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Abstract

Mobile technologies are increasingly recognizedii@ir potential to
enhance teaching and learning practices both wistmid outside of the
classroom. While a plethora of studies has beewwtdrad in recent years
on the uses and impact of mobile devices for legrim education settings
around the world, such studies conducted in Sauabian higher education
institutions are lacking. The purpose of this studgs to identify the
determinants of mobile technology use for mobikréng by lecturers and
students at two universities in Saudi Arabia. Besjdt aimed to discuss the
features of mobile social networks (MSNSs) thatlexturers and students to
integrate these technological platforms into thagademic lives. To
understand the main factors determining the inbentd use and behavioral
usage of mobile technologies, the Unified TheonAofeptance and Use of
Technology (UTAUT) model was applied as a theoatticamework. An
explanatory mixed-methods design was used in thidys comprising both
guantitative and qualitative research principles generate different
perspectives on the research topic. An online gquastire was employed to
collect data on students’ and lecturers’ demog@apharacteristics, level of
experience with the use of mobile technologies, attitides towards the
use of mobile technologies to support the enhanoerok teaching and
learning. Data analysis was performed with SPSSimer23, including
Exploratory Factor Analysis (EFA) using the priraipcomponent
extraction method. Inferential statistical analysese also conducted on the
data including a multivariate ANOVA (MANOVA) and aeries of
Structural Equation Models (SEM). The main findingsemerge in this
study are that performance expectancy and faailgatonditions affect
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technology use behavior. Students are generallg positive than lecturers
about mobile device use for learning, although bgtbups regard m-
learning devices to be mostly user-friendly and etisaving with the
potential to improve their overall performance.

Keywords: Mobile devices, technology-supported learningerus
technology relationships, individual differencettas

1. Introduction

Technology-supported learning is a facet of moderdagogy that
continues to demonstrate its potential to enhalceational effectiveness
and efficiency [1]. Indeed, advanced technologielp o overcome a range
of classroom limitations and provide a platform faw learning materials
to meet a variety of learner needs [2]. Mobile desi are examples of
popular advanced technologies increasingly usesupplementary tools in
pedagogical practices, including the implementatbmobile learning (m-
learning) programs [3]. Such devices have the petleto support learning
outcomes by providing students and educators wiéhability to access,
store, and exchange information in any place andmgt time, and to
facilitate the creation of collaborative learnirmgmamunities [4], [5].

Various definitions of m-learning have emerged haracterize the
integral role it plays in education service delyvar educational institutions
around the world. Some definitions focus on dewhbaracteristics, others
on device mobility, and others again on the teabgiokl capabilities of the
device [6]. This study characterizes m-learninghasintegration of all these
factors: the device, the mobility, and the captbdito use the device to
learn in various contexts.

Ongoing developments in portable devices m-learcmribute to
the development of new teaching and learning grede [7]. Such
technologies afford educators and students newadstaAnd opportunities
to manage and utilize learning and teaching maseritn addition,
advancing technologies offer new opportunitieskioowledge management
and collaborative learning practices [8]. It isrd#fere not surprising that
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mobile and other advanced technologies are inerglysiprevalent in
educational settings.

Research studies continue to identify the benefits mobile
technologies for work and study practices [9]-[13{udents report the use
of mobile devices for learning can increase theartipipation and
engagement in academic tasks [12]-[14], and thedtivation to learn.
Furthermore, educators have reported the use oilendévices for learning
can increase their level of interactivity with thestudents and their
classroom management practices [15].

Even though Saudi Arabia has one of the highessrat mobile
phone use, particularly among students and youn@plee the
implementation of mobile devices for learning byademics is still in its
initial stage [16]. Nonetheless, the adoption darteng technologies in
education settings in Saudi Arabia is undoubtedlyh® rise [16]. There are
however still many gaps in the academic understendif how best to
implement them into pedagogical practices to mazéntheir effectiveness.
Specifically, a deeper level of understanding gumed in relation to how
best to respond to ongoing innovation in the figloe anxiety factors
associated with their use, and the cultural facthiet may hinder the
progress of mobile device usage for educationgdqees [17].

Therefore, the current adoption of m-learning te&tbgies among
Saudi university students and educators is an itapbtopic of research
investigation. In response, this study aims tohkrtinvestigate the drivers
of mobile technology acceptance and uses for legrby Saudi lecturers
and students. It also aims to identify and discines features of mobile
technologies that facilitate students and lectuteiigtegrate them into their
academic lives. Research of this kind into m-laagrpractices is important
to better understand the scope of the field and temlnological advances
can be utlized to enhance and capacity of m-legrnin educational
institutions. The purpose of this paper is divid®d two main points:

C 5 )
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* To examine the determinants of mobile technologg t mobile
learning by lecturers and students at two higheication institutions
in Saudi Arabia.

» To discuss the features of mobile social netwoMSNs) that lead
lecturers and students to integrate them into eademic lives.

2. Theoretical framework

To identify the determinants of mobile technologgeufor m-
learning by lecturers and students in higher edmcatettings, this study
illustrated on the Unified Theory of Acceptance ddse of Technology
(UTAUT) model developed by [18] and the Technoldgpceptance Model
(TAM) initially developed [19]. Implied in the UTAD model is that a
person’s intentions to use technology and his a@rusage behaviors are
dependent on eights key constructs that may begamated in to two
domains (see Figure 1): user-technology relatigndhictors including
performance expectancy, effort expectancy, socgifllence, facilitating
conditions; and individual difference factors irgilng gender, age,
experience, and voluntariness of use.
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FIGURE 1. THE UNIFIED THEORY OF ACCEPTANCE AND USE OF TECHNOLOGY.
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Two additional factors: self-efficacy and self-ditedness (related to
students only) were also included for investigatianthis study under
individual difference factors. Self-directednessswacluded for students
only because it is related to how the student tirbis or her own learning
and there is no interest in comparing this with heducators lead their
learning/teaching. As stated by [18], the four tteehnology relationship
factors may be considered as the direct predictdrdechnology use
intentions and behaviors, and the four individuifledence factors as the
moderating effects on technology use intentions lagldaviors. Table 2.1
presents some Conducted in the Context of Mobiriag Technologies
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Table 2.1 Summary of Research Conducted in the Molei Learning
Technologies Context

Authors Aims/ objectives Participants Main findings
|[Reference
|[43] Ebner et a|The aim of this study is {- 34 students The high level of communication mostly between st
(2010) investigate the use of |- 2 lecurers from Supplisuggests great potential for microblogging plat
microblogging platform fof Chain Managemeij (without constraints) to support infoethlearning; namel
processeriented learning if Master's program at tllearning through communicating on different topics.
higher education University  of  Applied

Sciences Of Upper Austrig.

1144] Lan & Sie[The aim of this study is {- 52 freshmen students frd(1) The performance of SMS was better than Emaii]
(2010) examine the use of RSS| the Basic ProgrammirlRSS on content timeliness, and it is suitable festan|
support M-learning Design course at thinformation distribution.

Information an((2) Email performs better than RSS and Email ont

Management Department|richness, and it is applicable for extensive infati |

National Formos|delivery.

University, Taiwan. (3) For the content accuracy and flexibility, RSSfprmg
better than others do. Therefore, RSS is suitabiippolff
front-end mobile devices to access and presenenant

1l[45] Lawlor & |The main idea of this stu¢- 15 first-year Science Students establishealclear preference for podcast for
Donnelly [is to investigate the use o|- Engineering PhD resear|that included summary keyeint slides with explanatg
(2010) different podcast formats | students voice-over by the original speaker.
improve the communicatiq
skills among students
doctoral research.
1l146] Lazzari The main objective of th|- Undergraduate students |Full-time (FT) students who were @ovolved in lesso
(2009) study is to examine the y Human Computg podcasting outperforme@Tl students of previous years
of an educationa)- Interaction course at tldemonstrated higher levels of competitive agencligIT
podcasting  operation Faculty of Arts an(resulted in “better understanding of the theorétissue
University of Bergam{ Philosophy at University (covered in the course and to more effective prall
(ltaly), with the aim t{ Bergamo). skills”.
enhance dearning
environment.
11471 Ng &|Examined integration (- 12 teachers from three|Primary school teachers demonstrated mixed at
Nicholas  |handheld computers (pock primary schools and two|about the educational benefits of pocket PCs;
(2009) PCs) into schools secondary schools located|secondary school teachers demonstrated an atti
Victoria, Australia in the northern and|uncertainty.

eastern regions of |Both primary and secondary school teachers shamethef

Melbourne, Australia. |positive beliefs about the motivational aspect otke

Four schools were in low|PCs on student engagement, particularly for wse

socio-economic districts. |students and in English lessons, but not for thee
academic students.
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3. Methodology

The study employed an explanatory mixed-methoddysfesign. As
such, both quantitative and qualitative researchcyples were applied to
generate different perspectives of, and data owtsamlated to the research
topic for triangulation [20]. This paper report® thuantitative data results
only.

3.1 Settings and participants

Two universities in Saudi Arabia were used asrsgstior this study:
King Abdul-Aziz University in the western part dfe country; and the King
Khalid University, located in a number of townsliming Abha, al-Namas,
and Tanomah in the ‘Asir Province in South-Westdb&uabia.

The study sample comprised 191 lecturers (male;$e98ale = 92)
and 209 students (male = 109; female = 100) froth boiversities (King
Khalid University = 222; King Abdul-Aziz University 178). The students
and lecturers were drawn relatively evenly fromefiiaculties within each
university: College of Education, Faculty of Artsida Social Science,
Faculty of Computing and Information Technologyctéy of Science, and
Faculty of Law.

The ages of the students ranged from 18-26 yegrproXimately
50% of the lecturers were aged between 25 and aksyand 37% were
aged between 35 and 44 years. The majority of stad@®8%) reported
having attained a bachelor's degree; whereas thgeda percentage of
educators (50%) were found to have a Master's @edoiowed relatively
closely (42%) by those holding a Doctoral degree.

3.2 Data collection

The collection of quantitative data for this stuags done via an
online questionnaire. The items in the questiomnasupported data
collection on the demographic characteristics @f plarticipants including
gender, age-range, IT skills, enrolment status, lanel of experience with
the use of mobile technologies; as well as theitudes towards, and
perspectives of, the use of mobile devices to estnéeaching and learning

(adoption - See Appendix A). The questionnaire wasmulti-item
C 9 )
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instrument with responses measured on a 5-poirgrt-tgpe scale ranging
from: 1 (Never) to 5 (Always); or a 7-point Likestpe scale ranging from 1
(Strongly disagree) to 7 (Strongly agree).

3.3 Dataanalysis

The quantitative data were analyzed using SPSSiover23.
Exploratory Factor Analysis (EFA) was performed ngsithe principal
component extraction method. Inferential statistiaaalyses were also
conducted on the data, including a multivariate AMQMANOVA) and a
series of Structural Equation Models (SEM) to erplm further detail the
relationships between the independent and dependantbles. A
multivariate ANOVA (MANOVA) analysis of the data wgperformed to
examine the extent to which the demographic vaeglolf interest (gender
and role) influence the UTAUT scale scores reldtednobile device user
experience. Usage experience for each cohort wagpgd on a spectrum of
experience. The scale scores were entered as deypewnariables in the
MANOVA, with the two demographic variables included independent
variables. The SEM analyses were performed to egple extent to which
the UTAUT model generalizes to the larger poputatiased upon the
study sample. The analyses served to partiallyaatel a testable version of
the UTAUT model as well as to test an extended maodaich included a
range of other attitudinal- and experience-basedabi@s. Figure 2
illustrates the first SEM conducted:
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Figure 2. UTAUT model adopted from [21] with modifications

4. Results

The questionnaire instrument contained items ttecbbata on the
demographic characteristics of the participants @it attitudes towards
and perspectives of the use of mobile devices ppat the enhancement of
teaching and learning strategies.

4.1 Background and experience

Participants were asked to rate the frequency aichwhhey
performed seven activities on their mobile devises Table 1).

TABLE 1. MOBILE DEVICE ACTIVITIES: FREQUENCY OF

PERFORMANCE

Mobile device activity items N Mean SD

Add new friends to your social sites 400 | 3.39 1.19(¢
Follow friends’ post on social sites 400 | 3.73 1.19(
Comment on friends’ posts or re-tweet their tweets 400 | 3.16 1.305
Add family members to your social sites 400 | 3.65 1.248
Chat with friends via available chat tools in socibsites | 400 | 3.58 1.384
Follow pages of famous people 400 | 3.34 1.21(
Post information you think may help others 400 | 3.52 1.411
Mobile device activities scale score (average) 400 | 3.48 0.977

D
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The students and lecturers reported frequencig¢seriSometimes’
(3) to ‘Often’ (4) intervals. Table 1 shows the ligt average frequencies
were for ‘Follow friends’ posts on social sitesdadding family members
to your social sites’; whereas the lowest averageuencies were for
‘Comments on friends’ posts or re-tweet their tweeOverall, students
undertook each of these activities more frequetitlgn lecturers, with
students reporting significantly higher frequen@esall activity items.

Participants were asked to rate the frequency aichwhhey
performed five learning activities on their moldlevices (see Table 2).

TABLE 2. LEARNING ACTIVITIES USING A MOBILE DEVICE

Learning activity items N Mean | SD

Add class pages to your social sites 397 2.90 1.418
Follow class posts on social sites 400 2.88 1.41“)
Comment on class posts or re-tweet their tweet 40Q 2.75 1.483
Add your class to your personal page 400| 3.46 1.381
Share academic information via social sites 395 23 | 1.356
Learning activities scale score (average) 392 3.04| 1.203

The students and lecturers reported frequencideeirRarely’ (2) to
‘Often’ (4) intervals. Table 2 shows the highesemmge frequency was for
‘Adding your class to your personal page’; wheréas lowest average
frequency was for ‘Comment on class posts or restuleeir tweet’. Again,
the students reported significantly higher frequesion all learning activity
items compared to the lecturers.

4.2 User-technology relationship factors

Participants were asked to rate five performangeeetancy items
related to mobile device use for learning (see @8l
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TABLE 3. PERFORMANCE EXPECTANCY AND MOBILE DEVICE
USE FOR LEARNING

Performance expectancy items N Mean SD

Mobile devices are useful tools for learning 404 68 | 0.812

Mobile devices for learning allow students to compglte | 400 | 5.89 | 1.359
learning tasks more quickly

Students feel more productive in the course when gy | 400 | 5.59 | 1.353
mobile devices for learning

Mobile learning enables students to obtain betterelarning | 400 | 5.34 | 1.557
outcomes

Learning performance improved with the use of mobi | 400 | 5.53 | 1.497
learning devices

Performance expectancy scale score (average) 400 715.| 1.140

The students and lecturers reported levels of aggae in the
‘Slightly agree’ (5) to ‘Strongly agree’ (7) intaals. Table 3 shows the
highest average agreement was for ‘Mobile devicesuseful tools for
learning’; whereas the lowest average agreementfevadlobile learning
enables students to obtain better learning outcomes

Participants were asked to rate five effort expengatems related to
mobile device use for learning (see Table 4).

TABLE 4. EFFORT EXPECTANCY AND MOBILE DEVICE USE
FOR LEARNING

Effort expectancy items N Mean | SD

Using mobile devices for academic purpose is an gatask for | 400 | 5.85 1.266
me

| understand how to develop and create mobile leaing | 400 | 5.69 1.349
activities

Mobile learning enables students to become more #kil in | 400 | 5.85 1.310
utilizing technology for academic purpose

Students understand how they can easily interact ah| 400 | 5.89 0.997
participate in mobile learning activities

| can easily complete my assignment using my mobitievice 400| 5.92 1.131
Effort expectancy scale score (average) 400 5.84 o011
( 13)
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The students and lecturers reported level of ageeénin the
‘Slightly agree’ (5) to ‘Agree’ (6) intervals. Tabl4 reveals the highest
average agreement was for ‘I can easily completeassygnment using my
mobile device’, and the lowest average agreemerst f@a ‘| understand
how to develop and create mobile learning actisitie

Participants were asked to rate five social infageitems related to
mobile device use for learning (see Table 5)

TABLE 5. SOCIAL INFLUENCE AND MOBILE DEVICE USE FOR
LEARNING

Social influence items N Mean SD

People who influence my behavior think that | shoud use| 400 | 4.95 1.424
mobile devices for learning

| should use mobile devices for learning because @ae who | 400 | 4.97 1.474
are important to me think that I should use it

| play the main role in the use of mobile devicesof learning | 400 | 5.63 1.181
and should be supportive of my classmates

| am likely to be well engaged in using mobile deges for | 400 | 5.65 1.354

learning if my class supported its use

Using mobile technologies in my learning process de not fit | 400 | 3.94 2.17]
my learning culture

Social influence scale score (average) 400 5.03 56

The students and lecturers reported level of ageeénin the
‘Slightly disagree’ (3) to ‘Agree’ (6) intervals.able 5 shows the highest
average agreements were ‘I play the main role éenute of mobile devices
for learning and should be supportive of classmasesl ‘| am likely to be
well engaged in using m-learning if class suppoiteduse’; whereas the
lowest average agreement for ‘Using mobile techgiek in my learning
process does not fit my learning culture’ (i.er,dnegatively worded item).

Participants were asked to rate five facilitatingndition items
related to mobile device use for learning (see & &bl

C 14)
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TABLE 6. FACILITATING CONDITIONS AND MOBILE DEVICE
USE FOR LEARNING

Facilitating conditions items N Mean | SD

| have the resources required to adopt mobile devis for | 400 | 5.45 1.614
learning

| have the knowledge required to use mobile devicefor | 400 | 5.86 1.184
learning

Mobile devices used in learning are compatible withother | 400 | 5.46 1.581
technologies | use

Assistance is available to solve any difficulty | met when using| 400 | 5.31 1.72(
mobile devices for learning

The university has a plan to introduce and integra¢ mobile | 396 | 3.12 1.991
technologies in education

Facilitating conditions scale score (average) 396 . 1.153]

Students and lecturers reported agreement levekhan'Slightly
disagree’ (3) to ‘Agree’ (6) intervals. Table 6 eals the highest average
agreement was for ‘I have the knowledge requirealstomobile devices for
learning’; whereas the lowest average agreemenfavaghe university has
a plan to introduce and integrate mobile techne@®gn education’.

Notably, when scores were treated as non-paramatiic ordinal,
the students reported significantly higher agreemesmpared to the
lectures for all items across the four user-teabglrelationship factor
categories except for the item, ‘The university haglan to introduce and
integrate mobile technologies’, in ‘Facilitatingnzbtions’.

4.3 Individual difference factors

Students were asked to rate their level of agreerfm@nll self-
directedness items related to mobile device uske&oning (see Table 7).
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TABLE 7. STUDENT SELF-DIRECTEDNESS RELATED TO
MOBILE DEVICE USE FOR LEARNING

Student self-directedness items N Mean SD

In a mobile learning environment, | can manage myiime well | 209 | 6.06 1.163
and | can fix specific times to prepare mobile learing
activities

| can search out information more effectively usingmobile | 209 | 6.33 1.337
technologies

Using mobile devices for learning allows me to beystematic in | 209 | 6.38 1.012
managing my learning time

Mobile devices for learning help me to enjoy learmig new | 209 | 6.40 0.976
information

| believe | have a need to teach/learn via mobileedices 209| 6.14 1.285||

When presented with a problem | cannot solve whilausing | 209 | 6.15 1.543
mobile devices for learning, | ask for assistance

In a mobile learning environment, | am responsiblefor my | 209 | 6.43 1.017
own action

| prefer to set my own goals when using mobile desges for| 209 | 5.99 1.546
learning

In a mobile learning environment, | would like to assess my 209 | 6.17 1.347
academic performance

| am more focused on mobile learning activities 209 5.98 1.362
Using mobile technologies, | can find information lg myself 209 | 6.21 1.209
Self-directed learning scale score (average) 20D 26. 1.004

The students reported agreement levels in thel®jiggree’ (5) to
‘Strongly agree’ (7) intervals. Table 7 shows tighlest average agreements
were for ‘In a mobile learning environment, | anspensible for my own
action’, ‘Mobile devices for learning help me toj@n learning new
information’, and ‘Mobile learning helps me to bgstematic in managing
learning time. In contrast, the lowest average emgent was for ‘I am more
focused on mobile learning activities.

Participants were asked to rate five self-efficéigyns related to
mobile device use for learning (see Table 8).

{ 16 )
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TABLE 8. SELF-EFFICACY FOR MOBILE DEVICE USE FOR

LEARNING

|| Self-efficacy items N | Mean SD

| could complete the desired task using mobile teclogies if 400 | 5.62 | 1.223]
here was no one around me to direct my use of mdbidevices

or learning

| could use technologes that support mobile learning, even if | 400 | 5.72 | 1.407
had never used such technology before

| could use technologies that support mobile learng if | had seen 400 | 5.69 | 1.3964
someone else using it before trying it myself

Someone else needs to help e use mobile devices to prepal 400| 5.01 | 1.591
an academic task

| could complete the desired task using mobile tectologies if 1| 400| 5.92 | 1.02(Q
had enough time to check the task for which the madle

echnology was designed
||Se|f-efficacy scale score (average) 4005.59 | 0.919f

The students and lecturers reported agreemenslavehe ‘Slightly
agree’ (5) to ‘Agree’ (6) intervals. Table 8 rewwedhe highest average
agreement was for ‘I could complete the desireck tasing mobile
technologies if | had enough time to check the taskwhich the mobile
technology was designed’; whereas, the lowest geemgreement was
‘Someone else needs to help me to use mobile devmeprepare an

academic task’.

Participants were asked to rate seven voluntarioésgse items

related to mobile device use for learning (see & &bl
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TABLE 9. VOLUNTARINESS OF MOBILE DEVICE USE FOR

LEARNING

|| Voluntariness of use items N SD
Despite the benefits mobile learning provides, these of mobilg400 1.511
Lechnologies is not compulsory in my class
||My class does not require me to use mobile devicks learning |400 1.523
||It is not permitted to use mobile devices in the assroom 400 1.554
||I intend to use mobile devices for learning in théuture 400 1.424
||I prefer to make mobile learning compulsory in my tass 400 1.863
Students are allowed to bring their own devices andse them 400 1.867
Lhe classroom

| wish to use mobile devices for learning to improg the way400 1.414
students learn my subject

||VOIuntariness of use scale score (average) 40 44.024

The lecturers and students reported levels of ageee in the
‘Slightly agree (5) to ‘Agree’ (6) intervals. Tabl@ shows the highest
average agreements were for ‘I intend to use malalaces for learning in
the future’, and ‘I wish to use mobile devices fearning to improve the

way of learning students learn my subject. The Kiwaverage agreement
was for ‘Students are allowed to bring their owrides and use them in the

classroom’.

Participants were asked to rate five behaviora&ntion items related

to mobile device use for learning (see Table 10).
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TABLE 10. BEHAVIORAL INTENTION TO USE MOBILE DEVICE S
FOR LEARNING

|| Behavioral intention to use items N | Mean!| SD
||I intend to use mobile devices for learning in my @ademic life 400] 6.19 | 0.974
||I intend to use mobile devices for learning frequetty 400| 5.86 | 1.358

||I would like to be involved in mobile device basedourses in the future 400 6.14 | 1.127
| support the idea that students bring their own deices to class and {
use them for their own learning purpose

|: would recommend that others use mobile devices timnprove access t
he course materials

||Behavioura| intention scale score (average) 4006.00 | 0.970

400| 5.85 | 1.349

400| 5.98 | 1.165

The students and lecturers reported levels of aggae in the
‘Slightly agree’ (5) to ‘Strongly agree’ (7) inteals. Table 10 reveals the
highest average agreements were for ‘I intend ® msbile devices for
learning in academic life’, and ‘I would like to bavolved in mobile
device-based courses in the future’; whereas,dwedt average agreement
was for ‘I intending to use mobile devices for l@ag frequently’.

When scores were treated as non-parametric andabrditudents
reported significantly higher agreement than leatsiracross all self-
efficacy, behavioral intention to use, and volumss of use items,
excepting; ‘Despite the benefits mobile learningvides, the use of mobile
technologies is not compulsory in my class’.

4.4 Internal and external learning environment factors
Participants were asked to rate four content acitess related to
mobile device use for learning (see Table 11).
TABLE 11. CONTENT ACCESS WHEN USING MOBILE DEVICES
FOR LEARNING

|| Content access items N| Meap SD
"Access the Internet for educational content througla mobile phone 400, 5.99 1.09%

Provide notifications or lecture notes via mobile scial networks instead | 400 | 5.50 | 1.585
of learning management system

||Encourage student group discussion using mobile dexés 400/ 6.06] 1.13

||Have lecture recordings available to students in alio or video 400| 5.98| 1.134

||Content access scale score (average) 400 | 5.88| 1.014
C 19)
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The lecturers and students reported levels of ageae in the
‘Slightly agree’ (5) to ‘Strongly agree’ (7) intaals. Table 11 reveals the
highest average agreement was for ‘Encourage stugtenp discussion
using mobile devices’; whereas the lowest averageement was for
‘Provide notifications or lecture notes via molslecial networks instead of
learning management systems’.

Participants were asked to rate six academic conuation items
related to mobile device use for learning (see 4.

TABLE 12. ACADEMIC COMMUNICATION WHEN USING
MOBILE DEVICES FOR LEARNING

"Academic communication items N| Mean SD

If | had mobile learning, | would develop better learning| 400| 5.64 | 1.377

resources than the current learning management sysin allows

by using web-based mobile applications

I\Neb-based mobile applications provide more flexibl 400 | 5.66 | 1.534]

communication than the current learning managemensystem

| encourage my classmates to use mobile social nefiks to sharg 400 | 5.68 | 1.501

academic knowledge

If | could participate in mobile learning activities, | would 400| 5.91 | 1.30§

communicate better with my classmate than via facts-face

communication

| prefer to use mobile social networks to communida with the| 400 | 5.23 | 1.892]

students rather than the current learning system

Ll\/élobile learning activities allow me to communicateand interact| 400 | 5.53 | 1.572|
ith the students better than face-to-face communation

“Academic communication 400| 5.61 | 1.241

The students and lecturers reported agreemenslavéhe ‘Slightly
agree’ (5) to ‘Agree’ (6) intervals. Table 12 showe highest average
agreement was for ‘If 1 could participate in mobléarning activities, |
would communicate better with my classmate than faae-to-face
communication’, and the lowest average agreemerg ¥Voa ‘Mobile
learning activities allow me to communicate anckratt with the students
better than face-to-face communication’. Participawere asked to rate
seven quality characteristics of mobile learnireg($able 13).

{ 20 )
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TABLE 13. MOBILE DEVICE CHARACTERISTICS QUALITY

Quality characteristics of m-learning N | Mean SD
For m-learning to be effective, it is important for the service to| 400 | 6.19 | 1.024
be error- free

For m-learning to be effective, it is important for the service to| 400 | 6.25 | 0.98(
be always available

For m-learning to be effective, it is important for the service to| 400 | 6.30 | 1.053
provide fast downloads

For m-learning to be effective, it is important for content to be| 400 | 6.32 | 1.094
easy to navigate

For m-learning to be effective, it is important for content to be| 400 | 6.25 | 1.09¢
understandable

For m-learning to be effective, it is important for content to be| 400 | 6.25 | 0.94]
current

It is important that mobile learning services be pesonalized to| 400 | 6.30 | 0.884
meet class needs

Quality of mobile communication scale score (averag 400| 6.27 | 0.93Q

Participants reported agreement levels in the ‘Agf&) to ‘Strongly
agree’ (7) intervals. Table 13 shows the highesraye ratings were for
‘For m-learning to be effective, it is importantrfoontent to be easy to
navigate’, and the lowest average ratings were'For m-learning to be

effective, it is important for the service to beoesfree’.

Participants were asked to rate 11 skills percepticelated to

mobile device use for learning (see Table 14).
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TABLE 14. SKILL PERCEPTIONS FOR MOBILE DEVICE USE F OR

LEARNING
||Ski|| perceptions items N |Mean| SD
| would be anxious about using a mobile device toefp support 400| 6.10 | 1.05]
academic work
| find it interesting to use and learn new technolgy to assist my 400 | 6.16 | 1.057)
lacademic work
| could probably teach myself most things | need t&now about 400 | 6.19 | 0.95§|
mobile devices
||I feel insecure about my ability to use mobile deees 400, 4.81 | 2.243|
‘: find |1 adapt quickly to the use of new mobile tebnologyl 400| 6.21 | 0.951
eatures

||I can use mobile devices to do what | want to do 00 6.05 | 1.154
t'fvl have a problem using a mobile device, | usuafl solve it onqd 400 | 5.80 1.299|

ay or another
||I am in complete control when | use mobile technolgies 400| 5.89 | 1.326
||Mobi|e technologies are sophisticated to use 4004.84 | 2.029|
| prefer to get help from someone who can tell meéne best way t¢ 400 | 5.68 | 1.41(Q
use mobile technologies
||I like to discover new technologies by myself 4005.97 | 1.039|
||Ski||s on mobile devices scale score (average) 406.79 | 0.944

The students and lecturers reported levels of aggae in the
‘Neither agree nor disagree’ (4) to ‘Strongly agr@g intervals. Table 14
reveals the highest average rating was for ‘| firmdiapt quickly to the use
of new mobile technology features’; whereas theelsiwaverage rating was

for ‘Mobile technologies are sophisticated to use.

Participants were asked to rate seven characbsrigif mobile

devices related to uses for learning (see Table 15)




— Ye¥e pilis — 0V e — dcgid! doi pidl Sigms Al

TABLE 15. MOBILE DEVICE CHARACTERISTICS FOR M-

LEARNING
||Mobi|e device characteristics items N| Mean SD
||I prefer to use a mobile device with a small screen 400| 4.19 | 2.107

| support the idea of integrating social networks m my| 400| 5.81 | 1.394]
eaching/learning because they are accessible viaynmobile
device

||Current mobile devices are compatible with my cours content 400) 5.39 | 1.484

||I have access to the Internet at my university wheaver | need it | 400 5.63 | 1.586

||Mobi|e learning technologies are available for a rasonable price| 400 5.58 | 1.573|

| prefer to use mobile devices to access learningaterials instead 400 | 6.04 1.287
of using a desktop computer because thegre easy to acce
henever and wherever required

ith  mobile learning technologies, | can complef 400| 5.97 | 1.162]
eaching/learning tasks and have them available imobile devices
||Characteristics of mobile devices scale score (aagre) 400 5.52 | 1.069

The students and lecturers reported levels of aggae in the
‘Neither agree nor disagree’ (4) to ‘Agree’ (6)antals. Table 15 shows the
highest average rating was for ‘I prefer to use ieoto access learning
materials instead of desktop computer’; whereaslahest average rating
was for ‘I prefer to use a mobile device with a 8reereen’.

When scores were treated as non-parametric andabrditudents
reported significantly higher agreement than lemtsiracross all content
access, academic communication, quality of m-learnservice, skills
perceptions, and characteristics of mobile deveEms.

45 MANOVA and SEM results

The MANOVA test results for role, gender, and thweo-way
interaction between role and gender to predict db@le scores were all
statistically significant. Role significantly influnced scores for 10 of the 12
scale scores included as dependent variables $iathstudents obtained
significantly higher scores than lecturers on thesmales. Gender
significantly influenced scores for five of the $2ale scores included as

dependent variables such that females obtainedfisagtly higher scores
C 23)
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than males on these scales. The two-way interatt@iween gender and
role significantly influenced scores for four oketh2 scale scores included
as dependent variables such that females obtaimguficantly higher
scores than males on these scales. In terms d$ sl mobile devices,
females obtained higher scores than males, ancergticbtained higher
scores than lecturers. In terms of the quality afbile services, male
students obtained the lowest scores and femalermstsidhe highest scores.
In terms of behavior intention scores, female stiglebtained higher scores
than male students, and both female and male dwddstained higher
scores than either male or female lecturers. Imgeof effort expectancy
scores, female students obtained higher scoresntlada students, and both
obtained higher scores than either male or feneaieiters.

A structural equation model (SEM) with predictarsyderators, and
outcome variables indicated that role (being aestt)dwvas significantly and
positively associated with the three moderator aldes plus the
voluntariness of use outcome such that studentsaapg to be more likely
than lecturers to obtain higher ratings. In confrgender (being female)
was significantly and positively associated withe tmoderator, effort
expectancy, and the outcome variable, behavior@niion such that
females appeared to be more likely than men to irobkagh effort
expectancies and to intend to use mobile devices.

The associations between predictors, moderators @mdome
variables included both direct and indirect pathsvayirect pathways for
gender (being female) included those towards effxpectancy and
behavioral intention, and direct pathways for studgeincluded those
towards social influence, effort expectancy, perfance expectancy, and
voluntariness of use. Indirect pathways for ger{theing female) and role
(being a student) both included pathways towardsntariness of use and
behavioral intention. The strengths of these diaad indirect pathways
were compared. For gender, the indirect pathwayaitdsvoluntariness of
use and the direct pathway towards behavioral fitlenvere each greater in
magnitude than the corresponding indirect/direé¢otf For role (being a
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student), indirect pathways towards both volunes#of use and behavioral
intention trumped the corresponding direct pathways

A follow-up test involved an extended UTAUT modeat included
additional variables from the present datasetedl&d the impact of mobile
learning components, with four of the five variablelated to the impact of
mobile learning components entered as additionatieradors. For the
purposes of this analysis, it was assumed thanjadds about the impact of
mobile learning components were influenced by parémce expectancy,
effort expectancy, and social influence variabkes.one might expect, the
parsimonious model included only some of the pdssissociations
between the exogenous variables, moderators arobroat variables (see
Figure 3). Of interest to this study is that neith@e (being a student) nor
gender (being female) retained any direct pathwayshe two outcome
variables: voluntariness of use and behaviorahiie. It follows that one
would expect the indirect pathways to be greatenagnitude in both cases
(by default).

Gender (being female) included direct pathways tfiorte
expectancy, quality of mobile service, academic maomication, and
content access, but not to voluntariness of udsebavioral intention. Role
(being a student) included direct pathways to alfliables except for
voluntariness of use or behavioral intention. Gerfdeing female) and role
(being a student) both included indirect pathwagscharacteristics of
mobile use, quality of mobile service, academic gamication, content
access, the voluntariness of use and behavioeaition. For gender (being
female), the indirect pathways to voluntarinessuske and behavioral
intention were by default greater in magnitude tti@ncorresponding (non-
significant) pathways. Likewise, the indirect padywfor gender to the
characteristics of mobile use was greater in mageitHowever, the direct
pathways between gender and quality of mobile eserviacademic
communication and content access were each gramteragnitude than
their indirect counterparts. For role (being a stujl the indirect pathways
to the voluntariness of use and behavioral intentieere also by default

greater in magnitude than the corresponding (ngndgtant) pathways.
(C 25)
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Beyond these pathways of primary interest, and wWith exception of the
indirect pathway between role and content accdblsy direct pathways (to
guality of mobile service, and academic communicgtiwere greater in
magnitude.

In summary, after adding four variables relatedtite impact of
mobile learning components as additional moderat@isher gender (being
female) nor role (being a student) included dirpathways to the two
outcome variables. It follows then that variablesaziated with the impact
of mobile use on learning played an important rolexplaining the effect
of gender and role on the two outcomes (voluntasnef use, behavioral
intention).

Figure 3. Parsimonious version of UTAUT extended model.

5. Discussion

These results reported in this study show that operince
expectancy and facilitating conditions affect tedogy use behavior [18].
In turn, while numerous studies have reported eragpng results with
respect to the integration of mobile devices inkassrooms to facilitate
learning and teaching [22], [23], an initial anasysf students’ and
lecturers’ expectations and perceptions of therteldyy is still vital [24],
[25].
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The students’ overall perceptions of mobile deviéas learning
were significantly more positive than the lecturgrsrceptions. As shown
in the results, significant differences betweenheagoup emerged in
relation to performance expectancy, although batbugs regarded m-
learning devices to be user-friendly, time-saviagd highly productive,
which could serve to improve their overall perfono@. These findings
accord with previous research findings that peroroe expectancy acts as
the strongest factor relating to learner acceptarides suggests that
students have a favorable view of mobile devicehiwihigher education
learning contexts and believe that such devicesara#n their learning
capabilities [26].

Moreover, students have more favorable attitudes tlecturers
toward m-learning devices in relation to effort egfancy, with respondents
regarding mobile devices to be user-friendly andeasy way to complete
academic tasks. They also exhibited understandiniy r@spect to using
such devices to interact with others. However, sdewturers indicated
concerns about their understanding of how to craatedevelop m-learning
activities. The results accord with previous receatindings that effort
expectancy has a significant and positive impactlearner behavioral
intentions [27], [22], with learners showing gredtelination if they regard
such devices as user-friendly and understandaBle [2

The present study demonstrates that social infiegenuch more
prominent for students than for lecturers. The ltesadicate that students
particularly have a preconceived notion that the elsmobile devices will
enable them to support their classmates and signily enhance their
engagement in-class activities. Moreover, studdetsonstrated a greater
propensity to be influenced by people around themelation to the use of
mobile devices for learning compared to lecturérese results conform to
those found in previous research [29], [26]. Fatance, [26] suggested that
students regard their social circle as influentiategard to the adoption of
such technology and concluded that the prominegurdés could act as
opinion-makers while integrating mobile technology.

27 )
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Overall, students appear more willing than lecwrés use m-
learning technology and report having adequate uress to purchase
devices, knowledge of how to use m-learning teabgiies, and an ability to
access assistance when issues arise. These firadiggsvith those reported
in previous research, where students reported hlhgg adequate resources
to afford such devices [30], [31]. However, botloyps did indicate that
mobile technologies do not fit into the presentri@ay culture and felt
uncertain as to whether the university had a planintegrate such
technology into the learning programs (relateddmiaistrative resistance).

Various research studies have contended that Sielkey and self-
directedness have a significant and positive imibge on learners’
willingness to use new technology. Moreover, pewei ease and
productive usage have been linked directly to ecefffidence and
willingness to adopt the technology [32], [33]. Tiesults for student self-
directedness and whether they feel they can uselendévices to better
manage their time (e.g., search for informationckjy) and to learn in a
self-organized environment (i.e., more autonomaasning and increased
responsibility for their own learning) suggest asifige attitude and
willingness in this regard. However, the resultsvglstudents’ present focus
is more on face-to-face learning activities, whagjtee with results reported
in previous research [32], [33], [26].

In terms of self-efficacy for mobile technology uds is higher in
students compared to lecturers. Students demomstnaadiness to take the
risk to use mobile technologies without assistaarue are confident in their
ability to implement the latest technology on thewn assignments to
complete assigned tasks for which the mobile teldgyois designed.
Similarly, students appear to be more enthusiagbiout using mobile
technologies in the classroom compared to lectlasrhey regard it as an
efficient learning tool. The self-efficacy resuttgree with previous studies
findings that prior use of mobile technology andf-sfficacy influence
student confidence and perceptions of usage ease-fearning [32], [33].
Overall, a positive association between self-effjcand willingness to

adopt mobile technologies for learning is evidemibag both students and
{ 28 )
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lecturers. Both groups agree however, that theentitearning environment
does not support the use of such mobile devices.

Both lecturers and students show a behavioral timteigwillingness)
to use mobile technology for academic purposeserms of frequency of
use; however, the idea of frequently using mobdeicks for learning is not
widely supported by either group. These findingsoad with those in
previous research showing mobile device use irtllgsroom may result in
unproductive behaviors, and that access to molalecds should only be
allowed when required [34].

Also of interest to this study is the internal aexternal factors
related to m-learning (e.g., access to content,ilmalevice characteristics,
etc.) and how willing the lecturers and studentsewte use mobile devices
to conduct group discussions, record lectures, @odide notifications of
lecture notes via mobile social network platforiig results showed both
groups had a relatively positive attitude towatusse ideas. These findings
accord with those reported by [34], where the neteas recommended
limited access to content to avoid any possibleus@s The results also
suggest that both groups regard m-learning techyedoas an effective
mode of academic communication. However, both gsoajso regard
mobile technologies and face to face communicasisrequally important
for interacting with fellow students. Reference ][3®&ported the same
results by placing an emphasis on the effectivenéssobile devices while
communicating and interacting for educational psgso

In relation to mobile device characteristics, bgtbups placed high
importance on ease of navigation, followed by udsendliness, service
availability, and fast speed. However, respondemi®e not very concerned
about the error-free demand. Other desirable ctearsiics included
affordability, broad access, and opportunities mbegrate with social
networks. A small screen was not considered a aldsircharacteristic.
These results aligned with those reported in previoesearch where
researchers contended that ease of use and tlsé ¢amracteristics could
convince learners to accept a new mode of lear{6d However, the
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findings did not accord with [37], as researchersssed the importance of
both the size and the smooth touch of the deviaesc These discrepancies
may be due to differences in how the specific itemese measured across
the studies, along with differences in the sam@asalyzed within the
studies.

Lastly, the significance of gender in m-learningages has been
studied by many authors, with mixed results regbrtReference [26]
reported gender had a significant impact, wher&8] found no such
impact. Within the current study, the multivariéésts for the role, gender,
and the two-way interaction between role and gendage all significant. In
terms of role, students were found to indicate ificantly higher scores on
10 of the 12 scales compared to lecturers. Gerdend female) was found
to significantly influence 5 of the 12 scale scorbshavioral intention,
content access, academic communication, qualitgaifile communication,
and skills on mobile devices. Analysis of the twaywnteraction between
role and gender found that being a student andgbieimale significantly
influenced scores for 4 of the 12 scale scoresrieéixpectancy, behavioral
intention, the quality of mobile communication, as#ills on mobile
devices. Here, the research findings differ fromsthreported in previous
research where gender did not show any signifiddfgrence [39]. A study
conducted by [40] also did not report a significewle of gender regarding
m-learning usage. However, due to the limited scop their respective
studies, both researchers suggested exploringotkeof gender in greater
detail. The discrepancies may also be due to éifiegs in how the specific
items were measured across the studies, along diiterences in the
samples analyzed.

The higher student scores related to willingness emthusiasm to
engage in m-learning compared to lecturers sugidpestif policymakers
decide to integrate m-learning into the overalim&®gy environment, then
support from students would be greater than frootulers. Similarly,
policymakers must take into consideration that etigelf-directedness and
both lecturers’ and students’ performance expeaansocial influences,

C 20>
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effort expectancies, and perceptions of device adtaristics were
significant predictors of behavioral intention teeum-learning.

6. Conclusion

Overall, the findings in this study were rich amsightful, adding
further clarity to our understanding of the factdetermining students’ and
lecturers’ adoption and continued use of mobilénetogies for learning in
higher education settings. Most students and lertundentified the
affordance of such technologies to enhance acadarfocmal, and teacher-
student communication pathways and for the creadimh management of
new knowledge as important determinants of use. d¥ew it was also the
case that aspects of the design of mobile techredoguch as screen size
and data storage capacity were identified by théiggzants as potential
hindrances to use. Although both students and nextuheld generally
positive perceptions of m-learning within Saudi Heg education service
delivery, the students overall were more receptiveéhe idea and to the
affordances mobile technologies offer to the leagrprocess. Regarding the
integration of mobile technologies for learning oinhigher education
settings, both students and teachers reaffirmetiniys reported in previous
research of the need to ensure ease of use, ceneeniand the provision of
organizational support for users.
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Appendix A: Survey Constructs (Alshehri, 2017)

Construct

Definition

Performance expectancy
(Venkatesh et al 2003
Davis,1989; Davis et al.,198¢
Moore and Benbasat,1991)

“In this research, performance expectancy refethé
3;degree to which an individual believes that ug

ng

):mobile technologies will help him or her to attgdin

gains in personal performance”.

Effort Expectancy
(Venkatesh et al ., 2003; Dav
et al.,1989)

“In this research, effort expectancy refers todbgree|

isof ease associated with use of mobile technoldigie
learning and teaching purpose”.

Social Influence
(Venkatesh et al 2003
Ajzen, 1991; Davis et al.,198¢
Fishbein and Ajzen, 1975)

“Social influence is defined as the important p
3;pressure that influences the intentions to use I
);technologies.”

Facilitating Conditions
(Venkatesh et al ., 2003

Ajzen, 1991)

“The degree which students/lecturers believe

'uhat
;organizational and technical infrastructure suppo

using mobile technologies.”

Self-efficacy
(Akour, 2010)

“Self-efficacy is defined as an individual’'s pertiep
of his or her ability to use mobile technologies
complete an educational task”.

Voluntary use (Vanketesh,“It is defined as “the extent to which potentiabgaters
Morris, Davis, & Davis,| [of technology] perceive the adoption decision E)Lurb
2003), non- mandatory” as cited in (Dulloo, Mokashi, & B
2015)".
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Behavioral Intention
(Venkatesh et al., 2003; Ajze

“In this study, the behavioral intention is defined
nthe degree to which lecturers or students intenast

1991; Davis,1989) mobile technologies for academic purpose in [the
future.”

Mobile technologies & “The degree which lecturers or students believé tha

Content Access (from themobile technologies are suitable to be used tojj get

presented literatures) access to the academic materials”.

Mobile technologies & “The degree which lecturers or students believé tha

Academic Communication mobile technologies are suitable to be used] in

(from the presented literatureslacademic communication”.

Quality of Mobile “The influence perceptions of the reliability,

Service
Akour (2010)

responsiveness, quality, personalization, and #gd
of a system have on the use of mobile technoldgie
academic purpose”.

Ur

Skills of using Mobile
technology (SUM) (from the

presented literatures)

“In this research, SUM or lectures’ and stude
mobile skills refers to the degree to which
individual believes that he or she has the requ
skills to use mobile technologies to completesik’ta

e
n

red

Mobilg
the

Characteristics  of
(CAM)

presented literatures)

Device (from

1%

“The degree which individual
that
characteristics to be used to undertake a spea#lc'.

believes mobile devices have suitg

(lecturers/studergs)

ble

SDL
(Fisher, King, & Tague, 2001

amount of responsibility the learner accepts fer dni
her own learning”.

“Self-directed learning is defined in terms of the




