Al Masarweh, M., & Afandi, W. (2022). Investigating Factors m-learning acceptance and use for distance learning students
in higher education, International Journal of Cognitive Research in Science, Engineering and Education (IJCRSEE), 10(3),
117-128.

Original scientific paper UDK:
37.018.43:004(532)

Received: October, 09.2022.

Revised: November, 28.2022. 4.7 10.23947/2334-8496-2022-10-3-117-128

Accepted: December, 05.2022. o o

Investigating Factors M-Learning Acceptance and Use for Distance
Learning Students in Higher Education

Mohammed Al Masarweh” (2> | Waleed Afandi’

'Management Information System Department, College of Business in Rabigh, King Abdulaziz University, Saudi Arabia,
e-mail: malmasarweh@kau.edu.sa; wafndy@kau.edu.sa

Abstract: Many research has been conducted to examine the acceptance factors to use mobile learning (m-learning) for
regular students. During the COVID-19 most of the higher education institutions around the world were converted to m-learning
especially for regular students, in order to continue supporting the educational stage for these students. This situation, allow
researches to tested the use of m-learning for regular students while they are studying in distance learning environment.
However, limited researches, especially in developing countries, have been tested the acceptance factors to use m-leaning for
distance learning students. In this study the behavioral intention to use mobile learning (m-learning) were examined as well as
the m-learning factors that affecting its acceptance amongst the distance learning students were outlined. The study framework
was depended on the model of Unified Theory of Acceptance and Use of Technology (UTAUT). A quantitative approach was
used to analyze the data that collected from a random sample of 154 male and female participants from Saudi universities. The
results indicated that significant factors influencing distance learning students’ behavioral intention include quality of service,
effort expectancy, facilitating conditions, gender, educational level, and type of device. The regulations governing distance
learning programs and the implementation of mobile learning by Saudi universities under the direction of the Ministry of Higher
Education are having a good impact and encouraging widespread use of m-learning.

Keywords: distance learning, UTAUT, higher education, m-learning, user acceptance, Saudi Arabia.

Introduction

Nowadays, the necessity for online learning is increasing quickly, and was given a fillip in the
pandemic of Covid-19, when regular educational service delivery was prevented in most contexts. This
compelled educational institutions to hastily adopt e-learning methods and platforms, with varying degrees
of success and challenges. However, the development of online learning capabilities has been underway
for decades, accompanied by identification of numerous prerequisites for effective deployment in practice
(Colleges, 2017). Advanced digital technologies are increasingly essential in all dimensions of life, but
their application in education remains relatively limited (Qashou, A., 2021). However, advanced learning
techniques have been developed, including methods of learning through mobile devices, palmtops,
laptops, and private media players) as a result of the fast growth of information networks and the Internet
(Moya and Camacho, 2021; Tan, G. et al., 2012; Pedro, Barbosa and Santos, 2018). The rapid consumer-
driven development of mobile technologies has allowed people to access information on the move, and
enabled the potential facilitation of online learning methods (Al Masarweh, 2019; Yu-Lin Jeng. et al.,
2010). The appearance of new educational technology helps society to gain experience and knowledge
broadly by using mobile technologies, which has mainly been driven by the commercial potential of such
technologies, but which offers promise for innovative solutions in education (Vallejo-Correa, Monsalve-
Pulido and Tabares-Betancur, 2021).

M-learning is a modern learning model formed by employing technological mobile mechanisms and
wireless technology to assist in collaborative and approachable education at all stages, from primary to
postgraduate education, which will be the next generation in distance learning and e-learning approaches,
since it revolutionizes the capabilities of ubiquitous learning (anytime, anywhere) (Al-Nawayseh, M. et al.,
2019; Al Masarweh, 2018; Motiwalla, L.F., 2007; Jouicha, Burgos and Berrada, 2022).

Mobile-based applications for learning as being one of the fastest developing mobile technologies
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in education, with particular advantages in eliminating many barriers to traditional educational service
delivery formats (e.g., geographical or financial barriers) (Johnson, L. et al., 2016). Modern revolutions in
mobile devices have simplified the exchange of information in mobile applications. This permits mobile
students to access a broad diversity of highly expanded learning resources (Tan, G. et al., 2012).

Smartphone use is increasingly universal among university learners, and their use as a supportive-
learning technology in the education process can supply and deliver learning between students globally.
This wide spread of smart devices on educational institutions offers a new scope to merge traditional
learning with m-learning (Anshari, M. et al., 2017). Empirical research attests that smart devices can
expedite university learners’ access to teaching resources through the Internet, ability to handle group
tasks and assignments, and even to interact with instructors (Syafar and Husain, 2017).

The reason behind the particular popularity of mobile/smart devices among other potential
e-learning tools is that they are relatively inexpensive in comparison with PCs, and being “mobile” they
are easy to handle, as well as being simple to use (Tan, G. et al., 2012; Syafar and Husain, 2017; Syafar,
F. et al., 2017). However, mobile devices in themselves, along with any learning technology, are useless
without the support of high-quality mobile learning applications and learning resources per se, which can
meet user needs with regard to learning objectives (e.g., curriculum content and examination relevance)
(Almaiah, Jalil and Man, 2016; Aimaiah and Man, 2016; Arain, A. et al., 2019).

In order to bridge the gap between inherently advanced mobile technologies and the practical
achievement of learning goals, researchers have studied e-learning phenomena of information technology
assumptions by using theoretical models, such as UTAUT model, which is used to categorize mobile
learning students’ approval on the use and acceptance of technologies in relation to their principles
and behavioral purposes of use. Much of this research has considered the elements of mobile learning
approval, such as cultural, social, facilitating conditions, and cost (Abu-Al-Aish and Love, 2013; Alahmari,
2017; Althunibat, 2015; Mohammadi, 2015).

UTAUT-based research indicates that the following components affect the interactive purpose and
use of conduct to implement online and mobile learning: effort anticipation, performance anticipation,
quality of service, the inspiration of lecturers, and personal creativity (Abu-Al-Aish, A. et al., 2013; Al
Masarweh, 2018). Building on this consensus, the current study seeks to analyse student acceptance
of m-learning for Saudi students in higher educational institutions, a context where such research has
hitherto been lacking.

Distance Learning

Distance learning is any shape of teaching and learning assisted by the use of computer networks
based on information technology (Daniel, 2020). It can also be known as a method of delivering knowledge
electronically, with using suitable computer applications and the Internet for data communication. Recently,
distance learning has expanded along two main avenues: the Individual Flexible Teaching Model (IFTM)
and the Extended Classroom Model (ECM) (Gabriska and Pribilova, 2021). IFTM permits learners to
begin their lessons at any time, choose customized special environments, and interact with their lecturers
and colleagues through specific tools. ECM arranges learners into groups, expects them to gather at a
local study place, and lets them exploit some interactive technologies like video conferencing to facilitate
their mutual interactions (Mergany, Dafalla and Awooda, 2021).

Because of the fast growth of technology, classes can now use different types of media to deliver
educational services and content to students in different locations, to meet the educational requirements
of larger or more geographically diffuse student populations. Interactive video, print materials, satellite
telecommunication, broadcast television, electronic mail, multimedia computer technology, broadcast
radio, and computer conferencing have all been used to help teacher-student interactions, albeit mainly
in the narrow context of providing feedback to distant learners. Although the methods by which distance
learning is applied vary among countries and particular context, distance education programs in general
depend on technologies that are currently available, or are considering investment in such technologies,
because of their increasing cost-effectiveness (Al-Fahad, 2009). The goals of distance learning as a
complementary way of delivering classes include granting degrees to students, tackling illiteracy in
developing countries, providing training opportunities for economic growth, and enriching the curriculum
in non-traditional schools (Sarrab, Al-Shihi and Rehman, 2013).

Such contexts exist around the world, but became immediate and pressing issues during the
Covid-19 pandemic, when latent resources were suddenly shut off for most educational services due
to social distancing public health requirements. Montenegro’s education system moved through various
phases from the beginning of the virus. During the first stage, distance learning started to be used in all
schools and universities. At this point, Viber groups were created by lecturers, teachers, and tutors to
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send students sufficient literature and guidance. After that, the education system was switched to Google
Classroom applications. Class teachers were required to organize their classrooms by subject and by
class, facilitating distance learning. Additionally, state TV channels offered services to enable students
to learn at home, providing video tutorials with material delivered by educators from various subjects
(Gabriska and Pribilova, 2021).

Simultaneously, seminars were arranged for all Montenegrin tutors and teachers to train them
on how to use Microsoft Teams (Gabriska and Pribilova, 2021), which provides modern, high-quality
workspaces, particularly for team environments in virtual work organizations, and this platform outmatched
Skype and Viber for such uses in the Covid-19 e-learning context, being available in 181 countries and
18 languages (Alahmari, 2017).

Logically, M-learning is the current method for distance and E-learning technology. The most
important features of distance learning are the time and distance shifting between tutor and learners.
E-learning proposes new approaches for distance learning which depend on computer and nettechnologies
(Abu-Al-Aish, A. et al., 2013).

Mobile Learning

Several previously deployed M-learning frameworks and models are analysed and compared in this
section. The following characteristics are listed in Table 1 as the distinctions between prior frameworks:
the method used to develop the model, the presence of deployment stages, the key components used,
sustainability reflection, validation and assessment, and link with e-learning (Daniel, 2020; Mostakhdemin-
Hosseini, A., 2009).

Table 1
Frameworks Evaluation for M-Learning

Framework M-learning Framework Framing M-leaming Model Proposed a MJlearming A model of m-learning
(Koole, M, 2006) (FRAME) (Koole, ML, 2009; Theorefical  Model in  Sustainability in Schools
Barker, A, Krull G and Developing Counfries (Ng, (Raman, A and Don, ¥,
Mallinson, B., 2005) W.and Nichclas, H., 2012)  2013)
Approachused Depends on the data, the outcome of conjunction of  Literature review Data gathered using
which collected from human leaming capabilities, questionnaires,
Helsinki University. mobile technologies, and observations, and focus
(Venkatesh, V. et al. social communication groups
2003)

Main elements - Education elements M-learning is the interchange - M-learning procedures — Interrelations between
used — Network and devices between device, leamer, and - Traditional leamning and e- pariicipants and  with
TESOUCES social dimensions learning systems devices

— Prototyping - Communication - Trust and support

infrastructure between participants
— MHearning community

Model The paradigm was No No Model tested by pre- and
evaluation and evaluated with real post-questionnaires,
validation users  (staff  and focus group interviews,

students) and interviews
Sustainable No No No Some sustainability
Deployment No No No Mo
stages
e-learning e-learning Related No e-learning Related No
system
Relation

The earlier frameworks or models for m-learning are not examined specific stages deployment for
m-learning. Moreover, a limited discussion on sustainability issues has been conducted to ensure that
m-learning systems would be continuously improved and assessed after deployment. Building a schema
that detects the earlier deployment success factors for m-learning and provides assistance for after-
deployment sustainability is therefore necessary (Venkatesh, V. et al., 2003).

Unified Theory of Acceptance and Use of Technology

The UTAUT paradigm defines the acceptance of technology depending on eight technology
acceptance models, the most widely used of which are use behavior (UB), facilitating conditions (FCs),
social factors (SFs), effort expectancy (EE), behavioral intentions (Bl), and performance expectancy (PE)
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(Venkatesh, 2000). Behavioral intention is affected directly by effort expectancy, Performance expectancy,
and social factors, whereas, use behavior is ancillary impacted by facilitating conditions. All of these
aspects are fundamentally determined by behavioral intention, which is the main underlying concern of
UTAUT (Venkatesh, 2000). Furthermore, other aspects might affect the structure for example age of the
user, user experience, voluntariness of use, and gender. The UTAUT paradigm thus interprets technology
use behavior based on behavioral intention. The eight factors of technology are established, which related
interpreters of behavioral intention, illustrate in Figure 1.

Performance
Expectancy

Effart
Expectancy

" Behavioral
Social LR Intention
Influence .

- Use Behavior

Facilitating
Conditions

Voluntariness
Gender Age Experience of Use

Figure 1. The model of UTAUT (Venkatesh, V. et al., 2003).

Performance Expectancy (PE)

Performance expectancy can be understood as the people think level that they can achieve
their tasks with the aid of ICT (Venkatesh, 2000). In terms of PE, e-learning can be a huge support
for e-learners, by enabling them to complete learning events more expediently, and novel technological
solutions in themselves can inspire learning, educational skills, and production. PE thereby influences
behavioral intention to control the E-learning system favourably.

Effort Expectancy (EE)

The level of smoothness that related to the information systems and their administration is referred
to as effort expectancy (Alshurideh, 2010). Based on previous research, concepts about EE relate to
users’ individual objectives and proficiency in relation to the associated tools (Salloum and Shaalan,
2018). Particular e-learning applications (if not the concept in general) are usually relatively new for most
learners and educators, because it is believed that EE is behavioral intention key component to use
e-learning systems. Individual acceptance of e-learning is influenced by the usability and simplicity of
technology, which also has an impact on behavioral intention more broadly. Consequently, EE has a
convenient effect on behavioral intent to use an e-learning system.

Social Influence (Sl)

Social influence can be described as the impact that the opinions or experiences of others on
the way in which an individual understands and conceptualizes how technologies should be handled
(Alshurideh, 2010). Empirical studies based on the UTAUT have reported that people’s intention to use
new e-learning technological solutions is heavily affected by SI, which can be understood as word-of-
mouth or peer pressure (Jogezai, N. et al., 2021; Abbad, 2021). Accordingly, Sl affects behavioral intention
to utilize an e-learning system favourably.

Facilitating Conditions (FC)

Facilitating conditions pertain to the ambience and infrastructure in which technologies are
deployed, relating to environmental and behavioral influences that shape user deployment of tools. The
designer of the UTAUT paradigm found that FC is a very valuable factor influencing the use of information
systems (Yu, 2012). The level of which people think technical and organizational infrastructures are
latently accessible to adopt and ongoing usage of novel technologies is what FC refers to; any social,
behavioral, and personal factors conducive to e-learning system use do not guarantee successful use
without commensurate FC, including materials, individual support, and training for improving knowledge

WWWw.ijcrsee.com
120


www.ijcrsee.com

Al Masarweh, M., & Afandi, W. (2022). Investigating Factors m-learning acceptance and use for distance learning students
in higher education, International Journal of Cognitive Research in Science, Engineering and Education (IJCRSEE), 10(3),
117-128.

and familiarity, as well as access to the system of e-learning itself. Accordingly, FC will have a major and
favourable impact on students’ utilization of the e-learning system.

Use Behavior (UB)

Use behavior refers to the pattern or routine of people handling ICT, which is affected by behavioral
intention and assisting prerequisites (Yu, 2012). In other words, the behavior of learners to use information
technology has been influenced by their intention and interest of it's used, and the accessibility of
equipment and facilities to provide this intention.

Behavioral Intention (BI)

Behavioral intention was originally developed as an expansion of the Theory of Reasoned Action
(TRA) (Moya, M. et al., 2017). Bl is described as a theory to clarify the motivational influences that shape
behavior. This theory pertains to the attempts and efforts expected from users seeking to execute specific
tasks. It is shaped by personal factors regarding the individual’s intention to perform something.

Research Framework and Hypotheses

This research adopts the UTAUT framework in order that explore the main elements of behavioral
intention of using m-learning and its challenges for distance learning students in Saudi universities.
It investigates the main factors affecting behavioral intention among 154 male and female distance
learning students. Many research studies have used a similar approach to study regular students in
higher education, but limited research has been conducted on distance learning students, particularly in
developing countries. for the reason of customize the main scope of the research intention, participants’
demographic information was included in this research to find out if the participants” demographic have
any significant impact between the participants.

Performance
Expectancy
Effort 02
Expectancy \\ Behavioral
> N I3 intentionto
Quality of Use M-
Services Learning
o ?
- N
Social Factors
s ) H5
- ~
Facilitating
conditions
\_ vy

Figure 2. Research framework.

H1: Behavioral intention to use m-learning (BI) is significantly affected by performance expectancy
(PE).

H2: Behavioral intention to use m-learning (Bl) is significantly affected by effort expectancy (EE).

H3: Behavioral intention to use m-learning (Bl) is significantly affected by quality of services (QoS).

H4: Behavioral intention to use m-learning (Bl) is significantly affected by social factors (SFS).

H5: Behavioral intention to use m-learning (BI) is significantly affected by facilitating conditions
(FCS).

H6: Gender has significantly affected on m-learning acceptance for distance learning students.

H7: Educational level has significantly affected on m-learning acceptance for distance learning
students.

H8: Type of devices in using has significantly affected on m-learning acceptance for distance
learning students.
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Materials and Methods

A quantitative approach was adopted, which provided statistical results related to the research
scope, by systematic and empirical investigation of the gathered numerical information, which was
statistically analysed. The data was gathered from a survey based on previous studies, designed to
target distance learning students in Saudi higher education institutions. Five public universities which
provide distance learning programs were selected: King Abdulaziz University, Taiba University, Umm
Al Qura University, University of Tabuk, and Imam Mohammad Ibn Saud Islamic University. An online
questionnaire was prepared using Google Forms in both English and Arabic languages, which helped the
participants to understand the theme of this research. Furthermore, the participants had to be experienced
in using technological aspects of m-learning services as provided by their universities. Inclusion criteria
for the randomly selected students included that all of them had been enrolled in distance learning
programs, and that they were sufficiently familiar with the use of technology and mobile devices due to
the nature of these programs, which depend on the use of technology and mobile devices. Moreover, the
researcher analysed the m-learning orientation delivered by these universities, to ensure that students
were provided with adequate knowledge, courses, training videos, and guidelines for using technology
and mobile devices. A pilot study was conducted among 28 students at King Abdulaziz University to
obtain feedback and test the readiness of the instrument, and based on the feedback received some
minor modifications were made to the instrument, after which it was implemented with the study sample.

Data Collection

University administrators were contacted by email in order to share the survey with their students,
with an explanation of the study nature and the link of online survey. Moreover, the data was collected form
154 participants, who voluntarily completed the survey by clicking on the Google Forms link via the invitation
email. The data for 154 participants was analysed using SPSS. The sample size was sufficient in order to
represent the opinions of distance learning students towards the intention of using m-learning (Lai, 2017).
The demographics of this study were based on three factors: gender, education level, and type of device.
In terms of gender, there were 93 and 62 male and female participants (respectively). The vast majority of
respondents (n = 151) were in the third to fifth years of their programs. Concerning the type of device used
for online learning, all respondents selected mobile devices. The survey section concerning demographic
features was analysed using percentages and frequencies; the section directly relating to students’ level of
acceptance and behavioral intention factors asked participants to rate items using a five-point Likert scale.

Questions Examining Factors in Level of Acceptance and Behavioral Intention

The survey, second part, included questions that related to examine the investigating of acceptance
level, based mainly on a previous instrument (Yu, 2012; Abbad, 2021), with some additional modifications
to meet the objectives of this study. Table 2 illustrates the statements that participants rated using the
Likert scale.
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Table 2
Questions to Explore the Level of Acceptance
Item Measures N items
PE1 Leaming by mobile phone iz useful in my studies [
PE2 The use of m-learning enables me quickly to achweve learning tasks
PE3 The usze of m-learning increases the productiity of my leaming
PE4 The use of m-learning increases leaming engagement
PED Leaming performance does not ameliorate by Using m-leaming
PER WM-eamning improves is the way to collaborate with teachers and colleagues
EE1 It iz eazy for me o use m-leammg 4
EE2 It iz difficult to operate leaming applications by using mobile phones
EE3 | find that [eaming with @ mobile phone does not require much effort
EE4 My interaction with the m-learning system is clear and understandable
Q51 It iz impaortant for m-leaming services fo increase the quality of leaming 5
Q052 A reliable and accurate mH-leaming service is what | prefer
QoS3 Safe use of mobils leaming services is important fo me
Qo34 Focusing on surfing the Intemet and obtaining information is important in mobile leaming
QoS5 it iz difficult to communicate with the lecturer in m-leaming system
SF1 in case my lecturers recommended me to use mHleaming, | will most [kely do 3
SF2 in caze my colleagues advise me to use m-eaming, | will most lkely do
SF3 in case my college advize me to use m-leaming, | wall most Bkely do
FC1 In general, my institufion supports m-learming 5
FC2 Generally, the m-leaming has been supported (nfrastructure, policies, etc.) by country
FC3 The m-leaming resources are available fo use
FC4 | don’t have the shalls for uzing m-leaming
FC5 Whenever | encounter a problem with an m-learning technology, | can get support
B In my studies, | intend to use mobile leaming 5
BI2 | probably will frequently uze m-leaming
BI3 In the future, | plan fo use my mobile services more
Bl4 Using m-leaming systems is interested, | will ke it
BI5 1 will motivate others students for using m-leaming systems

Results

Statistical Analysis of the Reliability and Suitability of Study Model
The Cronbach’s alpha coefficients for all variables were between (0.711-0.861), which it is more
than the required threshold (0.6) (Table 3), indicating the stability of the tool used in this study (Benitez,

J. etal., 2020).
Table 3

Results of Cronbach’s Alpha Coefficients

Cronbach's o coefficients N paragraphs

Independent variables

Performance expectancy 0.711 ]
Effort expectancy 0.732 4
Quality of services 0.79%4 5
Social factors 0825 3
Facilitating conditions 0.811 5
Mabile use 0.861 23
Dependent variable

Behavioral intention 0.752 5

In order to ensure that there was no significant multiple linear connection between the dimensions
of the independent variable, the correlation coefficients between them were examined. The results shown
in Table 4 reveal that the greatest correlation was (0.738), showing that there was no significant multiple
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linear correlation between the independent variables (values below 80% indicate that the sample was free
from this issue) (Hair, Howard and Nitzl, 2020).

Table 4
Pearson Correlation Between Independent Variables
Variable PE EE Qs SFs FCs
PE 1
EE 6917 1
Qs 230" 27 1
SFs 678" 397" Jage 1
FCs 711" 521" 302 738" 1
** Correlation is significant at the 0.01 level {2-tailed).

Key
Performance Expeciancy (PE), Effort Expectancy (EE), Quality of services (QS), Social Factors (SFs), Facilitating Conditions (FCs),
Behavioral Intention (BI)

Participances Demographic and the Usage of Mobile Device

The characteristics of participants demographic and usage of mobile device is illustrated Table
5, including cumulative percentages, percentages, and frequencies for each category. The majority
of participants were male (60.4%), and most were in their fourth and third years (42.2% and 35.1%,
respectively). Mobile phones were the most commonly used devices to access m-learning resources
during their distance learning (57.1%), followed by laptops (31.8%).

Table 5
Participants’ Demographic Characteristics
[tems N=154
Variable Category Frequency % Cumulative
Male 93 604 604
Genter Female 1 396 100.0
5+ 32 208 208
) 65 422 630
Educational level (year) 5 . 19 649
3 54 351 1000
Laptop 49 318 318
Type of device Mobile 88 57.1 89.0
Tablet 17 11.0 100.0

Results for Independent and Dependent Variables

The means, standard deviations, and degrees of acceptance of m-learning are illustrated in Table
6. It can be seen that the studied Saudi distance learning students held positive attitudes towards using
m-learning (3.75). The highest scores for m-learning factors were for facilitating conditions (3.99), followed
by performance expectancy (3.96), and social factors (3.90). Medium acceptance was reported for effort
expectancy (3.66) and quality of services (3.52). The behavioral intention for students to use m-learning
also achieved a high score (3.68), indicating positive attitudes and a high degree of willingness.

Table 6
Level of M-Learning Acceptance
N Construct Mean 5D Level
1 Performance Expectancy (PE) 389 683 High
2 Effort Expectancy (EE) 3.66 587 Moderate
3 Quality of services (QS) 352 430 Moderate
4 Social Factors (SFs) 390 813 High
5 Facilitating Conditions (FCs) 399 685 High
g Behavioral Intention (BI) 3.68 640 High
Average 375 483 High
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Regression Analysis for UTAUT Construct
Regression analysis has been used in order to examine the association between the five model
elements and the Bl towards using m-learning. Figure 3 illustrates the -value for the used elements.

Performance
Expectancy
Effort 0216%
Expectancy \ Behavioral
0.312%% mntention to
Quality of Use M-
Services Learning
Social Factors
0.362%*

Facilitating
conditions

* Significance at p <0.05, ** Significance at p <0.01
Figure 3. B-value Graphical representations.

Discussions

Hypotheses Testing Results (H1-H5)

Multiple regression has been used to test hypotheses (H1-H5). Table 7 illustrates the results of
the statistical testing for the hypothesis model, represented by a set of independent variables (social
factors, effort expectancy, facilitating conditions, performance expectancy, and quality of services) and the
dependent variable (behavioral intention). The outcomes indicate that FC, QoS, and EE had a significant
impact on behavioral intention (with beta values 0f 0.326, 0.312, and 0.216, respectively), with a statistically
significant p-value of less than (0.05). This means that there are differences in facilitating conditions
between the distance learning students, although all participants were capable to use m-learning as a
main application to communicate during their distance learning experience. This confirms findings in other
countries worldwide concerning m-learning during the Covid-19 crisis (Afandi, 2022). However, the beta
values for the dimensions PE and SF were statistically insignificant (<0.05).

The current study’s findings on social factors disagree with the results of previous studies, which
may be attributable to the distance learning students in this study having only one way (i.e., distance
learning) to undertake their studies in the Covid-19 context. Regular students (i.e., under normative
situations) are more affected by social factors pertaining to the use of m-learning that seems to be linked
to the greater variety of choices and options open to them (Afandi, 2022; Nikolopoulou, Gialamas and
Lavidas, 2020).

Based on the above, the results confirm the hypotheses of: (H2) effort expectancy (EE) significantly
affects behavioral intention to use m-learning (BI); (H3) quality of services (QoS) significantly affects
behavioral intention to use m-learning (Bl); (H5) facilitating conditions (FCS) significantly affect behavioral
intention to use m-learning (BI). There is no statistically significant evidence to support H1 or H4.
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Table 7
Testing Hypotheses H1-H5
Hypaothesis Result Conclusion
H1: (Bl) is significantly affected by (PE) Insignificant Mot supported
H2 (Bl) is significantly affected by (EE)) Significant Supported
(B-value= 0.216, p=0.022 <0 .005)
H3: (BI) is significantly affected by (QS) Significant Supported
(p-value=0.312, p=0.000 <0.001)
H4: (Bl) is significantly affected by (SFs) Insignificant Mot supported
H&: (Bl) is significantly affected by (FCs) Significant Supported

(P-value=0.362, p=0.001<0.001)

Hypotheses Testing Results (H6-H8)

This study one-sample T-test was used to test H6, and one-way analysis of variance (ANOVA)
in order to test H7 and H8. Table 8 shows the results, which indicate that the T- and F-values are not
significant (p<0.05). Therefore, the students’ gender, educational level, and type of devices using in
m-learning have no substantive impacts on m-learning acceptance. This means that the distance learning
students are homogenous with regard to their m-learning user behavior for distance learning, evidencing
that the nature of distance learning programs can assume commensurate levels of technical skills and
resources to use m-learning resources.

Table 8
Testing Hypotheses H6-H8
Analysis Factor df t Sig. (2-tailed) Result

Gender 152 0975 03N Mot supported

Educational level 3 20685 0107 Mot supported

Device type 2 1234 0294 Mot supported
Conclusion

This study examined a variety of m-learning adoption and acceptance issues in relation to the
UTAUT paradigm. According to the findings, Saudi public university distance learning students have
good latent readiness and positive attitudes toward using m-learning to further their academic objectives.
This is in light of the key elements identified by the UTAUT model. Examining UTAUT model-based
components on behavioral intention to employ m-learning indicated positive effects. When evaluating
the questionnaire findings, it was discovered that performance expectancy, social factors, and facilitating
conditions all received high scores. The findings of this study also provided support for three of the five
hypotheses. The findings of the T-test and ANOVA tests provided a distinct viewpoint on the impact of
various factors on the use of mobile learning, showing that gender, educational level, and the types of
used devices have no appreciable effects on students’ attitudes toward m-learning.

Overall, the findings indicate that the regulations governing distance learning programs and the
implementation of mobile learning by Saudi universities under the direction of the Ministry of Higher
Education are having a good impact and encouraging widespread use of m-learning.

Acknowledgements

This project was funded by the Deanship of Scientific Research (DSR) at King Abdulaziz University,
Jeddah, under grant no. G:729-849-1441. The author, therefore, acknowledge with thanks DSR for
technical and financial support.

WWWw.ijcrsee.com
126


www.ijcrsee.com

Al Masarweh, M., & Afandi, W. (2022). Investigating Factors m-learning acceptance and use for distance learning students
in higher education, International Journal of Cognitive Research in Science, Engineering and Education (IJCRSEE), 10(3),
117-128.

Conflict of interests
The authors declare no conflict of interest.

References

Abbad, M. M. (2021). Using the UTAUT model to understand students’ usage of e-learning systems in developing countries.
Education and Information Technologies, 26(6), 7205-7224. https://doi.org/10.1007/s10639-021-10573-5

Abu-Al-Aish, A., & Love, S. (2013). Factors influencing students’ acceptance of m-learning: An investigation in higher education.
International Review of Research in Open and Distributed Learning, 14(5), 82-107. https://doi.org/10.19173/irrod!.
v14i5.1631

Abu-Al-Aish, A., Love, S., Hunaiti, Z., & Al-masaeed, S. (2013). Toward a sustainable deployment of m-learning in higher
education. International Journal of Mobile Learning and Organisation, 7(3-4), 253-276. https://doi.org/10.1504/
[JMLO.2013.057165

Afandi, W. (2022). Saudi Higher Education Student Acceptance of Mobile Learning. International Journal of Information and
Education Technology, 12(6). https://doi.org/10.18178lijiet.2022.12.6.1647

Al Masarweh, M. (2018). Evaluating M-learning in Saudi Arabia universities using concerns-based adoption model level of
use framework. International Journal of Advanced Computer Science and Applications, 9(6). https://doi.org/10.14569/
IJACSA.2018.090609

Al Masarweh, M. (2019). Evaluating M-Learning System Adoption by Faculty Members in Saudi Arabia Using Concern Based
Adoption Model (CBAM) Stages of Concern. International Journal of Emerging Technologies in Learning, 14(5). https://
doi.org/10.3991/ijet.v14i05.8296

Alahmari, A. (2017). The state of distance education in Saudi Arabia. Quarterly Review of Distance Education, 18(2), 91-98.
Retrieved from https://books.google.com.sa/books?id=MfQ-DwAAQBAJ

Al-Fahad, F. N. (2009). Students’ attitudes and perceptions towards the effectiveness of mobile learning in King Saud University,
Saudi Arabia. Online Submission, 8(2). Retrieved from https://files.eric.ed.gov/fulltext/ED505940.pdf

Almaiah, M. A., & Man, M. (2016). Empirical investigation to explore factors that achieve high quality of mobile learning system
based on students’ perspectives. Engineering science and technology, an international journal, 19(3), 1314-1320.
Retrieved from https://doi.org/10.1016/j.jestch.2016.03.004

Almaiah, M. A., Jalil, M. A., & Man, M. (2016). Preliminary study for exploring the major problems and activities of mobile
learning system: a case study of Jordan. Journal of Theoretical & Applied Information Technology, 93(2). Retrieved
from  https://lwww.researchgate.net/publication/311790238_Preliminary_study_for_exploring_the_major_problems_
and_activities_of_mobile_learning_system_A_case_study_of_Jordan

Al-Nawayseh, M.K., Baarah, A.H., Al-Masaeed, S.A. and Alnabhan, M.M. (2019). Mobile learning adoption in Jordan:
Technology influencing factors. International Journal of Networking and Virtual Organisations, 20(4), 400-417. https:/
doi.org/10.1504/IJNV0O.2019.100600

Alshurideh, M. (2010). Customer service retention-A behavioural perspective of the UK mobile market (Doctoral dissertation,
Durham University).Retrieved from http://etheses.dur.ac.uk/552/

Althunibat, A. (2015). Determining the factors influencing students’ intention to use m-learning in Jordan higher education.
Computers in Human Behavior, 52, 65-71. https://doi.org/10.1016/j.chb.2015.05.046

Anshari, M., Aimunawar, M. N., Shahrill, M., Wicaksono, D. K., & Huda, M. (2017). Smartphones usage in the classrooms:
Learning aid or interference?. Education and Information technologies, 22(6), 3063-3079. https://doi.org/10.1007/
s10639-017-9572-7

Arain, A. A., Hussain, Z., Rizvi, W. H., & Vighio, M. S. (2019). Extending UTAUT2 toward acceptance of mobile learning in
the context of higher education. Universal Access in the Information Society, 18(3), 659-673. https://doi.org/10.1007/
$10209-019-00685-8

Barker, A., Krull, G., & Mallinson, B. (2005, October). A proposed theoretical model for m-learning adoption in developing
countries. In Proceedings of mLearn (Vol. 2005, p. 4"). Retrieved from https://citeseerx.ist.psu.edu/viewdoc/
summary?doi=10.1.1.102.3956

Benitez, J., Henseler, J., Castillo, A., & Schuberth, F. (2020). How to perform and report an impactful analysis using partial least
squares: Guidelines for confirmatory and explanatory IS research. Information & Management, 57(2), 103168. https://
doi.org/10.1016/j.im.2019.05.003

Colleges, B. (2017). Online education trends report. Seattle, WA. Best Colleges.com. Last viewed: 19" of August 2022. https:/
cdn.website-editor.net/25dd89¢c80efb48d88c2c233155dfcd 79/files/uploaded/2017-Online-Education-Trends-Report.
pdf. URL: https://www.bestcolleges.com/research/annual-trends-in-online-education/

Daniel, S. J. (2020). Education and the COVID-19 pandemic. Prospects, 49(1), 91-96. https://doi.org/10.1007/s11125-020-
09464-

Gabriska, D., & Pribilova, K. (2021, November). Use of modern technologies and expert systems in the educational process.
In 2021 19" International Conference on Emerging eLearning Technologies and Applications (ICETA) (pp. 126-132).
|EEE. https://doi.org/10.1109/ICETA54173.2021.9726541

Hair Jr, J. F., Howard, M. C.; & Nitzl, C. (2020). Assessing measurement model quality in PLS-SEM using confirmatory
composite analysis. Journal of Business Research, 109, 101-110. https://doi.org/10.1016/j.jbusres.2019.11.069

Jogezai, N. A, Baloch, F. A., Jaffar, M., Shah, T., Khilji, G. K., & Bashir, S. (2021). Teachers’ attitudes towards social media
(SM) use in online learning amid the COVID-19 pandemic: the effects of SM use by teachers and religious scholars
during physical distancing. Heliyon, 7(4), €06781. https://doi.org/10.1016/j.heliyon.2021.e06781

Johnson, L., Adams Becker, S., Cummins, M., Estrada, V., Freeman, A. & Hall, C. (2016). NMC Horizon Report: 2016 Higher
Education Edition. Austin, Texas: The New Media Consortium. Retrieved October 8, 2022 from https://www.learntechlib.
org/p/171478/

Jouicha, A. |., Burgos, D., & Berrada, K. (2022, February). The Use of Mobile Learning in Higher Education: A Study on the

WWW.ijcrsee.com
127


www.ijcrsee.com
https://doi.org/10.1007/s10639-021-10573-5
https://doi.org/10.19173/irrodl.v14i5.1631
https://doi.org/10.19173/irrodl.v14i5.1631
https://doi.org/10.1504/IJMLO.2013.057165
https://doi.org/10.1504/IJMLO.2013.057165
https://doi.org/10.18178/ijiet.2022.12.6.1647
https://doi.org/10.14569/IJACSA.2018.090609
https://doi.org/10.14569/IJACSA.2018.090609
https://doi.org/10.3991/ijet.v14i05.8296
https://doi.org/10.3991/ijet.v14i05.8296
https://books.google.com.sa/books?id=MfQ-DwAAQBAJ
https://files.eric.ed.gov/fulltext/ED505940.pdf
https://doi.org/10.1016/j.jestch.2016.03.004
https://www.researchgate.net/publication/311790238_Preliminary_study_for_exploring_the_major_problems_and_activities_of_mobile_learning_system_A_case_study_of_Jordan
https://www.researchgate.net/publication/311790238_Preliminary_study_for_exploring_the_major_problems_and_activities_of_mobile_learning_system_A_case_study_of_Jordan
https://doi.org/10.1504/IJNVO.2019.100600
https://doi.org/10.1504/IJNVO.2019.100600
http://etheses.dur.ac.uk/552/
https://doi.org/10.1016/j.chb.2015.05.046
https://doi.org/10.1007/s10639-017-9572-7
https://doi.org/10.1007/s10639-017-9572-7
https://doi.org/10.1007/s10209-019-00685-8
https://doi.org/10.1007/s10209-019-00685-8
https://citeseerx.ist.psu.edu/viewdoc/summary?doi=10.1.1.102.3956
https://citeseerx.ist.psu.edu/viewdoc/summary?doi=10.1.1.102.3956
https://doi.org/10.1016/j.im.2019.05.003
https://doi.org/10.1016/j.im.2019.05.003
https://cdn.website-editor.net/25dd89c80efb48d88c2c233155dfc479/files/uploaded/2017-Online-Education-Trends-Report.pdf. URL: https://www.bestcolleges.com/research/annual-trends-in-online-education/
https://cdn.website-editor.net/25dd89c80efb48d88c2c233155dfc479/files/uploaded/2017-Online-Education-Trends-Report.pdf. URL: https://www.bestcolleges.com/research/annual-trends-in-online-education/
https://cdn.website-editor.net/25dd89c80efb48d88c2c233155dfc479/files/uploaded/2017-Online-Education-Trends-Report.pdf. URL: https://www.bestcolleges.com/research/annual-trends-in-online-education/
https://doi.org/10.1007/s11125-020-09464-3
https://doi.org/10.1007/s11125-020-09464-3
https://doi.org/10.1109/ICETA54173.2021.9726541
https://doi.org/10.1016/j.jbusres.2019.11.069
https://doi.org/10.1016/j.heliyon.2021.e06781
https://www.learntechlib.org/p/171478/
https://www.learntechlib.org/p/171478/

Al Masarweh, M., & Afandi, W. (2022). Investigating Factors m-learning acceptance and use for distance learning students
in higher education, International Journal of Cognitive Research in Science, Engineering and Education (IJCRSEE), 10(3),
117-128.

MOOC of Cadi Ayyad University. In International Conference on Information Technology & Systems (pp. 400-425).
Springer, Cham. https://doi.org/10.1007/978-3-030-96293-7_34

Koole, M. (2006). The framework for the rational analysis of mobile education (FRAME) model: An evaluation of mobile devices
for distance education (Doctoral dissertation). Retrieved from http://hdl.handle.net/2149/543

Koole, M. L. (2009). A model for framing mobile learning. Mobile learning: Transforming the delivery of education and
fraining, 1(2), 25-47. Retrieved from https:/books.google.com.sa/books?id=Itp60WteudsC&lpg=PA25&ots=5_
|QI9EPjg&dg=Koole%2C%20M.%20L.%20(2009).%20A%20model%20for%20framing%20mobile%20learning. %20
Mobile%20learning%3A%20Transforming%20the%20delivery%200f%20education%20and%20training%2C%20
1(2)%2C%2025-47 .&Ir&pg=PP1#v=0nepage&qéf=false

Lai, P.C., (2017). The literature review of technology adoption models and theories for the novelty technology. JISTEM-Journal
of Information Systems and Technology Management, 14, pp.21-38. Retrieved from https://www.scielo.br/j/jistm/a/
D3NXPz5WF4gQX9cSdLKQv6D/abstract/?lang=en

Mergany, N. N., Dafalla, A. E., & Awooda, E. (2021). Effect of mobile learning on academic achievement and attitude of
Sudanese dental students: a preliminary study. BMC medical education, 21(1), 1-7. https://doi.org/10.1186/s12909-
021-02509-x

Mohammadi, H. (2015). Social and individual antecedents of m-learning adoption in Iran. Computers in Human Behavior, 49,
191-207. https://doi.org/10.1016/j.chb.2015.03.006

Mostakhdemin-Hosseini, A. (2009). Analysis of Pedagogical Considerations of M-Learning in Smart Devices. International
Journal of Interactive Mobile Technologies, 3(4). http://dx.doi.org/10.3991/ijim.v3i4.855

Motiwalla, L. F. (2007). Mobile learning: A framework and evaluation. Computers & education, 49(3), 581-596. https://doi.
org/10.1016/j.compedu.2005.10.011

Moya, M., Nabafu, R., Maiga, G., & Mayoka, K. (2017). Attitude and behavioral intention as mediators in adoption of e-tax
services in Ura, Uganda. ORSEA JOURNAL, 6(1). Retrieved from http://www.journals.udsm.ac.tz/index.php/orsea/
article/view/849/780

Moya, S., & Camacho, M. (2021). Identifying the key success factors for the adoption of mobile learning. Education and
Information Technologies, 26(4), 3917-3945. hitps://doi.org/10.1007/s10639-021-10447-w

Ng, W., & Nicholas, H. (2012). A framework for sustainable mobile in schools. British Journal of Education Technology, 44(5),
1-21. https://doi.org/10.1111/j.1467-8535.2012.01359.x

Nikolopoulou, K., Gialamas, V., & Lavidas, K. (2020). Acceptance of mobile phone by university students for their studies:
An investigation applying UTAUT2 model. Education and Information Technologies, 25(5), 4139-4155. https://doi.
org/10.1007/s10639-020-10157-9

Pedro, L. F. M. G., Barbosa, C. M. M. D. O., & Santos, C. M. D. N. (2018). A critical review of mobile learning integration in
formal educational contexts. International Journal of Educational Technology in Higher Education, 15(1), 1-15. https:/
doi.org/10.1186/s41239-018-0091-4

Qashou, A. (2021). Influencing factors in M-learning adoption in higher education. Education and information technologies,
26(2), 1755-1785. https://doi.org/10.1007/s10639-020-10323-z

Raman, A., & Don, Y. (2013). Preservice teachers’ acceptance of learning management software: An application of the UTAUT2
model. International Education Studies, 6(7), 157-164. https://doi.org/10.5539/ies.v6n7p157

Salloum, S. A., & Shaalan, K. (2018, September). Factors affecting students’ acceptance of e-learning system in higher
education using UTAUT and structural equation modeling approaches. In International conference on advanced
intelligent systems and informatics (pp. 469-480). Springer, Cham. https://doi.org/10.1007/978-3-319-99010-1_43

Sarrab, M., Al-Shihi, H., & Rehman, O. (2013). Exploring major challenges and benefits of m-learning adoption. British Journal
of Applied Science & Technology, 3(4), 826-839. https://doi.org/10.9734/BJAST/2013/3766

Syafar, F. and Husain, H. (2017). Development of an integrated framework for successful adoption and implementation of mobile
collaboration technology in Indonesian healthcare. Proceedings of the 30" IBIMA, paper, 11, 108-114.Retrieved from
https://www.researchgate.net/publication/321579444_Development_of_an_Integrated_Framework_for_Successful_
Adoption_and_Implementation_of_Mobile_Collaboration_Technology_in_Indonesian_Healthcare

Syafar, F., Husain, H., Ridwansyah, R., Harun, S. and Sokku, S. (2017) Key Data and Information Quality Requirements for
Asset Management in Higher Education: A case Study. In The 30" International Business Information Management
Association Conference. Retrieved from http://eprints.unm.ac.id/id/eprint/10600

Tan, G. W. H., Ooi, K. B., Sim, J. J., & Phusavat, K. (2012). Determinants of mobile learning adoption: An empirical analysis.
Journal of Computer Information Systems, 52(3), 82-91. https://doi.org/10.1080/08874417.2012.11645561

Vallejo-Correa, P., Monsalve-Pulido, J. and Tabares-Betancur, M., (2021). A systematic mapping review of context-aware
analysis and its approach to mobile learning and ubiquitous learning processes. Computer Science Review, 39,
p.100335. https://doi.org/10.1016/j.cosrev.2020.100335

Venkatesh, V., 2000. Determinants of perceived ease of use: Integrating control, intrinsic motivation, and emotion into
the technology acceptance model. Information systems research, 11(4), pp.342-365. https://doi.org/10.1287/
isre.11.4.342.11872

Venkatesh, V., Morris, M. G., Davis, G. B., & Davis, F. D. (2003). User acceptance of information technology: Toward a unified
view. MIS quarterly, 425-478. https://doi.org/10.2307/30036540

Yu, C. S. (2012). Factors affecting individuals to adopt mobile banking: Empirical evidence from the UTAUT model. Journal of
electronic commerce research, 13(2), 104.Retrieved from http://www.jecr.org/node/48

Yu-Lin Jeng, Ting-Ting Wu, Yueh-Min Huang, Qing Tan, & Stephen J. H. Yang. (2010). The Add-on Impact of Mobile Applications
in Learning Strategies: A Review Study. Journal of Educational Technology & Society, 13(3), 3-11. Retrieved from
http://www.jstor.org/stable/jeductechsoci.13.3.3

WWWw.ijcrsee.com
128


www.ijcrsee.com
https://doi.org/10.1007/978-3-030-96293-7_34
http://hdl.handle.net/2149/543
https://books.google.com.sa/books?id=Itp60WteuJsC&lpg=PA25&ots=5_IQI9EPjg&dq=Koole%2C%20M.%20L.%20(2009).%20A%20model%20for%20framing%20mobile%20learning.%20Mobile%20learning%3A%20Transforming%20the%20delivery%20of%20education%20and%20training%2C%201(2)%2C%2025-47.&lr&pg=PP1#v=onepage&q&f=false
https://books.google.com.sa/books?id=Itp60WteuJsC&lpg=PA25&ots=5_IQI9EPjg&dq=Koole%2C%20M.%20L.%20(2009).%20A%20model%20for%20framing%20mobile%20learning.%20Mobile%20learning%3A%20Transforming%20the%20delivery%20of%20education%20and%20training%2C%201(2)%2C%2025-47.&lr&pg=PP1#v=onepage&q&f=false
https://books.google.com.sa/books?id=Itp60WteuJsC&lpg=PA25&ots=5_IQI9EPjg&dq=Koole%2C%20M.%20L.%20(2009).%20A%20model%20for%20framing%20mobile%20learning.%20Mobile%20learning%3A%20Transforming%20the%20delivery%20of%20education%20and%20training%2C%201(2)%2C%2025-47.&lr&pg=PP1#v=onepage&q&f=false
https://books.google.com.sa/books?id=Itp60WteuJsC&lpg=PA25&ots=5_IQI9EPjg&dq=Koole%2C%20M.%20L.%20(2009).%20A%20model%20for%20framing%20mobile%20learning.%20Mobile%20learning%3A%20Transforming%20the%20delivery%20of%20education%20and%20training%2C%201(2)%2C%2025-47.&lr&pg=PP1#v=onepage&q&f=false
https://www.scielo.br/j/jistm/a/D3NXPz5WF4gQX9cSdLKQv6D/abstract/?lang=en
https://www.scielo.br/j/jistm/a/D3NXPz5WF4gQX9cSdLKQv6D/abstract/?lang=en
https://doi.org/10.1186/s12909-021-02509-x
https://doi.org/10.1186/s12909-021-02509-x
https://doi.org/10.1016/j.chb.2015.03.006
http://dx.doi.org/10.3991/ijim.v3i4.855
https://doi.org/10.1016/j.compedu.2005.10.011
https://doi.org/10.1016/j.compedu.2005.10.011
http://www.journals.udsm.ac.tz/index.php/orsea/article/view/849/780
http://www.journals.udsm.ac.tz/index.php/orsea/article/view/849/780
https://doi.org/10.1007/s10639-021-10447-w
https://doi.org/10.1111/j.1467-8535.2012.01359.x
https://doi.org/10.1007/s10639-020-10157-9
https://doi.org/10.1007/s10639-020-10157-9
https://doi.org/10.1186/s41239-018-0091-4
https://doi.org/10.1186/s41239-018-0091-4
https://doi.org/10.1007/s10639-020-10323-z
https://doi.org/10.5539/ies.v6n7p157
https://doi.org/10.1007/978-3-319-99010-1_43
https://doi.org/10.9734/BJAST/2013/3766
https://www.researchgate.net/publication/321579444_Development_of_an_Integrated_Framework_for_Successful_Adoption_and_Implementation_of_Mobile_Collaboration_Technology_in_Indonesian_Healthcare
https://www.researchgate.net/publication/321579444_Development_of_an_Integrated_Framework_for_Successful_Adoption_and_Implementation_of_Mobile_Collaboration_Technology_in_Indonesian_Healthcare
http://eprints.unm.ac.id/id/eprint/10600
https://doi.org/10.1080/08874417.2012.11645561
https://doi.org/10.1016/j.cosrev.2020.100335
https://doi.org/10.1287/isre.11.4.342.11872 
https://doi.org/10.1287/isre.11.4.342.11872 
https://doi.org/10.2307/30036540
http://www.jecr.org/node/48
http://www.jstor.org/stable/jeductechsoci.13.3.3

	Introduction
	Distance Learning 
	Mobile Learning 
	Unified Theory of Acceptance and Use of Technology
	Performance Expectancy (PE)
	Effort Expectancy (EE) 
	Social Influence (SI) 
	Facilitating Conditions (FC) 
	Use Behavior (UB) 
	Behavioral Intention (BI) 
	Research Framework and Hypotheses 

	Data Collection
	Questions Examining Factors in Level of Acceptance and Behavioral Intention
	Results
	Statistical Analysis of the Reliability and Suitability of Study Model 
	Results for Independent and Dependent Variables
	Regression Analysis for UTAUT Construct

	Discussions
	Hypotheses Testing Results (H6-H8) 

	Conclusion
	Acknowledgements
	References

