9]. That is, for older
mobile learners, high effort expectancy and social influence
may play a greater role in M-learning adoption. Additionally,
it was established that gender differences moderate the impact
of self-management on learning and of social influence on M-
learning acceptance. In particular, the study demonstrated that
social influence is “...a stronger predictor behavioural
intention for men than for women™ and “...self-management
of learning influenced behavioural intention more strongly for
women than for men” [9]. The authors hypothesized that the
lesser impact of social influence on women may possibly be
explained by “...women being more unfamiliar with relatively
advanced and complex M-learning technology, making them
less likely to be influenced by their close friends in the early
stages of M-learning development” [9]. Although this
hypothesis seems plausible, one must take the cultural and
national context of M-learning adoption into account, as the
study was conducted among Taiwanese students (330
respondents), who may differ from their Western peers.

A number of studies have addressed the factors influencing
students’ acceptance of M-learning. There are number of
studies that applied UTAUT to explore M-learning
acceptance, which indicate that student acceptance of the M-
learning approach is central in designing a successful M-
learning system. These factors must be more fully investigated
if we are to overcome all the challenges and difficulties of M-
learning acceptance.

Previous studies have sought to understand M-Learning
among students and the adoption of M-learning in general.
Having reviewed these studies, the proposed theoretical
framework of this study consists of the constructs of both
UTAUT and TAM. This framework will facilitate the study of
factors that influence students’ acceptance of M-learning in
higher education institutions in KSA. This study also focuses
on measuring levels of student interest towards M-learning
and activating various variables, like perceived playfulness
and attainment. This approach will help to measure the
psychological and social aspects of the target population in
this study.

2.4.  M-Learning Acceptance in KSA

Several attempts have been made to apply the UTAUT model
to the analysis of M-learning use intention among Saudi
Arabian students. In particular, [16] surveyed 80 students
from Saudi private universities to determine the relative
weights of various UTAUT factors in M-learning acceptance.
The study established a significant correlation between the
factors of the UTAUT model and M-learning adoption.
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However, the validity of these findings may be limited in a
number of ways. In particular, the study sample was not
sufficient to satisfy generalization criteria (only 80
respondents from 100 to whom questionnaires were
distributed took part in the research). Secondly, the research
sample was selected from the private Al-Faisal University,
which is not representative of Saudi higher education in
general. In fact, public universities account for more than 90%
of higher degree students in KSA and make the largest
contribution to online learning facilities and courses (e.g. King
Abdulaziz University, Al Imam Muhammad Ibn Saud Islamic
University).

Some Saudi Arabian universities have made progress in
providing the requirements necessary for the integration of
distance learning into the educational system and to improve
the educational environment. [32] conducted a study that
aimed to improve the quality of e-learning; it was carried out
at King Fahd University of Petroleum and Minerals
(KFUPM). The study was an initiative that tested the
acceptance of technology-based educational systems at the
university, such as the Tajsir initiative in e-learning to manage
e-learning. This initiative was largely accepted by the target
audience [32]. This study was also similar to other studies that
addressed the M-learning context in KSA, and it was
conducted in 2011 by [33]. It focused on identifying
participants’ perceptions about the efficiency of M-learning
and its impact on the teaching process and student learning.
The study also mentioned some restrictions regarding
smartphone devices, such as memory size, battery life,
improved Internet connectivity, user interfaces for differing
operating systems (OS), and network coverage for mobile
phone services in KSA [33]. Furthermore, the study
demonstrated the importance of certain factors that can help
researchers to evaluate the advantages and disadvantages of
the M-learning field for students. Among the disadvantages
are small screen sizes and the incompatibility between the OS
of smart devices and M-learning applications [33].

Similarly, [34] noted the need to take account of the technical
limitations of M-learning when building such systems and/or
models. In particular, they argued that the smaller screen sizes
of mobile devices require content optimization and
connectivity risk prevention based on a system that updates
the content of disconnected devices [34]. Other possible
limitations of M-learning addressed by these researchers
include distraction among mobile learners, fragmented
experiences, additional costs and security risks [34]. [32] also
considered in detail the present limitations of e-learning
implementation in KSA, on the basis that many students in
KSA “...do not have reliable and cheap Internet access from
home, and because campus IT security makes it difficult for
students off campus to access the servers on campus” (2013,
p. 79). Another recurring problem is that the educational
management of KSA universities frequently hesitate to
introduce full M-learning and e-learning courses owing to
administrative, social and security concerns.

Utilising feedback from M-learning users has been an
important tool in developing M-learning in KSA, as
demonstrated by [34] in their research. The feedback of M-
learning users system was adopted to provide customers with
access to educational content via software and to
communicate with other educational applications, thus
enabling researchers to identify participants’ views about M-
learning systems in general [34]. However, The M-learning
applications that include a technical approach should be re-
evaluation, as they operate along the same line as current
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developments in web technology. This technical approach can
be developed or replaced, depending on the demands of the
target populations in the M-learning field instead using the
same framework of e-Learning web technology in the M-
learning applications.

[35] Attempted to develop an adaptive mobile learning
framework integrating a range of personalized learning
techniques to meet the differing learning needs of students.
The authors produced a design for a prototype tool, labelled
Adaptive Mobile Learning System (AMLS), which was tested
on 128 participating students. This adaptive mobile learning
framework as promoted by [35] is a promising development in
the field of M-learning, facilitating personalization of course
delivery, learning materials, interaction styles, techniques and
assignments, based on analysis of e-profiles of students that
typically involves machine learning algorithms and/or
questionnaires. Such personalization facilitates a transition
from instructor-centred  curricula to learner-centred
approaches as celebrated by [32] among others.

The AMLS system developed by [35] involves two agents: a
Filtering Agent and a Pedagogical Agent. The former program
filters and analyses learning styles and preferences by means
of questionnaires and long-term assessment of students' web
requests for image, audio and textual materials. Based on this
data, the Pedagogical Agent then assigns and distributes
various learning objects compatible with students' learning
trajectories [35]. The survey, administered among distance
learners at King Abdul-Aziz University, KSA, revealed a
number of advantages of AMLS over traditional learning
systems in terms of accessibility, usability and overall student
satisfaction. However, among the main limitations of this
study is the non-inclusion of any technology acceptance
framework such as UTAUT or TAM, making it difficult to
assess how the various parameters of the AMLS framework
affect students' perceptions of adaptive mobile learning.
Future research and development of mobile learning systems
will benefit from the integration of such technology
acceptance frameworks in assessing students' attitudes and
customizing systems to improve usability and overall UX. In a
follow-up study, [35] extended their initial framework to
include new agents and parameters integrating social and
adaptive agents. In particular, an effort was made to leverage
the vast flow of students' social network data to improve the
adaptivity of mobile-based courses. Social agents (SA) created
by [35] were able to tag materials and activities, make wiki
entries and share knowledge and learning experiences through
Facebook, substantially improving the collaborative
knowledge environment for mobile learning courses.

As mentioned previously, several studies have already sought
to assess the impact of technology and its acceptance within
diverse populations of Saudi Arabian society. There are
significant issues to consider, such as gender segregation
within education. Therefore, re-examining students’ levels of
acceptance of M-learning in educational institutions in KSA
from the perspective of gender could be beneficial and
positively affect Saudi Arabian society. Previous studies have
focused on increasing the confidence levels of the target
audience; this approach has significantly increased the
audiences’ acceptance levels. Therefore, additional research is
required to study factors that affect performance and level of
user intentions, such as the research conducted by [5]. This
study found that the positive perceptions of students towards
M-learning led to increased rates of learning through mobile
devices. The study demonstrated that acceptance does depend
on previous M-learning experience and can be improved with
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additional stimulus. In this research, the sample size was
insufficient for an academic study, as there were only 39
participants [5]. Additionally, the majority of the students’
opinions about using M-learning technologies were neutral. In
future research, it would therefore be necessary to conduct re-
testing using same content but with an increased number of
participants.

2.5.  Framework of M-Learning in KSA
The proposed theoretical framework for this study is based on
previous studies. This study employs the UTAUT model to
measure participants’ acceptance of M-learning. It also seeks
to provide an integrated model to measure the acceptance
level of M-learning approach by reviewing various
frameworks ideas ([15],[33]). The UTAUT model used in this
study includes two main moderators. These are a fundamental
element for identifying the characteristics of a target
population, which is expected to be acceptable with M-
learning. These two moderators are gender and previous
experience, both of which open avenues for exploration and
enhanced understanding. These moderators will help to
identify relevant factors that affect the acceptance of
technology-based learning and individuals’ intentions to
regularly use those technologies. Therefore, it is important to
adjust the UTAUT framework in each specific context in the
M-learning acceptance model. The literature review led to
some modifications being made to the UTAUT model. It
focused on various constructs within the model, such as
perceived playfulness, PlInn, attainment value, quality of
service, self-management of learning (SL), and self-efficacy.
Based on the previous description, this study will focus on the
following terms which are:

=  Performance Expectancy—personal belief in whether an
information technology can contribute to educational and
professional performance and/or success

=  Effort Expectancy—attitude towards effort (knowledge
and time) required to master an information technology

= Lecturers' Influence—the extent to which a person
believes in the importance of others' attitudes towards
his/her usage of a given technology

= Personal Innovativeness—a measure of a person's
creativity and willingness to try out any new information
technology

=  Self-Management of Learning—a person's evaluation of
his/her own capacity for independent learning,
educational self-discipline, self-organization and critical
thinking

=  Behavioural Intention—one’s behavioural disposition
towards use of an information technology as affected by
the above factors

Based on the review of previous studies, this study focuses on
three constructs that have been adopted from the original
UTAUT model: EE, BI, and PE. Several additional
modifications have been made. The Sl construct has been
changed to LI in M-learning. Additionally, SL and PInn in the
field of education have been added because they are important
for understanding the context of M-learning. Specifically, the
PInn field refers to an individual’s desire to have creative
experiences using new information technology and to develop
their personal creative abilities. Also, SL refers to the
importance  of developing self-discipline and time
management, as these are required to independently deal with
educational requirements, such as duties and assignment.
Additionally, in this study, the model moderators are reduced
to gender and experience, while age and willingness to
participate were omitted from the study model. The age
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moderator was excluded because the model tests university
students who belong to a similar age group and have similar
ways of thinking. Willingness to participate was excluded
because in dealing with M-learning, it is important to identify
participants’ levels of acceptance because the participants
characteristics might be adopted in Saudi universities in the
future. The other two moderators will each be divided into
two main groups. Experience is divided into either “high,”
which represents more than three years of experience and
“low,” which represents three years of experience or less.
Finally, gender is divided into male and female groups in this
study.

3. METHODOLOGY

In this study, a questionnaire was used to gather data from the
target population. Few UTAUT studies have been conducted
concerning M-learning in Saudi Arabian universities. This
means that it is especially important to determine how various
factors affect acceptance levels within M-learning in KSA.
Within this study, open-ended questions were included for
participants who wished to add new factors. Participants’
points of view were examined using a Likert Scale and
participants were asked about the importance of certain
factors. The main groups consisted of PE, EE, LI, PInn, SL,
and BI. Total of influential factors is 24 altogether. The survey
was sent electronically using a mailing list, so that a large
population could easily be reached. The length of the
hyperlink was reduced using software from Google to
facilitate the transmission of the questionnaire across multiple
social media platforms ([36],[37]). It was added some
processes to ensure understandable meaning that is needed for
target segment. The survey was revised and arbitrated by three
academics in the information System field. Each participant
responded to the survey by answering three conditional
questions. The first question concerned their previous
experience with e-learning and smartphone systems, the
second question asked whether they were an undergraduate or
graduate student, and the third question asked whether they
were a resident of KSA or just living in the country. The
participants were provided with the objective of the study and
the contact information of the research team so that they could
ask questions [38]. There were a total of 401 completed
responses. The sample size was calculated using two main
variables that had a confidence level of 95% and a margin of
acceptable error of 5%.

4. ANALYSIS

In this study, the results of statistical testing were analysed to
validate the model and its hypotheses. This included internal
reliability, factor analysis, composite reliability, average
variance extracted, exploratory factor analysis (EFA),
confirmatory factor analysis (CFA), and structural equation
modelling (SEM). Each of these is described in the section
that follows.

4.1. Results of the

Questions

The  demographic  questions  address  participants’
characteristics, such as participant’s ages, genders, and
educational levels. Other questions focus on the target
population and deal with the properties of M-learning. The
fourth question in the survey specifically focuses on previous
experience in the field of M-learning, whereby 51.1% of
participants had five or more years of M-learning experience.
The fifth question focuses on participants’ knowledge of M-
learning, which revealed that 65% of respondents had average
or above average levels of experience. The sixth question

Demographic
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refers to the number of uses by the mobile devices for learning
every day. The results indicate that 62.5% of participants used
M-learning once or more a day, thereby indicating that
university students are highly willing to accept and use M-
learning. The ninth question relates to participants’ preferred
types of OS. The results revealed that 37% of people use
Apple iOS and 42.6% use Android OS. The eleventh question
refers to the types of smart devices that are most preferred in
M-learning. The top three are smartphones, tablets, and iPads
at 29.7%, 12.7%, and 21.4%, respectively.

Table 1: Results of M-learning for the Measurement Model
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4.2.  Measurement Model Results

The table 1 indicates that the Factor extracted values in the
Constructs were recorded higher than 0.5 and the value of the
AVE was higher than 0.5. The AVE values were ranging
between 0.873 and .0.727 and the CR values ranged between
0.971 and 0.987. The highest value of Squared multiple
correlations was 0.842 while the smallest value was 0.457.
Thus, these indicators are pointing to the differentiation in the
used scales, and that should be enough in the M-Learning
model. Even though the wvalues in Squared multiple
correlations should be 0.5 or more, but the PLNN3 and SL1
recorded less than 0.5 which were 0.457 and 0.466
respectively. These two values have been accepted because
the CR and AVE values were higher than the proposed model
values and other factors in the same constructs can load the
shortage of these values. Moreover, the Factor loading values
were between 0.621 and 0.834. Also, all of them were
significant at p <0.001. No factors has been excluded in this
stage of analysis, because the accepted values and compatible
among the factors. The final result of this part indicates the
convergence between the values in the tests, which lead to the
reliability of the variables in the model constructs.

One measuring aspect that is used to measure the discriminant
validity between the factors is compared the square root of the
AVE values with each Constructs in the Model [39]. If the
square roots of AVE values are bigger than other constructs
values, which means each Constructs are closely linked other
Constructs [39]. As shown in Table 1, the squared root of
AVEs is larger than the correlation of each constructs. The
numbers with dark blue represents the square root of the
AVEs at level of 0.001. See the table 2

After that, the relationships between the constructs were
calculated by three main indicators which are t-value, p-value,
and Standardized regression coefficient. The Constructs result
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was shown proportionate and significant for all model
hypotheses from H1 to H5. The value of Standardized
regression coefficient were between 0.749 and 0.533 and the
p-value was significant in the level 0.001 and the R2 values
between 10.905 and .7.069 which is recommended more than
1.96 ranged. As shown in the table 1 all the modelling fit
indicators in the acceptable level as presented in the path
coefficient structure model

The result of previous statistical tests shows all the model
constructs (Performance expectancy, Effort expectancy,
Lecturers’ influence, Personal innovativeness, and Self-
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management of learning) have positive effects on behavioural
intention to use M-learning. As mentioned in the table 2.

Table 2: Correlation Matrix and Discriminant Validity of
the Measurement Model
[ L PInn SL BI Mean SD
4.142 0.915
4.630 0.613
4.126 0.923
4.182 0.839
4.093 0.873
4.139 0.981

Figure 2: the M-Learning Model with the Hypotheses
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4.3.  The Moderators Hypothesis test

In various of previous studies which were conducted on many
theoretical models such as UTAUT, TAM to determine and
adopt technology framework, behaviour moderators are
represent one of the fundamental aspects to dealing with the
technical acceptance and proliferation in general [27].
Therefore, it was founded many of these moderators which
have been tested in many previous researches which were
shown a good acceptance of this approach in a different study
samples. For Examples of these moderators, the gender and
experience which are influenced by cultural society. These
moderators are impact to accept new technologies and adopt
in different societies. Therefore, according to a study [15] the
technological acceptance depend on the moderators represent
an important approach to deal with the theoretical models
depending on the wunique characteristics of specific
communities. In this part of analysis, it was study the
acceptance level of M-learning in the higher education
students in Saudi universities across two moderators which
are the Gender and level of experience. Each of these
moderators has been divided into two groups. The gender
moderators as separated into male and female group. The
experience moderators has been separated into high level of
experience which is more than 3 years’ experience and the
low level of experience which is three years’ experience and
less. The number of these moderators groups were equal as
presented in the Table 3.

The goal to use these moderators is discovering the
differences between the participants groups in this study and
determines the level of acceptance in M-Learning in UTAUT
model. As well as, the Correlation Coefficients, Critical ratio,

and P-Value are calculated per each Constructs to determine
the significant relationships between variables in the
Constructs.

Table 3: The Number of Research Moderators by Group

Gr The sample distributed by
Moderator Name ity moderator groups
Level
N P
Gender Male 194 48.4%
Female 207 51.6%
Experience High 196 48.9%
P Low 205 51.1%

It has been calculate the differences in the results between
moderators group in the study sample. The males sample was
represented about 48.4%, while the females group represent
51.6% as shown in Table 4, and the coefficients study PE >
Bl - EE > Bl - LI & Bl - PInn > Bl - SL > Bl have
significant result in the male and female groups. This is
meaning the gender moderator in this study has significantly
interested to accept the M-learning in higher education
institutions in KSA. Moreover, the expertise moderator
represent one of important moderator because of the people
accepts to use and learning the technology that they are
familiar and close with it. Therefore, the experience aspect to
dealing with smart devices represents fundamental moderator
in this area. As shown in the table 4 and 15 all previous study
paths in the

Gender and level of experience are significant values for the
sample study.
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Table 4: Summary of Testing Results for the Path
Coefficients, t-values, and P-values of Moderator
Hypotheses

Male, N= 194,
Gender 48.4%

Estimatef-value| P _|Estimate |t-value | P
H1 [PE-> BI | .692 [6.853 f**| .357 |4.231 [***| Supported
H2 [EE->BI | .684 [7.233p**| .822 |7.718 [***| Supported
H3 [LI>BI | 551 [5.514 F**| 513 |5.708 [***| Supported
H4 [PInn > BI| 534 [6.361 f**| 635 |6.769 [***| Supported
H5 [SL->BI | .680 [5.740 f**| .645 |6.197 [***| Supported

of = 0,
emale, N= 207, Sl'MJTesting Result

High — more than Low — Less than
. four years, four years, N= 205,
EXperience | =196 48.9% 51.1%
Estimatef-value| P _|Estimate |t-value | P
H6 [PE > BI | .461 [5.106 f**| .608 |6.482 [***| Supported
H7 [EE->BI | .819 [7.680 **| .670 |7.205 [***| Supported
H8 [LI>BI | 451 |4.847 f**| 597 |6.260 [***| Supported
H9 [PInn> BIl| .668 |6.758 [**| .544 |6.224 [***| Supported
H10 |SL > Bl | .683 [6.260 f**| .608 |5.434 [***| Supported

Testing Result}

PE = Performance Expectancy, EE = Effort Expectancy,
LI = Lecturers’ Influence, Plnn = Personal Innovativeness,
SL = Self-management of learning, Bl = Behavioural Intention,
*p <0.1; **p < 0.05; ***p < 0.001

4.4. Testing the Nomological Validity of
M-learning acceptance requirement

Measurement Model

One of the most powerful means to check the validity of
Measurement Model is Nomological [40]. Therefore, the
validity of Nomological refers to the degree of correlation
values in the statistical tables with similar conceptually
procedure through the evaluation of the best method to ensure
the theoretical model validity [41]. As well as the
Nomological validity reflect the amount of predictions about
the influence factors in the original model [42]. In this study,
it was assessed the Nomological validity through construct the
SEM for the acceptance factors M-Learning in higher
education institutions in KSA by using the appropriate
Goodness-of-Fit indicators. The SEM approach is adopted
because the purpose of this study testing the convergence
power of, differentiation, and the Nomological validity in the
influence factors to accept M-Learning in this research.
Therefore, the validity of the standard of Model theoretical
will be helpful to measure the fundamental factors to accept a
M-learning model in higher education students in Saudi
Arabian Universities.

This study was designed to develop and test the Nomological
validity, which includes test relations between the constructs
and the factors influencing the acceptance of M-Learning in
higher education students in Saudi universities. The
hypotheses in this study distributed into two groups: the first
group of hypotheses is focus to test theoretical model and test
the acceptance of the associated constructs in the model.
These assumptions and hypotheses are numbered from H1 -
H5. The second group which focuses on Moderators
assumptions was divided into two main moderators which are
Gender and Experience. The sample is separated according to
the specific statistical considerations, which shown significant
relationship in each part of the study, which have been
addressed extensively earlier in this chapter.

Form influencing factors to accept the M-Learning in higher
education institutions in KSA, as shown in Figure 6 as
Nomological network to identify validity of Constructs that
reflect the basic requirements of the Model acceptance. These
aspects determine the relationships among the factors
influencing the acceptance of the theoretical approach. The
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Correlation analysis was conducted in the table 5 and the
results indicate that all the factors in the constructs have
significant relationships. These relationship produces the
analyses concluded that the current study gives a complete
visualization to identify the key factors for M-learning in
higher education institutions in KSA also has Nomological
validity.

Table 5: Summary of moderator hypothesis testing
result

The
JHypothesise

The Hypothesis

Group
Hypothesis
Code

Performance expectancy influences
behavioural intention to use M-learning more
positively for male than for female users of
mobile devices.

Effort expectancy influences behavioural
H2 intention to use M-learning more positively for
male than for female users of mobile devices.
Lecturers influence behavioural intention to
H3 use M-learning more positively for male than
for female users of mobile devices.

Personal innovativeness influences behavioural
H4 intention to use M-learning more positively for
male than for female users of mobile devices.
Self-management of learning influences
behavioural intention to use M-learning more
positively for male than for female users of
mobile devices.

Performance expectancy influences
behavioural intention to use M-learning more
positively for experienced users of mobile
devices than for less experienced users.

Effort expectancy influences behavioural
intention to use M-learning more positively for
experienced users of mobile devices than for
less experienced users.

Lecturers influence behavioural intention to
use M-learning for male more positively for
experienced users of mobile devices than for
less experienced users.

Personal innovativeness influences
behavioural intention to use M-learning more
positively for experienced users of mobile
devices than for less experienced users
Self-management of learning influences
behavioural intention to use M-learning more
positively for experienced users of mobile
devices than for less experienced users.

I
pay

Gender (Male — Female)

H5

H6

H7

H8

H9

Experience (High — Low)

H10

5. DISCUSSION

This study focused primarily on identifying cultural and social
factors that impact the acceptance of M-learning. The study
model involved measuring ten assumptions using the
moderators of gender and previous experience. Recognising
the importance of moderators is also helpful for determining
which factors influence M-learning in the target population
(Saudi Arabian university students). Determining the impact
of these moderators is helpful when seeking to identify the
needs of the target population and their characteristics to deal
with M-learning context. More detail on these aspects are
provided in the section that follows.

5.1. Moderator Variables

Moderator variables are crucial components of the UTAUT
framework that explain the impact of social, biological and/or
cultural factors on M-learning acceptance. A number of the
studies discussed earlier have demonstrated that gender, age
and experience of using mobile technologies mediate learners'
acceptance of M-learning. In particular, in [9] and [15] among
others identified the significant role of age, experience and
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gender moderators in mediating the impact of self-
management of learning and effort expectancy on M-learning
acceptance.

5.1.1. Experience

It has been established here that experience moderates
performance expectancy, effort expectancy, lecturers'
influence, personal innovativeness and self-management of
learning in students' adoption of M-learning technologies.
Specifically, it was found that performance expectancy and
lecturers' influence are stronger predictors of M-learning
adoption among students with three years or less of mobile
experience than for students with more than three years of
such experience. This finding is partially congruent with [15],
who found a similar pattern for lecturers' influence. However,
the present study found a higher t-value for performance
expectancy for the “three years or less” group than that
reported by [15] (t = 6.48 vs. t = 2.82, respectively). This
difference suggests that the significance of prior experience of
mobile devices for performance expectancy is higher in the
present study.

Additionally, the present findings indicate that effort
expectancy is a stronger predictor of M-learning adoption for
students with longer experience with mobile technologies
(7.680 vs. 7.205). This result, which is consistent with a
number of studies, including [27] & [30], seems counter-
intuitive and invites further research. Finally, it was found that
self-management of learning is a stronger predictor of M-
learning use for students with longer experience of mobile
technologies (6.260 vs. 5.434). This finding indicates that
experience with mobile technologies may develop capacities
of self-discipline and critical thinking that are crucial for
mobile learning.

5.1.2. Gender

The study identified gender as a significant moderator of M-
learning acceptance among Saudi learners. Specifically, it was
found that performance expectancy is a stronger predictor of
M-learning adoption for male than for female respondents
(6.853 vs. 4.231). At the same time, however, there is no
tangible variation in the significance of effort expectancy for
men and women. Similarly, it was found that the lecturers'
influence has a comparable impact on both gender groups
(5.514 vs. 5.708), which may imply that the role of social
influence in educational context is moderate for both men and
women. However, unlike [9], the present study employed a
narrow definition of social influence as lecturers' influence.
The inclusion of other sources of social influence, such as
friends, family and colleagues, might have yielded different
results.

As for the self-management of learning, the present study
confirmed that this factor is a stronger predictor of M-learning
usage for female than for male respondents. This finding is
consistent with the findings of [9]. It should be noted,
however, that the identification of a role for gender in
acceptance of M-learning requires an elaborated interpretative
framework that takes account of issues of gender socialization
and gender roles in KSA. In particular, inter-gender
differences may be explained by the differences in male and
female social and educational practices, perceptions and roles.
In particular, the effects of the gender moderator may be
explained by gender segregation in KSA n education and by
differential access to education services for males and
females.  Similarly, sociological and psychological
interpretation will be required to understand the impact of the
experience variable on M-learning adoption among students.
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5.2. Main finding

The present study advanced three research questions:

1. What factors affect M-learning acceptance among Saudi
students?

2. How do gender and experience of mobile learners
moderate acceptance of M-learning?

3. How can educators positively influence acceptance of M-
learning among Saudi students, given the role of various
factors in technology acceptance?

The research findings confirm that performance expectancy,
effort expectancy, lecturer's influence, self-management of
learning and personal innovativeness are all major factors
affecting learners' intention to use M-learning. All hypotheses
are listed in Table 5 were supported and validated. In contrast
to what was predicted, performance expectancy is seen to
influence behavioral intention to use M-learning more
positively for experienced users of mobile devices than for
less experienced ones. The research has also highlighted
thought-provoking variations in the predictive strength of M-
learning factors. Specifically, it was found that effort
expectancy is the weakest predictor of learners' intention to
use M-learning.

The study also shows that experience and gender are strong
moderators of M-learning acceptance in KSA. Specifically,
the key finding here is the stronger role for males in Saudi
society of performance expectancy in adoption of M-learning.
This finding may be explained by the greater openness of
career opportunities and professional growth for males than
for females in KSA.

Finally, based on these findings, a number of proposals can be
advanced as to how educators can improve M-learning
acceptance among learners:

=  Pay attention to UX (user experience) and ease of use of
M-learning courses and applications in order to limit the
negative impact of effort expectancy;

=  Tailor M-learning courses and functionality to students'
capacities for self-management of learning and personal
innovativeness;

=  Leverage the impact of lecturers' influence in attracting
students to M-learning courses;

= Identify gender-specific patterns of M-learning course
usage in order to customize course options;

=  Pay attention to user experience of mobile devices in M-
learning course development and implementation.

6. RECOMMENDATION

The study has many findings that can be turned into
recommendations. In particular, this study has produced two
main groups of suggestions. First, suggestions in the M-
learning field within universities and educational institutes,
and second, suggestions related to target audiences who are
interested in using M-learning.

As mentioned previously, educational institutions in KSA
seek to invest in technologies for teaching and learning. One
of these new technological tools is M-learning. The main
purpose of these technological investments is to provide
multiple choices in the educational process and to take
advantage of smart devices using the Internet in general and
M-learning in particular. In taking advantage of this trend, it is
possible to facilitate cooperation between the government and
commercial sectors to better promote the spread of M-learning
through various means. This may include offering online
courses that use features of M-learning and presenting
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applications that work in the M-learning field. Furthermore, it
is useful to take advantage of mobile technologies to better
design and implement educational applications. These
technologies can help universities’ students to acquire
knowledge through reliable and associated with informatics
that meet their needs. The results of this study may help to
provide students with educational opportunities, particularly
those who find it difficult to obtain a formal education (on
campus) and who are searching for opportunities to complete
higher levels of education. In some cases, those higher levels
of education are not otherwise available within learning
institutes in KSA. However, this higher education is necessary
to improve students’ abilities and to ultimately enhance their
communities. This study demonstrates that M-learning can
become an effective way of increasing the level of education
available in Saudi Arabian society. This increase in education
could represent a good investment in the country’s future.
KSA is also in a position to benefit from other countries’
experiences so that they may better develop an infrastructure
for online learning.

The target audiences for distance learning may have difficulty
learning in other contexts. In the case of female students, they
face limitations because of the cultural heritage of Saudi
Arabian society and the need to segregate the genders. Saudi
Arabian women’s education is influenced by gender
segregation for all levels of education. Within the female
system, academic disciplines are not especially diverse, and
there is an inadequate number of trained staff in many female
sectors of Saudi Arabian universities. Both sides dramatically
influence the level of sophistication in women society. M-
learning could be helpful to address these obstacles and the
gaps between the systems by integrated academic programs
that can be implemented through M-learning. Furthermore,
the results concerning cultural moderators indicate that male
and female populations are keenly interested in using M-
learning. They are open to both official learning channels
within university programs and websites and unofficial
learning channels for personal learning through blogs and
forums in various disciplines. It is therefore important for
valid, reliable educational materials to be provided to take full
advantage of the benefits of M-learning. Also, presenting trust
certificates for M-learning applications in one of the
applications’ screens could increase students’ levels of
confidence to use M-learning applications widespread.
Providing numerous academic and educational materials
would meet the target population’s growing desire to learn. It
would also provide students with efficient forms of online
learning in universities and other academic institutions.

7. CONCLUSION

This study focuses on identifying the factors that increase
students’ acceptance levels of M-learning in higher education
institutions in KSA. The study has sought to reduce the
existing gaps between a religiously conservative Saudi
Arabian culture and the requirements of public life. The
overall aim is to enable both genders to complete whatever
levels of education they desire in whichever disciplines they
choose.

This study has indicated that M-learning is influenced by
many cultural factors. For example, M-learning is impacted by
women’s desire to learn through multiple channels, to be
appropriate with her nature, and the societal requirement of
gender segregation that is enforced by governmental policy.

This study seeks to identify the link between the acceptance of
technology-based educational systems and the Islamic culture
of Saudi Arabian communities. The results show that there is
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a positive relationship between the two cultural moderators
used in this study’s theoretical framework. This has led the
study population to accept M-learning in higher education
institutions in KSA. These findings support the continued
creation of M-learning applications, as they are well aligned
with the existing culture and have the potential to address
existing educational needs.

This study has several limitations that can be addressed by
future studies. For example, it would be possible to test and
validate the theoretical framework of this study using
additional multicultural Arabic societies, which would help to
validate this study model on a larger scale. Furthermore, it is
important to test the cultural moderators that were used in this
study. Greater expansion may help to identify the target
populations’ characteristics and to facilitate the spread of the
M-learning approach in a short timeframe. Future studies that
focus on the acceptance of M-learning represent a bold trend
that has already been adopted by various educational
institutions, both locally and globally. This study has
significantly enabled the spread of the M-learning approach in
the present and even into the future as it provides an
appropriate means of facilitating M-learning.
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9. APPENDIX

Appendix A: Frequencies of Demographic
questions (N=401)

Category of Participants No. %
Q1. Gender
Male 194 48.4
Female 207 51.6
Q2. Age Group
18 Years or Less 8 2.0
19-20 77 19.2
21-22 58 14.5
23-24 35 8.7
25-26 27 6.7
27 Years or Upper 196 48.9
Q3. Level of education
Undergraduate 65 16.2
Graduate 251 62.6
Postgraduate 85 21.2
Q4. Experience of Smart mobile phone
Less than 1 year 11 2.7
1-2 Years 37 9.2
3-4 Years 148 36.9
5 years or more 205 51.1
Q5. e-learning knowledge level
Moderate 138 34.4
Good 106 26.4
Very Good 157 39.2
Q6. Frequently using m-service for learning
1 time per week 150 37.4
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1-5 times per day 100 24.9
5-10 times per day 100 24.9
More than 10 51 12.7
Q7. Internet plan
Prepaid 208 51.9
Post-paid 144 35.9
Both 49 12.2
Q8. Type of ISP (internet Service Providers)
Wi-Fi 122 30.4
3G or 4G 90 22.4
Both 189 47.1
Q9. Mobile OS usage
Apple 10S 131 32.7
Android 171 42.6
Windows 10 2.5
BlackBerry 3 7
Apple & Android 34 8.5
Android & Windows 25 6.2
Apple & Windows 14 3.5
Apple & Android & Windows 13 3.2
Q1o0. Kind of smartphone is used
Smart Phone 226 56.4
Tablet 10 2.5
iPad 13 3.2
Smart Phone & Tablet 48 12.0
Smart Phone & iPad 83 20.7
Smart Phone & Tablet & iPad 17 4.2
PDA/Palmtop 1 2
Smart Phone & iPad & 3 7
PDA/Palmtop
Q1l1. Prefer Device for using in m-
learning
Smart Phone 119 29.7
Tablet 51 12.7
iPad 86 21.4
Palmtop 8 2.0
Smart Phone & iPad 60 15.0
Tablet & iPad 16 4.0
Smart Phone & Tablet 27 6.7
Smart Phone & Tablet & iPad 34 8.5
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