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FACTORS INFLUENCING FEMALE UNDERGRADUATE STUDENTS’ ACCEPTANCE OF, AND
MOTIVATION TO, USE TABLET COMPUTERS FOR LEARNING

Azza Mohammed Alomary

M-learning can play an important role in the development of teaching and learning methods for
higher education. Nevertheless, the successful implementation of m-learning in higher education
will be dependent on users’ acceptance of this technology. Therefore, the purpose of this study is
to give a better understanding of female undergraduate students’ attitudes towards using tablet
computers in learning through exploring factors that influence students’ motivation to use and their
acceptance of tablet use in learning. This study explores female students’ preferred ways of learning
when using tablets, as well as the barriers to tablet use, in the context of higher education in the
Kingdom of Saudi Arabia. The research develops a new model which integrates the original
technology acceptance model (TAM) with self-determination theory (SDT), and names it Motivation
and Acceptance of Learning with Tablet (MALT). The new model is developed initially from the
literature and then verified through students’ perspectives gained from twenty semi-structured
interviews in the first phase. The complete model is validated further based on students’
perspectives gathered via 303 online questionnaires in the second phase, and then finally validated
by using responses of experts gathered via three semi-structured interviews in the third phase. The
study follows an exploratory sequential mixed methods design which gathers qualitative and
quantitative data in an ordered sequence. Thematic analysis is used to analyse the interviews and
exploratory and confirmatory factor analysis as well as structural equation modelling to analyse the
questionnaire. The study outcomes are a new research model (MALT) and a validated metric. The
research used a systematic mixed methods triangulation approach to identifying the factors of
students’ motivation to use and their acceptance of tablet use for learning, which may be useful for
future researchers in the area of acceptance of mobile technology enhanced learning. Also, there
are statistics results and recommendations that can be brought to the attention of policy makers
regarding tablet use in higher education. The research contributes to the body of knowledge in the
educational technology field instrumentally, theoretically, methodologically and practically.
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Chapter 1

Chapter 1: Introduction

1.1 Background

Over the past decade, education systems in general and higher education (HE) in particular have
seen transformations because of the development of information and communication technology
(ICT). The conventional ‘chalk and talk’ method of lecturing in public and private universities in
Kingdom of Saudi Arabia has gradually been supplemented by technology-enhanced
teaching/learning processes (Al-Qirim, 2011; Al-Wabil, 2015; Almarwani, 2011; Gursul & Tozmaz,
2010; Martin et al., 2011). This have taken the form of multimedia and web-based systems such as
smart boards, smart class rooms, virtual learning environments and online assessment. These have
been evaluated on different courses across programmes of study with encouraging results (Boakye,
2016; Eristi et al., 2011; Naismith & Corlett, 2006; Sevindik, 2010; Williams & Pence, 2011). In the
Kingdom of Saudi Arabia, many universities have provided technology facilities both software and

hardware, to enhance teaching and learning processes.

A HEPI report cited evidence from 15 years of project work in the United States, which suggested
that using technology-enhanced learning can enable institutions to improve learning outcomes and
reduce costs (Davies et al., 2017). Many studies have investigated technology-enhanced learning
(TEL) both qualitatively and quantitatively. Some concluded that TEL has a positive influence on
learning (Economides & Grousopoulou, 2009; Huang et al., 2008; Jeong & Hong, 2011) while others
highlighted its inadequacies (Eristi et al., 2011; Huang et al., 2008; Jun & Zhi-yi, 2010). One of the
forms of technology-enhanced learning is mobile learning (m-learning). Williams and Pence (2011),
in their study of the role of technology in chemistry teaching, found that smart phones can enhance
learning, and Moran et al. (2010) concluded that using tablet computers in higher education was
very effective. However, on the whole, it is evident that a clear picture of m-learning affordance
and effectiveness has yet to be obtained, and this will be commented on in the literature review.
M-learning might play an essential role in the development of teaching and learning processes in
higher education (Ali, 2012). However, the successful implementation of m-learning in higher

education is reliant on users’ acceptance of this kind of technology.

Amongst mobile devices and other technologies, researchers agree that tablet computers are
useful tools for educational purposes and that it can be used very effectively to enhance student
learning and interaction, and to increase student motivation and engagement (Fischer et al., 2013;
Kothaneth et al., 2012; Mohseni, 2014). The tablet computer has recently become a very popular

tool in education. The Apple iPad, launched in 2010, was the initial market leader in tablet
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technology, and since then other manufacturers including Samsung, Motorola, Lenovo, Toshiba,
Acer and Asus have been quick to launch their own tablets with Google’s mobile operating system,
Android. Motion’s Blackberry Playbook and HP’s TouchPad are also in the category of “tablet”. The
touch screen technology of these devices has significant implications for learning, since it is highly
interactive. Against the fixed type of ICT tools, the mobile technologies are better able to enhance
and support learning, a fact which has proved attractive to the current generation of students
because they are easier and faster. The reasons for using technological devices, and particularly
mobile devices, are to enhance, support and transform the learning experience in order to improve
learning outcomes for students (Context, 2014). So, the versatility and flexibility of tablets may
provide the potential to change the learning experience of students. However, the deployment,
monitoring and management of tablets are issues which need to be tackled. In addition, there is
still a significant gap in the literature on tablets acceptance in the higher education particularly in

the Kingdom of Saudi Arabia. The following section describes the context.

1.2 Context Background

1.2.1 The History of Education in the Kingdom of Saudi Arabia (KSA)

The Ministry of Education became a separate, independent body in 1954, and this change led to a
radical shift in educational policy and the appearance of a formal KSA education system. The
education system was dependent on principles such as correct values and behaviour, with Islam
being the background to all academic subjects. In addition, the system upheld female rights to

education (Alhamed et al., 2007).

King Abdul Aziz realised from the beginning of the Kingdom’s existence that military power alone
was not enough to consolidate the foundations of national unity. In 1923, he designed a far-
reaching plan for the implementation of social and economic reforms, including an educational
programme called the netham alkhajr, whose aim was to transform the badia society into a stable

and peaceful one (Alhamed et al., 2007).

After entering Mecca in 1924, King Abdul Aziz invited its scientists to the first educational meeting
in the history of the new Kingdom and urged them to make the effort to spread education; this
early interest eventually led to the establishment of the Ministry of Education in 1926 (Alhamed et
al., 2007). In 1928, a royal decree to standardise education in the Hejaz made it compulsory but
also free. Education at that time consisted of four stages: foundation, primary, secondary and
higher. When Saudi Arabia united in 1932 and became the Kingdom of Saudi Arabia, education

improved and became more widespread. In 1943, the education system was revised, with the
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foundation and primary stages merging and taking six years to complete, followed by three years
each of intermediate and secondary education. This system is still in place today. The education
system in KSA is single sex; that is, male and female education is separate (Alhamed et al., 2007;

Ministry of Education, 2014).

1.2.2 Higher Education in KSA

Higher education (HE) in Kingdom of Saudi Arabia (KSA) refers to the levels above high school or

secondary school; students who register in HE are 18 years or older.

HE in KSA has changed over time. From 1953 the controlling body for higher education in KSA was
the Ministry of Higher Education (Alhamed et al., 2007) but a decision by King Salman in 2014 has
now made the Ministry of Education responsible for all levels (Ministry of Education, 2014). The
main objective of the Ministry is to encourage male and female students from all sectors of the
population to enrol in higher education (Ministry of Education, 2014). As an incentive, the
government gave free-living accommodation to students in higher education and provided an
additional grant of $250 per month. These measures resulted in a rise in student enrolments (Ageel,
2013) and in 2014 the student population had grown to over 1,300,000, with over 64,000 faculty
staff (Al-Wabil, 2015). Statistics for enrolment in public higher education institutions in 2014
showed more women than men enrolled in full-time programmes of study (Ministry of Education,
2014). As of 2014 in KSA there are 26 public universities, 10 private universities and 39 private
colleges (Ministry of Education, 2014). The first university was Umm-Al-Qura University, which was
built in 1949 (Al-Wabil, 2015). Private colleges have a significant impact on improving higher
education facilities within the country and they receive extensive support from the Ministry of

Education (Ageel, 2013; Al-Wabil, 2015; Ministry of Education, 2014).

Some sources indicated that the basis of higher education in the Kingdom was the introduction of
specialised scientific lessons in 1927, which King Abdul Aziz required scientists to provide in the two
Holy Mosques (Alhamed et al., 2007). In its early period, KSA focused on providing overseas
scholarships for students so that they could acquire the competencies needed in various disciplines
(Alhamed et al., 2007). Some students were sent to Egypt, while others studied in Europe and the
US. Higher education as such began with the establishment of the first religious college in Mecca in

1950, followed by a college for teachers there in 1953 (Alhamed et al., 2007).

The Minister of Education at this time, King Fahad, founded the first university in Riyadh in 1958
and named it the King Saud University. Since then the number of Saudi universities and colleges
began to expand and the Ministry of Higher Education was established in 1976 to deal with policy

and administration (Alhamed et al.,, 2007). Today there is an unprecedented number of
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undergraduates studying in Saudi universities, and this continues to grow (Alhamed et al., 2007;
Almarwani, 2011). In 2007, almost 85% of students in higher education were specialists in social
science studies, which has led to a surplus of Islamic, humanitarian, and social studies graduates
(Alhamed et al., 2007). Nowadays, there are a lot of students who study natural science subjects

such as health science, engineering, computer science and also entrepreneurship.

To sum up, more Saudi students are enrolled in universities nowadays and it is noted that Saudi

female are registered in universities more than male.

1.23 Educational Technology in Higher Education in KSA

Some researches asserted that the higher education system in KSA is not keeping pace with
changing times and educational demands (Ageel, 2013; Alhamed et al., 2007; Almarwani, 2011).
However, technology in higher education in KSA has still increased and is thought to have changed
for the better (Al-Wabil, 2015). The higher education curriculum in KSA is constantly upgraded to
meet the challenges of social and economic developments in the country as well as changes in
international technology. Educational technology is being promoted in the country and colleges are
well-equipped with educational technology tools such as audio-visual systems, multimedia and the
Internet. Some of the more recent electronic teaching aids such as learning management systems
are available in some universities. An interesting result from a case study by Al-Wabil (2015) is that
public universities in KSA have taken the lead in providing mobile applications rather than private
universities. They are providing a range of applications within the education and learning
environment, as well as innovative technology in distance learning and the virtual learning
environment (Ageel, 2013). This includes enabling video conferencing facilities in higher
educational institutions, accessing the internet via Wi-Fi, and installing specific applications (Ageel,

2013).

In 2011, the government assigned a budget of 154.7 billion dollars to education, indicating that
education is now treated as one of the most important fields and is a major concern of the Saudi
government. Education in KSA universities has moved slowly from traditional learning to distance
and then electronic learning (Al-Hujran et al., 2014); this is expected to shift soon towards mobile

learning.

The Human Development Report of 2001 predicted that three trillion dollars would be spent
worldwide in 2003 on the field of information technology (Alhamed et al., 2007). This new attention
to the demands of the educational system encouraged many countries, led by the US, the UK and
Japan, to reform their educational systems from the early 80s onwards, and this trend shows no

signs of stopping. Neither is the Kingdom of Saudi Arabia far from these developments, and
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educational technology has been introduced into Saudi schools and universities either as a means

of study or as a discipline to master (Al-Hujran et al., 2014; Alhamed et al., 2007).

However, educational technology in KSA still needs a lot of effort in order to keep pace with
advancements in the developed world. The weakness of ICT in the Saudi educational system may

be due to:

e the traditional focus on students passively learning theoretical concepts;

e alack of the sense of usefulness of educational technology;

e concentration on teacher delivery of education rather than employing educational
technology;

e lack of concern for the real needs of the modern learner and the demands of his growth
and development in the 21° century;

e inadequate training for teachers in the use of educational technology;

e lack of awareness among planners of educational policies;

e poor use of technology-appropriate education for each grade level;

e rigidity of current administration practices in educational institutions;

e lack of financial resources and provision that allow the educational system access to
modern digital technology.

(Alhamed et al., 2007).

However, the e-learning and distance education projects in KSA higher education institutions are
considered to be leading projects. The Ministry of Higher Education launched a national project
named AAFAQ, the purpose of which is to develop a comprehensive long-term plan for higher
education as well as to address current and the future challenges (Almarwani, 2011). Despite the
presence of a number of related educational technology projects in most of the KSA universities
and colleges, the need was urgent to establish a comprehensive project to combine all the efforts,
build upon successes, reduce waste, develop expertise which can transcend the difficulties and plan
to avoid obstacles. AAFAQ project began in 2005, with the strategic vision of establishing an
integrated educational system that depends on educational technology and distance education in
the form of a national centre that supports the educational process in higher education institutions
at all stages and for all categories without restrictions of time or place. It represents a way to realise
the vision of KSA in its goal to make science and knowledge widespread and available to all

(Alhamed et al., 2007).

1.24 Mobile Learning in KSA

KSA is a very large country with a widespread and growing population. Besides the urban

universities, many rural universities also offer higher education. To overcome communication
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problems between rural and urban universities, lecturers and administrators, lecturers and
students, and between students themselves in different universities, mobile learning (m-learning)
may be the best solution, since e-learning, with all its possibilities for overcoming the space and
time problem, would be very expensive and time-consuming (Al-Hujran et al., 2014; Almarwani,
2011). Mobile devices can be used in the blended-learning environment (Almarwani, 2011).
Moreover, m-learning in KSA would be easy to establish (Al-fahad, 2009). The general willingness
of today’s digital age students to use m-learning is an additional and important factor in its favour
(Almarwani, 2011). On the other hand, m-learning as a feature of educational technology is still in
its infancy and requires careful investigation if it is to be successfully implemented in higher

education institutions in KSA (Al-Hujran et al., 2014).

1.25 King Abdulaziz University (KAU)

King Abdulaziz University was established in 1967 in an urban area in Jeddah as the first private
university and became a public institution in 1972. Its first intake comprised 68 male and 30 female
students, while today it educates thousands of students across twenty different faculties (Alhamed
et al., 2007; “King Abulaziz University,” 2016). It is honoured to have the name of the founder of
the Kingdom, King Abdulaziz Ibn Soud (King Abulaziz University, 2016). The university holds first
place out of the top 15 Arab universities in 2016 (Bothwell, 2016). It has more than 4,500 staff
members, who hold PhD degrees from reputable American and European Universities, and a total
of more than 25,000 students from 60 nationalities, (10650 female and 14500 male) (“King Abulaziz
University,” 2016). It has 16 centres of research excellence, 24 scientific research chairs and an
endowment to support its research; the annual research funding is around $70 million (“King
Abulaziz University,” 2016). The quality of the academic and distance learning programmes is
shown by the 76 international accreditations from reputed American and European associations

(“King Abulaziz University,” 2016).

The followings are some characteristics of KAU:

e There are only two academic disciplines at KAU; one is natural science and the other is
social science. Natural science includes faculties such as health, physics, mathematics,
engineering whereas social science includes faculties such as Islamic studies, languages,
psychology, history, art.

e Female section is separate from the male section. It is a gated environment for females. All
students, teachers, administrators, saleswoman, cleaners and securities are females.

e Itis not allowed for any male to enter the female campus. There is a male security outside

the female campus to make sure that no male enter, and female securities inside the female
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campus. People who enter the female campus are female students or staff or cleaners. If
any female wants to enter the female campus but does not belong to KAU, she needs to
sign a form and get permission.

Females can take off their hijab inside their campus.

Females can travel between the buildings either on foot or riding golf cars which are driven
by females.

When a male teaches females, they use video conferencing inside the classrooms and when
female students want to contact the male teacher, they use special microphones, which
the university provided, inside the classrooms.

Although most of KAU students live in Jeddah, KAU provides a private accommodation for
female students who do not live in Jeddah.

At KAU, a lot of teachers use the technology devices which the university provides them in
their teaching. The dominant current pedagogy is based on lectures with the use of
PowerPoint inside the classroom and the use of learning management system (e.g.
Blackboard) outside the classroom. There are no seminars or tutorials.

King Abdulaziz University provides a lot of ICT facilities for staff and students. For example,
it has its own mobile applications and online systems such as “My KAU” which can be used
by staff and students to access modules, schedules and discussions. There are also “KAU
Stu Guide” and “KAU map” which can be used as a guide for new students and staff. “Ashal”
introduces all the available electronic services, “Tebyan” teaches the Qura’an, “Fursa” is an
internship programme for students, “Qayyem Rasheh” enables staff to apply for jobs within
the university, “Fekra” is used by staff and students to submit suggestions and “Akhlageyyat
Almehna” gives information to staff about ethics (King AbdulAziz University, 2016).
Although KAU has provided a lot of technology facilities and has its own mobile
applications, it has not provided a good mobile learning environment for its students to
enhance their learning. For example, there are still problem with the Internet access inside
the university and female students are not allowed to enter the campus with their own

mobile technology devices (e.g. wireless laptops and tablets) unless they have permission.

Rationale for The Study

The need for comprehensive research into tablet computing in education first became clear to me

while undertaking university teaching. One of the reasons is the current excessive and wasteful use

of paper resources and another is the need for students to buy books, which, as well as being

expensive, are also heavy to carry around on a daily basis (Mang & Wardley, 2012). This can be

considered inconvenient as well as physically damaging. It is claimed that many students cannot
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afford to buy the large number of set textbooks that their courses require. Since textbooks are also
often heavy to carry around to seminars and tutorials, the introduction of tablets would make it
cheaper and easier for students to have access to many books, without the expense and
inconvenience of buying and carrying hard copies (Ali, 2012). Therefore, using tablet computers
might provide a simple solution to these problems. Using tablet computers for learning would not
only mean that students could have access to up-to-date information, but it may well prove to be

a less expensive option than buying textbooks and stationery (Alghtani et al., 2013).

It is claimed that student preferences have changed along with cultural and technological advances
and they may no longer be the same students that the educational system was designed to teach.
This may create a cultural gap between students and their teachers (Bennett et al., 2011; Prensky,
2001). The rise of the digital age facilitates information exchange and this is changing the world in
that new apps may offer us new ways of doing things (Lichtman, 2014). Students are now of the
first generations to grow up with digital technologies as commonplace and today’s students may
spend their whole lives surrounded by computers, video games, digital music players, video
cameras and mobile phones (Prensky, 2001). However, the age is not the only reason for being
digital native but also, experience, self-efficacy and education are considered as characteristics of
digital native (Helsper & Eynon, 2009). Besides, Prensky claimed later that “the world is now waking
up to the fact that technology alone — although it is a foundation of education in the future — does
not solve all, or even most, of our educational problems” (Prensky, 2015:3). The call to be future-
ready is intended to prompt educational systems to prepare their students for success in future

learning, work and life (Sharples et al., 2016).

The focus of this study is on tablet computers as, while there exist many studies on mobile
technologies in KSA (Al-Wabil, 2015; Almutairy et al., 2015; Narayanasamy & Mohamed, 2013;
Nassuora, 2012), none of these deal with tablet computers in particular. Higher education in KSA
does acknowledge the use of mobile applications but has not yet considered the range of
possibilities offered by tablet computers and neither do they feature in the higher education system
(Nassuora, 2012). Before studying the impact of the use of tablet for teaching and learning, | think
it is better to understand the acceptance and motivation of students when they use tablet

computers for learning.

It is important to understand the factors that influence users’ intentions and what leads them to
engage with mobile learning tools. It is interesting to research this with specific regard to tablet
computers in the dynamic and competitive industry of higher education. The factors are not only
considered to be important to the learning process, but also, such understanding helps higher

education policy makers to develop better learning tools and platforms (Shin et al., 2011). This
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research aims to understand students’ motivation and acceptance of tablets use in their learning
and intends to examine the influencing factors by proposing a model based on the technology

acceptance model (TAM) as well as self-determination theory (SDT).

This research also explores the preferred ways of learning with tablets and discusses the barriers to
tablet use in HE based on students’ perspectives, so that students can use these devices in more
fruitful ways. The findings of this study will draw implications for KSA HE policy makers after

acquiring a better understanding of the situation.

13.1 Justification for Choosing Tablets Computers

Tamim et al. (2015) presented the findings of a systematic review and concluded that research on
the use of tablets in teaching and learning is still in its early stages. Thus, the use of tablets in the
classroom context still needs to be validated. The tablet is the most recent technological innovation
which is believed to support and enhance the teaching and learning processes (Tamim et al., 2015).
According to this generation, tablets are the most convenient form of accessing information, and

in KSA, most children have their own tablets or use family tablets.

Tablets lie between smartphones and laptops, meaning that tablets share some of the best features
of both smartphones and laptops, such as being handheld devices which also have a keyboard.
Although tablets have features which are already available in laptops or smartphones, tablets offer
the best of both worlds, being smaller and lighter than laptops but offering larger screens than
smartphones (Mang & Wardley, 2013). In addition, tablets have been chosen over laptops and
smartphones as the study aims to clarify to policy makers the benefits of tablets use for higher
education students. Laptops, which have almost the same characteristics of tablets, are not
handheld like tablets which can be used without a SIM card, making them less distracting to

students than smartphones (Goundar, 2011).

The future of mobile learning is moving towards augmented realty (AR) and virtual reality (VR)
although few studies have dealt with these topics so far (Zheng, 2015). AR is “a real-time direct or
indirect view of a physical real-world environment that has been enhanced/augmented by adding
virtual computer-generated information to it. AR is both interactive and registered in 3D as well as
combining real and virtual objects” (Carmigniani & Furht, 2011:3). VR “induces targeted behaviour
in an organism by using artificial sensory stimulation, while the organism has little or no awareness
of the interference” (Lavalle, 2017:1). AR systems can thus provide students with a personalised
platform and support and help them construct personal knowledge as they experience real-world

contexts (Chen et al., 2013). The beauty of AR and VR is that students are able to learn by
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experiencing and doing, rather than simply by reading and memorising. The tablet computer is a

tool that can facilitate mobile learning using AR technology.

1.3.2 Justification for Choosing Higher Education

The growing demand for mobile devices as learning tools will push higher education institutions to
focus on creating suitable learning environments on campuses by providing mobile-friendly
platforms (Aziz, 2015; Boakye, 2016). However, there is still a lack of understanding of the key
factors that influence students’ motivation and acceptance to use mobile devices with specific
regard to tablet computers as m-learning tools in KSA higher education. Therefore, it is important
to bring a better understanding to this area. One of the reasons that this study has selected King
Abdulaziz University (KAU) as the particular context of the study is that it is always seeking to

improve in the area of technology.

1.4 Research Gap

From the rationale above, it appears that there is a gap in the literature which this study aims to
bridge (Figure 1). Some studies have investigated the acceptance of m-learning by using technology
acceptance models (Wang et al., 2009; Park et al., 2011; Liu et al., 2010) or have touched on tablet
use when exploring technology acceptance, as in El-Gayar et al. (2011), Anderson et al. (2006), El-
hussein & Cronje (2010) and Moran et al. (2010). In addition, a number of studies have linked
technology acceptance with motivation (Davis et al., 1992; Howard et al., 2010; Lee et al., 2005),
while others have studied motivation and mobile learning or tablets together (Dekkers et al., 2012;
Martin et al., 2013). However, to the best of the researcher’s knowledge, no study to date has
investigated university students’ motivation and acceptance of tablet use in learning. This study

therefore aims to bridge this gap by conducting research in the context of higher education in KSA.
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Figure 1 Research gap

1.5 Statement of Purpose

The purpose of this research is to bring a better understanding of female undergraduate students’
motivation to use and their acceptance of tablet computers and to investigate how tablets can be
used for learning in higher education by establishing empirical evidence of the factors that influence
students’ motivation for and acceptance of tablet computer use and to develop a model in this
context by using mixed methods. This will be achieved through the development of a model of
motivation and acceptance of learning with tablets (MALT) which will represent the new

understanding.

1.6 Research Questions

The main research question addressed by this study is,

“What are the factors that influence female undergraduate students’ motivation and acceptance
of the use of tablet computers for learning and how significant are the interrelationships between

them?”
The sub questions are:

1. What are the moderating variables that affect the relationships between the variables in

the MALT model?

11
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2. What are the barriers to tablet use in higher education according to students’

perspectives?
3. What are the students’ preferred ways of learning with tablets?

4. Can MALT model bring a better understanding of female students’ motivation and

acceptance of tablet computers use for learning in the KSA higher education context?

1.7 The Focus of the Study

This research seeks to provide a better understanding of female students’ use of and attitudes
towards using tablet computers for learning in the higher educational context. It seeks to explore
the factors that influence students’ motivation to use and acceptance of mobile technology with
specific reference to tablet computers in the HE context in the Kingdom of Saudi Arabia, and aims
to find the significance of the interrelationships between them. Thus, this research develops a
model to study these factors, based on a literature review, and then verifies this model from
students’ perspectives through semi-structured interviews. The complete model is then validated
from students’ perspectives through an online questionnaire and is finally validated from TAM
experts’ perspectives. Moreover, the research explores a number of ways in which tablets can be
used and identifies barriers to tablet use in learning. This study can be categorised as exploratory
sequential mixed methods research due to its applied nature and relevance to educational
perspectives, and also for its consideration of both qualitative and quantitative data which is

gathered and analysed in sequence.

1.8 The Aim and Objectives of the Study

The aim of this research is to bring a better understanding of female undergraduate students’ use
of and attitudes towards using tablet computers for learning through identifying the factors that
influence students’ motivation to use and acceptance of learning with tablets in HE and to find the
significance of the interrelationships between them. It also explores female students’ preferred

ways of learning when using tablets as well as the barriers to tablet use.
The objectives of the study are to:
Literature Review

e Identify the affordances of mobile learning, with particular focus on tablet computers in

higher education and with reference to international research.

12
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e Describe the body of literature relating to learning with tablets in KSA and identify the
academic gap.

e Explore the factors that influence students' motivation to use tablets and their acceptance
of this form of m-learning, with reference to current models and theories.

e Develop the initial version of the Motivation and Acceptance of Learning with Tablets

(MALT) model.
Students’ Interview

e Explore the factors that influence students' motivation to use and acceptance of learning
with tablets, from the students' perspectives.

e Explore the most preferred ways of learning with tablets as well as the barriers to tablet
use in higher education.

e Develop arevised version of MALT after analysing the findings from the student interviews.

e Develop an instrument (online questionnaire) to measure the factors involved.
Online Questionnaire

e Identify the relationship between the factors of the model by analysing the responses of
students.

e Verify the preferred way of using tablets and the barriers to tablet use in higher education.

e Revise MALT according to the questionnaire findings.

Experts’ Reflection

e Ask TAM experts to reflect on the model from their perspectives.

Implications

e Draw implications for KSA HE policy makers after acquiring a better understanding of the

situation.

1.9 The Structure of the Study

The Introduction provides the basis of the research by explaining the background to technology
use in a learning context. The rationale for the study, research gap, statement of purpose, research
questions, and aims and objectives are identified. In addition, the introduction describes the focus

of the study.

There are seven further chapters:
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Chapter 2: Literature Review discusses the concepts and relevant evidence available in the areas
of mobile learning and tablet computing. In this discussion, aspects of higher education in the
Kingdom of Saudi Arabia are especially emphasised. The review also explores the theories
underpinning this study, which are the technology acceptance model (TAM) and self-determination
theory (SDT) as a motivational model. Moreover, justifications for choosing the TAM and SDT are
made, along with reasons for the rejection of other models. The Proposed Model is presented at
the end of this chapter. This is a new theoretical framework, based on the literature review, which
has been named the Motivation and Acceptance of Learning with Tablet (MALT) model, and which
analyses the factors that influence students’ motivation to use and accept tablet computers in

learning in the HE context.

Chapter 3: Research Design describes the positionality of the researcher. It then describes research
structure of the exploratory sequential mixed-method approach and explains the characteristics
and challenges of the mixed methods approach and justifies the use of the semi-structured
interview and questionnaire methods of investigation. This chapter also explains the sampling
procedure, pilot study scheme, lays out the ethical considerations, and discusses the validity and

reliability of the methods and the data analysis procedures.

Chapter 4: First Phase: Development of the Model gives the research results and presents the
qualitative data collected in the semi-structured interviews. The second version of the MALT model

is then presented and definitions are provided for each of the constructs used in the model.

Chapter 5: Second Phase: Verification of the Model lists the research results of the exploratory
factor analysis, confirmatory factor analysis and structural equation modelling along with the result
of the qualitative data collected in the open-ended questionnaire. The third version of the MALT

model is presented and defined.

Chapter 6: Third Phase: Reflections on the Model looks at the MALT model from the perspective

of TAM experts, and presents the qualitative data collected in the semi-structured interviews.

Chapter 7: Discussion discusses the findings of the three phases, with respect to answering the

research questions.

Chapter 8: Conclusion sums up the whole study and describes the study contribution to the existing
body of knowledge, provides recommendation to educators and policy makers in higher education

in KSA. It also explores the limitations of the study and looks at the possibilities for future research.
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Chapter 2: Literature Review

2.1 Introduction

In order to establish the rationale for a study of tablet computers use in higher education, this
chapter presents a brief background to the nature of mobile technology, mobile learning, followed
by a review of tablet computers. It also presents a summary of the technology acceptance model
and the motivation model, since these two underpin the theoretical framework of the proposed

model arising from this study.

2.2 Mobile Technology

Mobile technologies are widely accepted and understood and are now considered to be a normal
part of everyday life (EI-Hussein & Cronje, 2010). The many kinds of mobile technologies which are
currently available are very popular because they are wireless, portable, and enable users to
communicate while on the move (El-Hussein & Cronje, 2010). Mobile technologies can be
particularly useful to the rural population (Hylén, 2015; Thomas, 2012). In rural areas of developing
countries, for example, patients have used mobile devices as their only link to the outside world,

and as a way of receiving periodic health service messages (Thomas, 2012).

Mobile technology is considered to be affordable, and as such it holds great potential for reaching
marginalised groups and providing them with access to further learning and improvement
(Mehdipour & Zerehkafi, 2013). It is widely used by the community and is affordable by most
members of Saudi society. On the other hand, researchers have asserted that the cost of tablets
can be prohibitive when applied to large scale adoption by educators (Mang & Wardley, 2012;
Mohseni, 2014). However, it was found that the price of the tablet was not an issue for students in
a University of Ulster project, and it was expected that this would encourage its adoption (Paris,
2005). Moreover, tablet prices continue to decrease, and so all of these functions are becoming

available to schools at lower cost (Clarke & Svanaes, 2014).

Mobile technologies are easy means to maintain literacy skills and gain access to information
(Mehdipour & Zerehkafi, 2013) although they could cause distraction (Butcher, 2014) or create a
sense of isolation for students (Corbell & Valdes-Corbell, 2007). According to Traxler (2007), mobile
technologies are more difficult to ignore than traditional desktop technologies, since mobile
technology now plays such a vital role in our day-to-day lives for a variety of different purposes.

Some of these main purposes of the use of mobile technology are accessing information and
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learning. However, mobile technology has a number of limitations, for example the small screen
size of most of the devices and the exponential increase in the number of messages sent by SMS
(Short Message Service) which can lead to distraction. Consequently the expectation has now arisen
that mobile technology devices can transform education and support the learning experience of
students, since these devices offer fun and engaging ways of learning, connecting, and
communicating. This is known as mobile learning or m-learning. The following section explores this

in more detail.

2.3 Background to Mobile Learning (M-learning)

As the trend of educational media is moving towards more portability and individualisation, forms
of learning have changed dramatically (Liaw & Huang, 2011). The development and widespread use
of mobile technology has led to its integration in some educational sectors, resulting in the concept
of mobile learning (m-learning). The m-learning environment provides a flexible and powerful
learning opportunity (Liaw & Huang, 2011). A decade ago it was observed that research on m-
learning was sparse and patchy (Paris, 2005). However, since 2005 there have been many studies
on m-learning, for example, El-hussein and Cronje (2010), Fabian & MaclLean (2014), Grunwald
Associates LLC (2013), Jun and Zhi-yi (2010), Melhuish et al., (2010), Motiwalla (2007), Oller (2012),
Parsons (2014), Rachel et al. (2006), Robledo (2012) and Sharples et al. (2007).

M-learning offers a modern way to support the learning process via mobile devices (Mehdipour &
Zerehkafi, 2013). It can involve smartphones e.g. iPhone, Android and Blackberry; laptops; tablets
e.g. iPad, Android devices and Kindle; personal media players e.g. iPod, and gaming devices such as
the xBox 360. Some mobile devices such as phones and tablet computers are less expensive than

desktop computers, although the price of an internet connection can be higher (Alsaadat, 2009).

M-learning is a relatively new learning approach which has become an emerging learning trend for
those education systems with access to mobile devices, internet and wireless technologies
(Narayanasamy & Mohamed, 2013). Teachers, academic staff and students are increasingly using
m-learning to access information quickly and conveniently. Moreover, m-learning is set to play a
vital role in the development of teaching and learning for higher education. Nevertheless, its
successful implementation will depend on users’ acceptance of mobile devices (Abu-Al-Aish & Love,

2013).

It is believed that learning with wireless/handheld devices will never replace classroom learning
(Liaw et al., 2010). However, Motiwalla (2007) claims that mobile technology devices can

supplement and increase the value of current learning models such as conversation theory (Pask,
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1975) and the social constructive theory (Brown & Campione, 1996) of learning with technology.
Conversation theory states that in order for successful learning to take place, continuous two-way
conversations and interactions are required between the teacher and learner or between learners.
The constructive learning model proposes that learners have to act and reflect in an environment
according to their experiential knowledge, and it has been suggested that m-learning would support
both of these learning theories (Motiwalla, 2007). Thus, m-learning encourages widespread
adoption of models of online-collaborative learning (Paris, 2005). Moreover, m-learning can make
learning truly personalised in the way that the learners have the option to choose learning content
depending on their interest, thus making the experience very learner-centric (Narayanasamy &

Mohamed, 2013).

M- learning is thought to be most useful in the way it supplements ICT, online learning and more
traditional learning approaches, and can do much more to enrich the learning experience (Alsaadat,
2009). It is believed that m-learning could be an important factor in getting young adults to engage
more in learning, where more traditional techniques have failed (Alsaadat, 2009). Thus, one of the
main goals of Education For All (EFA) by UNISCO is to ensure that the learning needs of young adults
are met through reasonable access to proper learning and life skills programmes (UNISCO, 2015).
Nevertheless, students may use mobile devices to distract themselves during lessons (Pollara,
2011). In Butcher study, it has been found that some students perceive tablets as frustrating and a
distraction from learning (Butcher, 2014). This may depend on the teacher ability to integrate tablet

with the pedagogy in an acceptable way.

The following sections describe the difference between m-learning and e-learning, introduce the
definition of m-learning, describe the benefits and limitations of m-learning in higher education and

discuss mobile learning in the Kingdom of Saudi Arabia.

23.1 The Difference Between M-Learning And E-Learning

Before defining m-learning, the difference between m-learning and e-learning needs to be
established, as many people confuse the two, or believe them to be the same thing. The
relationship between m-learning and e-learning is discussed in the literature, where some
researchers consider m-learning to be a subset of e-learning (Brown, 2003; Pollara, 2011). For
others, m-learning and e-learning are the same but differ in the delivery mechanisms (Martin,
2011). Another definition of the relationship between e-learning and m-learning is that m-learning
is not fully a subset of e-learning, as m-learning can be found outside the boundaries of e-learning.

This means that e-learning does not always include m-learning (Abu-Al-Aish & Love, 2013).
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Although m-learning and e-learning are related, there are important differences between them, as

illustrated in Table 1.

Table 1 The difference between m-learning and e-learning (Behera, 2013; Brown, 2003;

Ma & Yuen, 2011; Mehdipour & Zerehkafi, 2013)

Handheld devices. Increased
mobility. Time-saving.
Environmentally-friendly.
Interactive. Learning on-the-go,

support learning styles.

Area M-learning E-learning
Definitions M-learning has the potential to |E-learning is defined as a
provide information to people |teaching and learning
at any time and in any place environment located within
using portable learning devices. |computer- mediated
communication and work
“spaces” and facilities, which are
constructed in software.

Types The handheld devices e.g. The full range of technologies
tablets, smartphones, mobile e.g. personal computers, smart
phones board, scanner

Features Accessibility, interactivity and Computer/technology enhanced
flexibility. Technology enhanced |learning. Empowered by digital
learning. Permanency of technology.
information. Lightweight. Used
anywhere at any time. Lower
price than PCs.

Advantages Convenient and interesting. Interesting. Caters for different

learning styles. Provides on-line,

off-line and live interaction.

Disadvantages

Storage is limited. Display and
keyboard are small. Network

connectivity limitations.

Lack of equipment. More time-

consuming to set up.

Similarities

Both need technological systems. Provide self-learning. Learning

content is delivered in the form of texts, images and video clips.

Learning material can be updated continuously.
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Differences Mobile learning uses kind of E-learning access to the internet
wireless when accessing the is achieved via the available
internet anywhere at any time. |telephone service.

Mobile learning uses wireless E-learning uses fixed, wire

communication devices. devices such as PCs.
Communication |Spontaneous Scheduled
Flexible Face-to-Face

27/4 instantaneous messaging | e-mail-to-e-mail

E-learning systems can improve both the access to and effectiveness of learning and as such they
play a key role in the marketplace of organisational learning (Ma & Yuen, 2011). The term e-learning
has been in use for the last decade and has many definitions (Aziz, 2015). According to Ali (2012),
e-learning is a model resulting from the use of information and communication technology (ICT) to
enhance, improve and/or support traditional teaching methodology and practices. Another
definition is that e-learning is a teaching and learning environment located within computer-
mediated communication, work spaces and facilities, which are constructed in software (Ma &
Yuen, 2011). Nevertheless, there are still issues in e-learning, such as time limitations, low-
bandwidth networks and fixed location (Adewole-Odeshi, 2014; Aziz, 2015). In order to solve such
problems, scholars and researchers are now focusing on m-learning (Huang et al., 2007; Sharples,

2006; Traxler, 2007; Wang, et al., 2009).

M-learning is considered as the next generation of e-learning (Aziz, 2015; Narayanasamy &
Mohamed, 2013), which can provide easy access as well as wide availability to students with more
collaborative learning opportunities (Pollara, 2011). Thus, it would be a mistake to assume that m-
learning is e-learning on a mobile device (Turner, n.d.), since m-learning is different in that all
communication is wireless (Paris, 2005) and it requires a different pedagogical approach to e-
learning for a number of reasons. First, ways of accessing m-learning are different from e-learning
in that mobile phone screens limit the amount of information that can be shown at any one time,
compared to an office-based desktop computer or full-size laptop (Pollara, 2011; Turner, n.d.).
Second, m-learning is about learning in just-in-time and on-demand in response to the needs of the
user, whereas in e-learning, learners are expected to learn information and retain it for a later time,
applying it in a task or exam (Mehdipour & Zerehkafi, 2013). Finally, the learning experiences of m-
learning and e-learning differ in that m-learning means that learners can learn by themselves, on

their own or collaboratively using their own wireless/handhelds device in a situated context
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(Melhuish & Falloon, 2010; Turner, n.d.). Thus, m-learning provides learning opportunities that are

unlike those provided by e-learning (at a desktop) or paper-based learning (Alsaadat, 2009).

2.3.2 Definition of Mobile Learning (M-Learning)

Over the past ten years, m-learning has grown to be important in schools and workplaces, cities
and rural areas around the world (Alsaadat, 2009). However, the m-learning concept differs
according to different national perspectives, differences between academia and industry, and even
within and between schools, higher education and lifelong learning sectors (Alsaadat, 2009;

Mehdipour & Zerehkafi, 2013).

Paris (2005) has argued that defining m-learning is problematic in terms of scope, but there are a
number of definitions to be found in the literature. Attewell & Savill-Smith (2005) defined mobile
learning as learning by means of wireless technology devices that can be carried around easily and
used wherever there are unbroken transmission signals. Traxler (2007) has defined m-learning as
the use of wireless and digital devices which are mostly produced for the public, but are also used
by learners participating in higher education. Another way of expressing this is as a technique which
uses handheld devices together with wireless and mobile phone networks in order to facilitate,
support and enhance teaching and learning processes (Alsaadat, 2009; Narayanasamy & Mohamed,
2013). M-learning can make use of any mobile and handheld technology device, such as a personal
digital assistant (PDA), mobile telephone, laptop and tablet computers in teaching and learning

processes (Nassuora, 2012).

El-Hussein and Cronje (2010) define and conceptualise m-learning by placing a strong emphasis on
the mobility of learners and the mobility of learning, and the experiences of learners as they learn
by means of mobile devices. They define it as “any type of learning that takes place in learning
environments and spaces that take account of the mobility of technology, mobility of learners and
mobility of learning” (p.6). According to them, mobility refers to the capabilities of the technology
within the physical contexts and activities of the learners as they participate in higher learning
institutions. On the other hand, it stands for the activities of the learning process and the behaviour
of the students as they use the technology to learn. It also stands for the attitudes of the learners
who are themselves highly mobile as they use mobile technology for learning purposes (El-Hussein
& Cronje, 2010). M-learning is the learning accomplished with the use of small, portable devices
(Liaw & Huang, 2011). These devices may include smart-phones, tablets and similar handheld
devices. M-learning is capable of presenting learning content and providing wireless two-way

communication between teacher(s) and student(s) (Paris, 2005). M-learning can, therefore, be

20



Chapter 2

defined as “personalised learning by wireless technology handheld devices at the learner’s own

pace, any place, anytime and on any subject with a degree of privacy” (Alomary et al., 2016:33).

A decade ago in Saudi educational system, the teacher was the main source of instruction and
knowledge, and students were restricted to learning at certain times and within the four walls of a
classroom. Nowadays, the accessing of information is out of teachers’ control, since the
development of computers and particularly mobiles or wireless devices has meant that students
can learn about anything they want to without asking teachers. Thus, m-learning plays a vital role
in the education system (Brown, 2003). Indeed, m-learning is a relatively new tool in the
pedagogical area and there needs to be support for students and teachers as they navigate the
options available in the expanding world of distance learning (Liaw & Huang, 2011). It can be seen
that the increasing use and rapid development of mobile devices has led to the emergence of the
concept of m-learning, and that this is now a topic of investigation and exploration in education
research. For example, (Williams & Pence, 2011), in their study of chemistry students, found that

smart phones could enhance learning.

233 The Benefits of Mobile Learning

Students do not need to be a certain age, gender or member of a specific group or geography to
participate in m-learning, for example, in KSA most children have their own devices from a very
young age. M-learning can be used at any time, and in any space or place (Behera, 2013). It offers
new solutions to conventionally problematic contexts of information delivery. There are many
studies that emphasise the opportunities of access afforded by mobile learning and students whose
needs can be met by m-learning include mature-aged, gifted, international and remote students,
and also those who have cognitive, behavioural or social problems, or physical or mental difficulties
(Cobcroft et al., 2006; Savill-Smith & Kent, 2003; Strom & Strom, 2002). Moreover, m-learning can
support improvements in literacy and numeracy skills; encourage independent and collaborative
learning experiences; identify areas where students need assistance and support; engage unwilling
learners; enable learners to remain more focused for longer periods and promote self-esteem and
self-confidence (Brown, 2003; Hylén, 2015; Cobcroft et al., 2006). Many researchers suggest that
those students who use mobile devices for learning purposes are motivated and engaged in
learning and accordingly increasing their achievement levels (Aziz, 2015; Rogers et al., 2010; Wang

et al., 2009).

Furthermore, m-learning is a type of informal learning which can be characterised by the phrases
‘just-in-time’, and ‘just-for-me’ (Turner, n.d.). ‘Just-in-time’ means the learner can use their mobile

device for learning at any time, and the device is ‘just-for-me’ because it enables personalised one-
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to one interaction between the individual and the device (Liaw & Huang, 2012). Thus, the
independence from place and time allowed by m-learning helps students to utilise their spare time
more flexibly (Liaw & Huang, 2011). Other advantages of m-learning are that it is easier to find

space for several mobile devices in a classroom than several desktop computers (Nassuora, 2012).

Mehdipour and Zerehkafi (2013) reported that the value and advantages of m-learning are that m-
learning is a useful add-on tool for students with special needs, it decreases training costs, provides
reasonably inexpensive opportunities and delivers multimedia content delivery. In addition, mobile
devices are more lightweight and convenient than books and PCs. However, the learners need to
know where to look, and how to filter and use information, so they can use mobile devices for
learning in a fruitful way. Therefore, educators need to know how to instruct students in using these

devices effectively (Rossing et al., 2012).

Other advantages of m-learning are that it increases mobility, as using mobile devices allows
students to access learning content and learning interactions anywhere, which saves time. It is also
environmental-friendly, interactive, supports media, gives opportunities for learners to give
immediate feedback on their learning experience, and learner are stimulated in their learning
(Behera, 2013). M-learning provides students with the opportunity to learn while on-the-go (Brown,

2003).

M-learning allows collaborative work in which students and teachers can e-mail, cut, copy and paste
text, and pass the device around a group (Nassuora, 2012). Although we can find useful overviews
of different m-learning applications, we still need a better representation of the educational
potential of m-learning with which to approach educational policy makers (Liaw & Huang, 2011).
As a result, it can be concluded that m-learning offers better opportunities for learners to acquire
knowledge and skills at their own pace, whenever, wherever, and with a degree of privacy. Such

benefits demonstrate the educational usefulness of m-learning.

234 The Limitations of Mobile Learning

Although there are benefits to mobile learning, a number of researchers have found limitations to
its full adoption (Rossing et al., 2012). One of these is that it suffers from the limited battery life of
mobile devices as well as their limited memory capacity (Mehdipour & Zerehkafi, 2013;
Narayanasamy & Mohamed, 2013). Moreover, it is vital that the educational institute provides full
support to the students and faculty members who use this type of learning (Corbell & Valdes-
Corbell, 2007). In addition, difficulties in assisting students’ learning outside the classrooms can be
considered as a disadvantage of using m-learning (Mehdipour & Zerehkafi, 2013). Furthermore,

Corbell & Valdes-Corbell (2007) caution that m-learning activities could create a sense of isolation
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for students, particularly those who are not familiar with using technologies. There are risks of
sudden obsolescence as well as distractions (Mehdipour & Zerehkafi, 2013). According to some
studies, teaching staff are concerned that students use mobile devices to cheat in assessments
(Martin, 2011) and to distract themselves during lessons (Pollara, 2011). Mehdipour & Zerehkafi
(2013) reported that the size of mobile devices and failure of wireless Internet (Wi-Fi) connectivity
are problems of m-learning and can cause frustration and disappointment to students. In order to
implement mobile devices in classrooms, there is a need of a wireless so as to get the actual benefit
from this implementation (Ali, 2012). These limitations need to be considered when planning to

use m-learning in the classroom.

235 The Use of Mobile Devices in Learning

In one study, students were able to consider their own learning styles when using mobile devices
and were found to prefer mobile applications to aid learning rather than traditional means (Pollara,
2011). Students use their mobile devices to engage in supplemental activities and organisational
tasks in addition to accessing course materials and information inside the classroom (Hylén, 2015).
Moreover, students use mobile devices as study tools, for example by downloading applications to
learn concepts related to courses. They often played a variety of educational games using their

mobile device (Pollara, 2011).

The majority of teaching staff in Pollara’s study (2011) reported that they thought students used
their mobile devices for socialisation. It was also found that students were more comfortable using
their mobiles when asking for learning help. Outside the classrooms, students use their mobile
devices intensively to complete their assighments, access information, work with digital video and
images, play games, listen to music, browse the internet, write and reflect and use instant
messaging and email including independent and group related study tasks (Boakye, 2016; Martin,
2011). It is expected that increasing numbers of students will choose mobile learning for its usability
and interactivity in augmented reality (AR) technology (Zheng, 2015). Definitions of AR are given in
the introduction chapter. The use of AR in m-learning is still in its infancy and it remains to be seen
how useful it is for creating effective learning experiences (Chen et al., 2013; FitzGerald et al., 2012;

Zheng, 2015).

2.3.6 Integrating Mobile Learning in Higher Education

Mobile technologies have improved dramatically in recent years, attracting considerable interest
from the education sectors (Melhuish & Falloon, 2010). However, although mobile technology has

been used in a minor way in learning activities such as lectures and assignments, it has not yet been
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considered as a main source of delivery in higher education (Boakye, 2016; El-hussein & Cronje,
2010). In other words, few have considered mobile learning as a main pedagogical resource in
higher education institutions. Designers and developers of information and communication
technology should begin to consider the implications of mobile technology in the modern teaching
and learning environment. Designers can deliver successful higher education products to the
present generation of learners by means of mobile technologies. This makes mobile technology a
particularly effective tool for the delivery and reinforcement of content specific to the higher
education context (El-Hussein & Cronje, 2010). In a study by Al-Husain and Hammo (2015) at King
Saud University in Kingdom of Saudi Arabia (KSA), m-learning was perceived by respondents to be
effective both in informal learning and in communication; the respondents in this case were digital
natives and university students as they claimed. Another study also found that mobile devices were

perceived as effective in improving communication and learning in HE (Al-Fahad, 2009).

Administrators and faculties are becoming increasingly concerned about the capability and
usefulness of wireless and handheld devices in the context of higher education learning (Motiwalla,
2007). This is could be the reason why m-learning systems are not widely used. For instance, some
administrators ask whether students should be learning at the airport or a train station with all the
surrounding environmental distractions. However, many researchers have conducted studies to
test the role of wireless and handhelds devices for learning (Bollen et al., 2004; Farooq et al., 2002;
Stone et al., 2002). According to Huang et al. (2008), the environment in which mobile learning is
conducted should include features such as enhanced availability and accessibility of information
networks. It should engage students in learning-related activities in diverse physical locations,
improve communication and collaborative learning in classrooms, and enable quick content
delivery. Nevertheless, mobile learning offers tremendous potential for learning support, and
indeed mobile technologies have already been used to support the study of many different subjects

in HE (El-Hussein & Cronje, 2010).

Higher education institutions should not only focus on delivering content to students. They need to
enable and motivate students to find, identify, manipulate and evaluate existing knowledge, to
integrate this knowledge in their world, to solve problems and to communicate this knowledge with
others (Brown, 2003). M-learning provides fast, easy and convenient ways to communicate and
interact (Nassuora, 2012), and is possible that today’s students may prefer m-learning to more
traditional methods (Prensky, 2001). It provides mobility in that students can study at their own
pace, whenever, wherever, and with a degree of privacy (Brown, 2003). According to El-hussein &
Cronje (2010), given the rapid advances in mobile technology, m-learning is likely to become one

of the most effective and useful means of instruction delivery in HE. Although it is noted that
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students are using their mobile devices to enhance learning outside of the classroom, there is

limited research supporting the use of these tools in higher education (Foti, 2014).

Liaw and Huang’s study (2011) exploring students’ attitudes towards the m-learning environment
revealed that although mobile technology devices are limited as to screen size, they remain
valuable tools for mobile learning in HE. This is largely because mobile learning systems are more
individualised and learner-centred. It is expected that m-learning will be the most effective method
of delivering higher education materials in future (El-Hussein & Cronje, 2010). The appropriate
design of technology will lead to the better effectiveness of m-learning; therefore, designers and
practitioners of education should take into consideration the design of mobile devices which would
suit the higher education context (EI-Hussein & Cronje, 2010). It is also important to describe fully
the different advantages and disadvantages of mobile devices as tools for delivering instructional

content in higher education and how they can best be used to support learning.

The increasing use of mobile technology at colleges and universities is the most recent trend which
is forcing educators to evaluate the qualities and limitations of this new technology (Rossing et al.,
2012). Hence, university administrations should emphasise the design of a viable m-learning system
that would be suitable for students and be supported by university policy (Nassuora, 2012). These

are important factors that lead to a successful m-learning system in HE.

2.3.7 Mobile Learning in KSA

Mobile learning has recently become popular in Saudi Arabia, particularly with young Saudi
students (Narayanasamy & Mohamed, 2013). In KSA, approximately 90% of students use a smart
phone (Alahmad, 2014). The mobile infrastructure in KSA is well established, with the result that
most citizens acquire mobile devices with improved features every year; it has been found that
almost all at Jazan University own at least one mobile phone (Narayanasamy & Mohamed, 2013).
The Qassim College of Medicine in KSA claims to have launched the first m-learning programme in
the country (Garg, 2013). The m-learning concept differs according to different national
perspectives, differences between academia and industry, and even between schools, higher
education and lifelong learning sectors (Alsaadat, 2009). In 2012, it was argued that in developing
countries such as KSA, the concept of a learning tool which can be used at anytime and anywhere
was focused on the laptop (Nassuora, 2012). Nowadays, students at KSA realise that they can use

their mobile phones and tablets to learn anywhere and at any time.

The adoption of m-learning differs from country to country and so it is best that researchers
investigate this situation within a single country (Nassuora, 2012); the factors that influence the use

of m-learning are another important consideration. Nassuora (2012) has studied the acceptance of
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m-learning in higher education students in Al-Faisal Private University, KSA. The study gathered
data from approximately around 80 students in 2011 to investigate factors that had a positive
relationship with behavioural intention to use m-learning based on the UTAUT model. The results
of the statistical analysis showed that the acceptance level of m-learning was high and that students
had good perceptions of m-learning. Effort expectancy and facilitating conditions also scored high
levels of acceptance. Another study by Narayanasamy and Mohamed (2013) investigated 300
undergraduate students’ awareness of m-learning at Jazan University, KSA. The results showed that
students have sufficient knowledge and awareness of m-learning and provided strong evidence for
the acceptance of mobile technologies for learning. In addition, the results of a case study in KSA
indicated that although m-learning makes education more convenient than in the past, it requires
good wireless network bandwidth in order for it to work well (Alkhalaf, 2015). However, the study
also showed that students continue their learning activities outside class time wherever a Wi-Fi

network is available.

Almutairy et al. (2015) conducted a study investigating the extent to which 131 Saudi students at
UK universities understood and were familiar with m-learning and the use of handheld devices. The
research also evaluated m-learning in KSA (Almutairy et al., 2015). The study confirmed that Saudi
students are confident when using mobile devices in their daily lives and that they would welcome
more opportunities for mobile learning. An interesting finding from a study by Al-Wabil (2015) in
KSA is that public universities have taken the lead in providing mobile applications rather than the

private universities.

Undergraduate students participating in a study at King Saud University, KSA, showed high levels of
readiness to use m-learning and it was established that there is a demand for university support of
m-learning technology (Al-Husain & Hammo, 2015). Further research also found that readiness to
use m-learning among students at Taibah University, KSA, is also high (Al-Said, 2015). In yet another
study, the majority of students in the sample, who were from a variety of disciplines, felt that the
availability of wireless networks had increased their ability to work independently. The participants
in the study were engaged learners who were behaviourally, intellectually and emotionally involved
in their learning tasks (Al-Fahad, 2009). The interest in m-learning in KSA has grown immensely
within the past few years because of increased advances in mobile devices and wireless networks
(Al-Wabil, 2015; Garg, 2013). In KSA, the acceptance of new mobile devices is also growing (Garg,
2013). Thus, m-learning has been widely accepted in KSA, and the country is currently investing

greatly in ICT for schools (Garg, 2013) and higher education (Al-Wabil, 2015).
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2.3.8 Summary

M-learning refers to personalised learning which refers to the users’ own device by wireless
technology handheld devices at the learner’s own pace, any place, anytime and on any subject with
a degree of privacy. It can make learning truly personalised in that learners use their own devices
as one-to-one interaction, have the option to choose content depending on their interests, so that
pedagogy is changing from a teacher-centric to a learner-centric approach with m-learning. It is
considered as a subset of e-learning or as the next generation of e-learning. The limited battery life
of devices and adequate support from educational institutions are considered as limitations in the
adoption of m-learning in HE. However, m-learning can provide an opportunity for the new
generation of students to enjoy better communication and learning activities without taking into

account place and/or time.

The tablet computer is ideally suited to m-learning. Educators need to consider that if they ignore
the possibilities offered by tablet computers, they may miss the opportunity presented by these
devices to promote collaborative, informal and interactive learning. Tablets provide flexibility in
that students can study at their own pace, whenever, wherever, and with a degree of privacy
(Brown, 2003). However, it is true to say that the deployment of the tablet computer for learning
has not yet been implemented in this study context. The next section gives a brief overview of tablet

computers.

2.4 Tablet Computers

24.1 Tablets Definition and Background

Tablet computers (tablets) are personal and portable information manipulators, according to
Mohseni (2014). Paris (2005) has defined tablet computers as “based on laptop computers but with
extra functionality...the tablet is essentially a fully functional computer which enables a user to
write directly on the screen with a stylus, or switch to keyboard input, and to connect to the Internet
or set up ad-hoc, peer-to- peer wireless networks”. Todays Laptops are touchable but they are not
handheld devices. Johnson et al. (2013) define the tablet computer as a device that does not require
a mouse or a keyboard although these can be easily plugged into a tablet and are preferred by some
users. Therefore, amongst mobile devices and other technologies, researchers agree that the tablet
computer is a useful tool for educational purposes and that it can be used very effectively to
facilitate student learning and interaction, and to increase student motivation and engagement
(Fischer et al., 2013; Kothaneth et al., 2012; Mohseni, 2014). However, its use in the learning

process can be problematic (Butcher, 2014; Mang & Wardley, 2012; Schnackenberg, 2013).
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24.2 Tablets, Laptops and Smartphones

Tablet computers now have more functionality than desktop computers and by using them with
wireless networks, users can download and read books, watch videos, learn foreign languages and
much more via a large, high-resolution touch-screen which makes the experience convenient,
vibrant, and shareable (Butcher, 2014; Johnson et al., 2013). Thus, they enable learning to extend
beyond the traditional classroom (Alsaadat, 2009). In 2010, the Apple iPad was released as a
completely new type of mobile device, being distinct from smartphones, ultra-small laptops, e-
readers, and other types of portable devices. The iPad is the market leader in tablet computers in
2014 (Mohseni, 2014), although there are many others now which offer similar functions, such as
Samsung’s Galaxy Tab, which uses Google’s Android operating system, the Blackberry Playbook,
Amazon Kindle Fire and Google Nexus. Thus the appearance of tablet computers marks a paradigm
shift in the computing industry (Paris, 2005) although the functionality of laptops (Romney, 2011)
and traditional personal computers (PCs) ensures that they will continue to be used into the

foreseeable future (Fischer et al., 2013).

It has become clear that tablets are not a new kind of lightweight laptop, but are rather a completely
new technology (Johnson et al., 2013). Kothaneth et al. (2012) point out that while tablets are like
laptops in the sense of being portable, the monitor can be rotated onto the keyboard to act like a
slate. Mang & Wardley (2012) show that tablets and laptops have portability and connectivity in
common. However, there is a difference that is considered as a useful feature of tablets in the
context of education, is that they can reduce off-task usage during lectures, specifically the
browsing of email and social networking applications, because they do not allow users to view
multiple applications simultaneously. Since 2010, tablets have become much more widely available,
their main selling points being portability, ease of use and relatively low cost, all of which support
their use in education (Butcher, 2014). The differences between tablets, wireless laptops and

smartphones are illustrated in the table below Table 2.

Table 2 The difference between tablet, laptop and smartphone (Alkhalaf, 2015; Context, 2014;
Mang & Wardley, 2013)

Feature Tablet Wireless Laptop Smartphone

Touch Screen yes Some yes

Cost (based on Range between £500 to £1,200 to over than £500 to £700

latest versions on | £700 depending on the £2000 pounds depending on storage.
Apple.co.uk display size and storage. |depending on the type

website) and storage.
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Support Smart Supported and especially |Not too much yes
applications educational apps with

regard to Microsoft.

Light weight and yes yes
handheld

Long battery life yes yes

Take short time to |Yes yes
start up

Require less Yes Yes

technical support

Auto rotate Yes Yes
Virtual and All Virtual and external All
external keyboard keyboard

and pen

One app at one Yes Yes
time

Phone calls and yes
SMS

From the above table, it can be noted that tablets share some of the features of smartphones and
laptops. Apple states on its website that tablets now are faster than laptops (Apple, 2016). To
conclude, tablets are smaller and lighter than laptops but offer larger screens than smartphones
(Mang & Wardley, 2013), making them more suitable for today’s students. The development of this
new technology has therefore created new opportunities for the enhancement of the learning
experience at all levels of learners’ education. What makes tablets differ from other mobile devices
is that they have larger screens, more interactive apps, greater processing power, greater battery
power and the availability of audio and video recording software, which can make tablets more
functional than other mobile devices. Tablet prices continue to decrease, and so all of these

functions are becoming available to schools at lower cost (Clarke & Svanaes, 2014).

24.3 Tablets and Learning

Tablets are now acknowledged to be useful in education (Mohseni, 2014). There are many
applications (apps) that facilitate learning such as those for email, web browsing, calendars and

diaries, e-books, games, multimedia, writing, presentation, social media, video conferencing, cloud
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storage, and much more. There were more than twenty thousand educational apps in the App Store
in 2012 (Mohseni, 2014). The NMC Horizon report showed that tablets are considered as powerful
tools for learning either inside or outside of the classrooms (Johnson et al., 2013) because they have
Wi-Fi and cellular network connectivity, large touchscreens, and include a lot of mobile apps.
Against the fixed type of ICT tools, these devices can facilitate learning in a mobile or portable form,
which is favoured by the current student generation (Al-Husain & Hammo, 2015; Almarwani, 2011;
Prensky, 2001). The quick access feature of tablets makes them easier and faster than PCs and
laptops, and is of particular use during outdoor learning sessions. So, the versatility and flexibility
of tablets provides the potential to change the learning experience of students (Liaw & Huang,
2012). Tablets combine the portability of PDAs and with the functionality of desktops, thus the
learning process becomes more mobile, flexible and exciting (Alsaadat, 2009). Therefore, A tablet
device has the potential to give satisfaction to students by allowing them to interact with the course

contents and retrieve information from the internet at any time (Liaw & Huang, 2011).

According to Mohseni (2014), the followings show the connection between some of the elements

of learning and the applications that are available for tablet computers.

1. Reading: Tablets can be useful for reading because the screen is large, touch-enabled (Romney,
2011) and rotatable. As tablets are handheld devices, learners can easily carry them around and

hold them in their preferred way for reading.

2. Educational games: Tablets include many educational games and these can be considered as
extra learning resources for students. Although some of these are for purchase, others are available

for free download.

3.Taking quizzes: Students can take tests and quizzes using a tablet and score feedback can be

provided immediately and electronically.

4. Writing: Although tablets may not be the most suitable tool for writing because of their size and
the virtual keyboard, some students do write assighments on their tablets as they enjoy typing on

the virtual keyboard or use pens designed to write on the screens (Romney, 2011).

Students can use their own learning style when learning on mobile devices (Pollara, 2011). Students
who use their mobile devices for learning can use them to ask for help in learning, access course
materials and information, download applications to learn concepts and play educational games.
In particular, students can use tablets to write assignments, work with digital video and images,
listen to music, surf the web, make reflective notes, and use instant messaging and email for

independent and group related study tasks (Clarke & Svanaes, 2014; Martin, 2011; Pollara, 2011).
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Students learning with tablets should seek to establish ways in which it can be used more effectively
than other similar devices to promote learning in the classroom (Habler et al., 2015). The tablet is
a mobile device, and so can be used to do all the above and support learning in new ways (Clarke
& Svanaes, 2014). Tablets are used differently depending on the stage of education (Clarke &
Svanaes, 2014). University students have reported that access to educational material,
presentation and note-taking software and being able to communicate on the go encourage them

to use tablets more in their education (Clarke & Svanaes, 2014).

The design of tablet computers combines e-reading capabilities with web-browsing, as well as an
assortment of applications, or ‘apps’ that facilitate the integration of information by making
accessibility instantaneous (Foti, 2014). For example, students can create revision flashcards using
an app, or store and edit assignments using free online cloud facilities such as Google Docs and One
Drive (Foti, 2014). In a study done by Fabian and MaclLean (2014) it was found that students use
tablets in different ways. In terms of learning content, students used tablets to read, create and
share content; in terms of the range of learning activities, students were able to simulate activities
(Fabian & Maclean, 2014). Thus, the use of tablets has the potential to enhance learning (Habler et

al., 2015).

24.4 The Advantages and Current Issues of Tablets Use

Tablets are ideal tools in supporting learning as they can be used as a portable personalised learning
environment (Clarke & Svanaes, 2014; Johnson et al., 2013). Users/learners can easily share content
such as videos, images, and presentations and can choose their own learning apps. Furthermore,
students can carry tablets from class to class very easily, and can use them to access textbooks and
other course materials (Johnson et al., 2013). All of these resources, tools and other materials are
on a single device which facilitates learners to take and share notes, create to-do lists, store all of
their files, and organise their academic schedules. Tablets not only make productivity more
efficient, but also support students in creating projects, managing time, assigning tasks, and
organising ideas (Schnackenberg, 2013). Moreover, tablets can be used with different learning
styles to enhance the educational experience (Kothaneth et al., 2012; Schnackenberg, 2013).
Tablets adapt well to the needs of many different types of learners. Learners can use tablets to take
handwritten notes and make sketches. Tablets also provide open-ended note-taking capabilities
and graphics can be designed that aid in visualisation. Audio can be recorded for future playback
and richer audio presentations, and students can create and interact with their learning

environment.
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Using tablets in learning can enhance interaction and collaboration between students (Butcher,
2014; Fischer et al., 2013; Mang & Wardley, 2012). Tablets have the potential to change the way
students behave, how they interact with each other and their attitude towards learning (Liaw &
Huang, 2011). Group work seems to be very successful when using tablets as students can
collaborate with each other on different tasks; for example, graphics work or writing, sharing
documents electronically or presenting them to the class (Mohseni, 2014). Thus, if tablets combine
with wireless classrooms, learning could be enhanced through enhanced collaboration (Ali, 2012;

Mehdipour & Zerehkafi, 2013).

Despite the fact that tablet computers in education are very much part of life now (Mohseni, 2014)
and are useful tools in learning (Clarke & Svanaes, 2014; Johnson et al., 2013), it has been found
that some students perceive tablets as frustrating and a distraction from learning (Butcher, 2014).
Thus, their use in the learning process can be problematic (Schnackenberg, 2013). According to
Fischer et al. (2013), tablets are not always the best tool to meet all of the computing needs of
students. There is also the issue that students can and do use tablets inappropriately by playing
with applications during lectures and seminars rather than using the tablet as a learning aid
(Schnackenberg, 2013). Mang and Wardley (2012), however, concluded that tablets presented
much less of a distraction to the students than laptops, as their findings showed that students who
used tablets were less likely than laptop users to engage in off-task activities such as instant
messaging, social network usage, and watching videos during a lecture. Nevertheless, Fischman and
Keller, as cited in Mang and Wardley (2012), noted that trials of tablets in management classes at
the universities of Stanford and Notre Dame were not successful as several students were
uncomfortable with using this kind of technology and favoured more traditional technologies such

as laptops.

By using software applications in tablets, students can enhance creativity and critical thinking
(Mang & Wardley, 2012); they can make use of digital books and articles which leads to substantial
savings in book buying and encourages better interaction between students and faculty. Moreover,
the electronic versions of textbooks on tablets reduces the amount of paper students need to carry
around as well as lowering textbook costs (Mang & Wardley, 2012). In addition, the main features
of tablets are their mobility and portability (Butcher, 2014; Fischer et al., 2013; Paris, 2005). They
are light, can connect to Wi-Fi, have a long battery life, support different tools, are considered as
suitable tools for mobile learning, can be used both inside and outside the classroom and on-the-
go, and are interactive and support many convenient educational applications (Butcher, 2014;

Fischer et al., 2013; Mohseni, 2014).
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Tablets are generally considered as an advancement in teaching and learning technology but there
are still a number of challenges to overcome (Mang & Wardley, 2012; Mohseni, 2014). The main
challenges of using tablets in learning are the security setup, and app administration (Fabian &
Maclean, 2014) and internet access (Ali, 2012; Mehdipour & Zerehkafi, 2013). Students have
registered concern about how they can store files on a hard drive or a flash when using a tablet, as
currently these devices cannot be connected to external drives for transferring and/or saving files
(Schnackenberg, 2013). However, the development of cloud technology whereby students can
upload their files and store them virtually has provided one solution to this problem. Another
disadvantage of tablets is that they are less user-friendly for work on large scale projects or papers
(Schnackenberg, 2013). Two studies have shown that other drawbacks of tablets include difficulty
in typing on a virtual keyboard and in writing or drawing with one’s finger-tip (Weider, 2011).
However, the Apple website (Apple, 2016) and Mang and Wardley (2012) show that physical
keyboards and stylus pens are now available for many kinds of tablets, thus solving this problem.
Qualitative research by Bennett et al., (2011) concluded that handheld devices were too expensive
and could easily be lost, according to the views of participants in the study. However, there are
now many inexpensive tablets available, and since adult learners are more likely to take care of

their equipment, tablet use in higher education does not suffer from these issues.

Researchers have asserted that the cost of tablets can be prohibitive when applied to large scale
adoption by educators and by consumers in general (Mang & Wardley, 2012; Mohseni, 2014).
However, in a University of Ulster project, it was found that the price of the tablet was not an issue
for students, and it was expected that this would encourage its adoption (Paris, 2005). It is argued
that tablets do not have a significant effect on learning outcomes (Mohseni, 2014). Fischer et al.
(2013) argue, however, that researchers have neglected the potential benefits of tablets in higher
education. Despite this, interest in the potential benefits of tablets in education has grown globally
in recent years (Butcher, 2014) as the new technology of augmented reality appeared. Augmented
reality (AR) may become an important technology in m-learning which can be used and applied in
classrooms with the aid of tablet computers (Zheng, 2015). Tablets allow learners to interact with

digital information embedded within the physical environment (Dunleavy & Dede, n.d.).

2.4.5 Tablets Adoption in Classrooms

Tablet adoption in classrooms has become more of an urgent issue due to student preferences and
the need for education providers to keep pace with technology (Schnackenberg, 2013). Tablets are
so frequently found in classrooms around the world that many teachers now consider them as
normal an accessory as a pen or a pencil (Hocanin & Iscioglu, 2014). However, the 3G tablet is not

recommended for school’s adoption (Learning Context, 2014). On the other hand, two factors
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which need to be taken into account when considering adopting tablet use in the classroom are
cost effectiveness and ease of operation (Alghtani et al., 2013). Other factors are students’ previous
experiences of tablets, and the existence of a pedagogical and administrative plan for their use

(Clarke & Svanaes, 2014).

Prensky (2001) claimed that students have changed radically in the ways they use technology and
the tools of the traditional educational system may no longer suit them as technologies have always
held great promise for changing individual’s teaching, thinking, and learning (Halverson & Smith,
2009). In their longitudinal study, Gosper et al. (2014) found that there has been an increase in the
use of most technologies for learning Since 2010. According to Alsaadat (2009), m-learning is
considered as an important factor in getting young adults to engage more in learning. However,
Guri-Rosenblit (2005) has concluded that the human capacity to respond and adapt to the pace of
new technologies is now slower and more limited, therefore educators using tablets in the
classroom need to know how to instruct students in using these devices effectively (Rossing et al.,

2012).

Hocann and Iscioglu (2014) determined that students consider the benefits of using tablets to be
the enrichment of lessons in terms of material. However, they also recognise that using tablets for
learning can be distracting and cause health problems such as headache and poor eyesight. Overall,
however, the authors found that students were generally positive about using tablets in education
(Hocanin & Iscioglu, 2014). During observation of a science class (Goundar, 2011), students said
that they preferred using a tablet to a laptop because of the tablet’s lightweight, mobility, touch
screen, and apps. They used tablets to read free open source textbook, research through interactive
apps, access the school’s e-learning platform and write lab reports. The researcher concluded that
tablets were specifically helpful for laboratory work as the students were able to carry them around

(Goundar, 2011).

Although adopting tablet use in the classroom clearly has advantages, it is also unfortunately true
that students can simply play with applications during class time instead of using the technology as
a powerful tool in the learning process (Schnackenberg, 2013). Thus, the key to the successful and
effective adoption of tablets in classrooms is to ensure that tablets are integrated into academic
activities such as viewing and taking lecture notes, reading textbooks and articles, conducting
research, and completing electronic assessments and also into the social aspects of education, such
as enhancing interaction and collaboration between the students (Fischer et al.,, 2013; Mang &

Wardley, 2012) although this requires good self-regulation and filtering skills.
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The use of tablets in classrooms requires a new pedagogy (Rikala et al., 2013). Teachers need to
know about more suitable ways to integrate the use of tablets into the classrooms in a way that
connects the classroom with the outside world. Further claim that more researches are needed to
design appropriate guidelines for new curriculum and pedagogy to support and assess the use of
tablets in classrooms (Clarke & Svanaes, 2014). Therefore, pedagogy needs to be changed to more

suit tablet use in classrooms (Shamir-Inbal & Blau, 2016).

2.4.6 Tablets in Higher Education

There has been a remarkable change in education recently, particularly in higher education (Liaw &
Huang, 2011). Although numerous universities have already designed software to be used with
tablets, along with best practice guidelines for educators and students (Johnson et al., 2013), tablets
have made their way into universities slowly (Schnackenberg, 2013). Those universities which
encourage tablet use try to catch up with technological innovation and then work on the
educational use of tablets. Some universities use their own branded tablet app that includes
features like campus maps, access to grades, university news, and more (Johnson et al., 2013;
Mohseni, 2014). However, it would also be useful if an iTunes catalogue (or similar) were
incorporated into the app to make it easy to download video lectures and other course materials
on-the-go. Though, for some universities, especially those with large student numbers or who have

limited budget, it would not be practical to provide each student with a tablet (Rossing et al., 2012).

Tablets can facilitate and enhance teaching and learning in the context of higher education (Fischer
et al., 2013; Mohseni, 2014). On the other hand, many academics in higher education do not use
newer technologies for learning and teaching (Johnson et al., 2013) due to many factors such as
lack of time or negative attitudes. Thus, in order to adopt any kind of technology, attitudinal change

among teaching staff is essential.

Although tablets have become a very common tool (Kothaneth et al., 2012) for students in higher
education (Mang & Wardley, 2012), adopting technology for technology’s sake does not guarantee
better learning outcomes or enriched educational experiences, and the benefits are not always
clear (Fischer et al., 2013). On the other hand, the outcomes of m-learning suggest that it does have

a direct influence on student learning (Moran et al., 2010).

Opinions differ as to the availability of studies of tablet technology in higher education. According
to Mang and Wardley (2012), many studies have been conducted on the use of laptop computers
in higher education but not on the integration of tablet technology, since tablets have only recently
become widely available. According to Butcher (2014), there are limited research studies of the

benefits of tablet use which have been reported in higher education (HE). However, taking a view
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to the contrary, Schnackenberg asserts that many studies of tablet use have been conducted in the
HE context (Schnackenberg, 2013). For example, in a study by Fagen & Kamin (2013) it was
concluded that students used tablets more when they were programming computer code during
class discussions. Romney (2011) conducted a longitudinal study and discovered that
undergraduate students who used tablets in learning were more likely to continue their studies
than were their non-tablet user friends. El-Gayar et al. (2011) have found that tablet computer use
in higher education is very effective. Mang and Wardley (2013) found that most students chose to
study with tablets rather than laptops and held positive attitudes toward using tablets in learning
and only a few students continued to use laptops. Students in this study believed that tablets are
less distracting than laptop as they display only one app at a time. In a study by Eichenlaub et al. as
cited in Mang and Wardley (2012), it was found that among students using tablets at Ryerson
University, there was increased collaboration and improvement in organisational and research
skills. Moreover, Weider (2011) reported that tablet use improved student-to-student collaboration
among students at Pepperdine University, where students were able to work with each other and

share screen images while solving problems.

What is clear from tablet computer research is that the adoption of tablets in HE is not guaranteed
to be successful (Mang & Wardley, 2012). Hence, few universities adopt them (Fischer et al., 2013;
Moran et al., 2010) because the faculty as well as the students must be persuaded to adopt the
device. It must be remembered that staff and students may not necessarily be inclined to use
tablets in teaching and learning, and that even students have to be motivated for sustained
interaction with tablets. Nevertheless, if tablet use is integrated well, there will be an increase in

the positive outcomes of tablet use (Mohseni, 2014).

2.4.7 Tablets in KSA

To the best of the researcher’s knowledge, there are very few studies dealing with the use of tablets
in education in KSA. However, it is estimated that around 50% of Saudi students own a personal or
family tablet computer (Alahmad, 2014). A study by Alghtani et al. (2013) explored how tablet
computers could transform the KSA education system. Unfortunately, their research showed that
tablet use was at that time still very limited among students despite evidence of positive learning

outcomes as a result of their use.

2.4.8 Summary

Researchers agree that the tablet is a useful tool for educational purposes and that it can be used

very effectively to facilitate student learning and interaction. Thus, the tablet may well become the
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main device used in learning and classroom environments in the near future, although studies show
that the adoption of tablets in HE is not guaranteed to be successful. Tablets such as iPads support
access to many kinds of information and possess advantages for collaborative learning. However,
these devices could also distract students and create frustration in the classroom. On the other
hand, if tablets are incorporated into the classroom carefully and reflectively, educators can

maximise their potential to enhance learning and minimise obstacles with learning.

Nowadays, the question is not whether or not we should use technology in classrooms, but rather
how should we use it. However, as tablet is a more recent innovation, it is necessary to study

whether or not as well as how we should use tablets for learning in the classroom.

Investigating learners’ acceptance of m-learning is important (Liaw & Huang, 2011). Acceptance of
technology to support student learning is premised by professed beliefs which lead to intentions,
and these will be followed by planned behaviour (Moran et al., 2010). Thus, in order to know
whether students accept or reject the use of tablets in their learning and the factors that influence
students to adopt the use of tablets, suitable technology acceptance models are considered in this

study. The following section reviews models and theories of technology acceptance.

2.5 The Theoretical Underpinning

In this research, two theories have been integrated to develop the proposed model. One is a

technology acceptance model and the other is a motivational model.

2.5.1 Technology Acceptance Models and Theories
2.5.1.1 Introduction

Interaction between humans and technology is influenced by a number of social and psychological
factors and characteristics (Taiwo & Downe, 2013). Because of the complexities involved in
predicting human behaviour, research has generated a variety of theories and models to explain
patterns of adoption and use of new technologies (Alomary & Woollard, 2015). Technology
acceptance research is a mature field and has now been active for two decades as technology has
permeated every domain of life. However, there is ample scope for research in this area in the field
of education. The design, development and acceptance of information and communication
technology (ICT) has become a recognised field of study in the past few decades (Taiwo & Downe,
2013) and several theoretical models have been developed to explain the acceptance behaviour of
end users. Therefore, the study of technological innovation acceptance is important (Liaw & Huang,

2012) and requires psychological models and theories to explain and rationalise whether users
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benefit from new devices. Several technology acceptance models have been developed, and they
have their own specific characteristics and advantages which are reviewed below. The models are

presented in chronological order.

2.5.1.2 Theory of Reasoned Action (TRA) (1975)

The theory of reasoned action was first introduced by Ajzen and Fishbein in 1975 and further
developed in 1980. It is designed to explain virtually any kind of individual behaviour (Ajzen &
Fishbein, 1980; Davis et al., 1989; Fishbein & Ajzen, 1975). It can be considered as a technology
acceptance model when it is used to predict the behaviour of human beings who are exposed to a
new technology. According to this model, the individual’s attitude towards a given situation
combines with subjective norms to shape the behaviour intention, which in turn influences the

individual’s actual behaviour (Figure 2).

Belief and Attitude
Evaluations »| toward
Behavior
Behavior Actual
Intention Behavior
Normative Subjective
beliefs and Norm
motivation to >
comply

Figure 2 Theory of reasoned action (TRA) (Ajzen & Fishbein, 1980)

According to this model, behaviour intention refers to the intention of the individual to perform a
certain task, attitude refers to the positive or negative feelings associated with performing the task,
and subjective norm refers to how people who are important to this individual will perceive them
when they perform the task. Researchers of ICT have suggested intention models from social
psychology as a potential theoretical foundation for research on the factors of user behaviour
(Davis et al., 1989). One of these intention models is TRA, which is considered to be well-researched
and has proven successful in explaining and predicting the behaviour across different domains. The
TRA is a very general model but it has acted as a starting point for several other technology
acceptance models (Davis et al., 1989). It links the perceptions, norms, and attitudes toward
behavioural intentions of a person in making a decision, and from there predicts the actual
behaviour which may result as a consequence of this intention. The model has been criticised,
however, because it does not consider the individual’s ability to control the behaviour (Yusuf &

Derus, 2013).
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2.5.1.3 Technology Acceptance Model (TAM) (1986, 1989)

Fred Davis developed the TAM first in 1986 in his doctoral study (Davis et al., 1989). The TAM
originated as an adaptation of the more generalised TRA and was developed more specifically later
to predict and explain technology usage behaviour (Davis et al., 1989; Davis, 1989). TAM is “helpful
not only for prediction but also for explanation”. (Davis et al., 1989:985). Therefore, it is a very
helpful model for researchers since it can be used not only for prediction but also for explanation.
The TAM was developed by Davis in 1989 to identify the factors which lead users to accept or reject
a technology by integrating the technological aspects and the organisational behaviour concepts
(Davis et al., 1989; Davis, 1989). According to them, practitioners assess systems for two reasons.
Firstly, to predict acceptability and secondly to identify the reasons resulting in lack of acceptance
and to take appropriate measures to improve user acceptance. This model has been used
successfully by groups of researchers in diverse fields including knowledge management, e-
learning, ICT, mobile learning and in healthcare settings, and with a variety of technologies (Chau
& Hu, 2002; Gao, 2005; Huang et al., 2007; Liang et al., 2003; McKinnon & Igonor, 2008; Park, 2009;
Sugar et al., 2004; Teo, 2009). For example, Park used TAM to research attitudes to e-learning

among university students in his study which carried out in 2009 (Park, 2009).

According to this model, while there are several factors affecting users’ acceptance of a technology,
the two most important are perceived usefulness and perceived ease of use (Davis, 1989).
Perceived usefulness refers to the improvement that can be expected in task performance with the
aid of the technology, and perceived ease of use refers to the perceived easiness of using the new
technology (Davis et al., 1989). Shroff et al. (2011) reported that by manipulating these two
determinants, system developers can have better control over users' beliefs about the system and
so can predict their behavioural intention and actual usage of the system. Liu (2009) noted that
participants’ perception of technology was the biggest factor in predicting their attitudes towards
it. Attitude towards using a new system has been classified as a determinant that guides future
behaviour or as an indicator of intention which eventually leads to certain behaviour (Afshari et al.,
2013; Elias et al., 2012; Teo, 2006). However, Teo and Schalk (2009) found that attitude towards
using computers did not have a significant effect on the intention to use. Thus, Baker (1992) argued
for the importance of attitude as an indicator of a user’s thoughts. Studies have supported the
notion that behavioural intentions are found to have a positive influence on actual behaviour ( Davis
et al., 1989; Fishbein & Ajzen, 1975; Khechine et al., 2014; Leng et al., 2011). In TAM, attitude
towards using a system refers to the evaluative effect of positive or negative feelings of individuals
in performing a certain behaviour (Shroff et al., 2011). So, the TAM has used the TRA as a theoretical
basis to find the links between these two factors as well as the user’s attitude, intention and actual

technology behaviour (Figure 3).
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Figure 3 Technology acceptance model (TAM) (Davis et al., 1989)

It can be noticed from this model that perceived usefulness has a direct effect on the intention to
use (Davis et al., 1989). For example, someone may hate using a computer at work, but does so in
order to gain promotion and a higher salary. Here, the negative attitude of the user is overridden
by the desire for promotion or higher salary. It has been found that perceived usefulness is the
strongest predictor of intention to use an ICT (Venkatesh & Bala, 2008). In contrast with TRA, the
TAM does not include subjective norms because of the weak psychometric results which are
generated (Davis et al., 1989; Wu et al., 2011). Researchers of ICT have criticised this model for not
including subjective norms, however, as this is considered to be a crucial factor, despite that the
inclusion of subjective norms in TRA is known to have theoretical and psychometric issues (Galletta,

1999).

According to Davis (1989), technology acceptance is a crucial factor in determining the success or
failure of a computer system project. He also suggested that further studies are needed to extend
the TAM to determine the types of external variables, such as computer self-efficacy and training
that could influence the motivation belief factors of perceived usefulness and perceived ease of
use. The assumption of the TAM is that the ‘perception-attitude-intention-behaviour’ relationship
predicts the acceptance of a technology (Davis et al., 1989). But this assumption is contested by
several researchers, among which Bagozzi et al., (2003) claim that in a real world situation there
are many constraints which limit people’s freedom to act, such as limited ability, time constraints,
environmental or organisational limits, or unconscious habits. Some researchers argue that the
TAM does not consider any barriers that would prevent the individual from adopting a particular
technology (Taylor & Todd, 2001). According to them, systems design characteristics, training,
support, and decision making characteristics can influence the acceptance of a technology, and
these are not considered in the TAM. Also, Bagozzi is of the opinion that the TAM is too simple and

leaves out important variables (Bagozzi, 2007).

On the other hand, it has also been recognised by others as a powerful, valid and highly reliable
predictive model that can be used in several contexts (Legris et al., 2003; Sharma & Chandel, 2013).

Moreover, it constitutes an important theoretical contribution towards understanding ICT usage
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and acceptance behaviours (Chen & Li, 2011; Galletta, 1999). Therefore, with regard to the ICT field,
researchers have used the TAM to study the adoption of different technologies and it has become
the most significant theory in this field. The TAM is more appropriate in an online context than the
TRA and the theory of planned behaviour (TPB), as it has some advantages in this area (Chen & Li,
2011). Firstly, the TAM is specific to ICT usage in applying the concepts of ease of use and
usefulness. Secondly, it is more economical. Thirdly, it is more robust in various ICT applications.
Dillon and Morris (1998), as cited in Shroff et al. (2011), defined technology acceptance as the

demonstrable willingness within a user group to employ ICT for the tasks it was designed to support.

2.5.1.4 Motivation Model (MM) (1992)

The motivation model has been applied by Davis et al. to study ICT adoption and use (1992). It posits
that the individual’s behaviour is based on intrinsic and extrinsic motivation. Intrinsic motivation
arises from a person’s inner drive to perform the task and relates to perceptions of pleasure and
satisfaction (Davis et al., 1992; Vallerand, 1997). On the other hand, extrinsic motivation arises
when the cause of motivation is outside the person or outside the task (Cheng & Yeh, 2009).
Extrinsic motivation can be defined as the drive to perform an activity because it is perceived to be
instrumental in achieving valued outcomes such as improved job performance, pay, or promotions
(Davis et al., 1992). In other words, intrinsic motivation is the driver when an individual performs
an activity for its own sake whereas extrinsic motivation is at work when an individual performs an
activity to gain external rewards. In this model, enjoyment is determinant of intrinsic motivation
(Davis et al.,, 1992; Venkatesh, 2000) and perceived usefulness is determinant of extrinsic

motivation.

This model is based on the psychological aspects of technology acceptance. Typically it accounts for
the social influences on technology acceptance. Vallerand (1997) introduced the additional
motivation component to the TAM. According to this model, users want to perform an activity
because a ‘value outcome’ is associated with it, which could be in the form of enhanced job
performance, reward, recognition or other form of extrinsic factors. Thus, according to this model
the decision to adopt the new technology will be a function of intrinsic and/or extrinsic motivators.
However, Howard et al. (2010) argued Davies views of perceived usefulness as an example of
extrinsic motivation, while enjoyment is an example of intrinsic motivation. However, these two
examples of intrinsic and extrinsic motivation have continued to be used widely in technology
acceptance and adoption research (Bertrand & Bouchard, 2008; Yoo et al., 2012). MM underlines
that TAM’s example of intrinsic motivation is more associated with emotions rather than the actual

underlying motivations themselves (Howard et al., 2010).
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2.5.1.5 Combined TAM — TPB (1995)

This model was developed by Taylor and Todd in 1995 by linking the predictors of theory of planned
behaviour (TPB) with the constructs of perceived usefulness and ease of use from TAM (Surendran,
2012; Taylor & Todd, 1995). It is also known as the ‘decomposed’ theory of planned behaviour
because the belief structure is decomposed in this model (Lau, 2011). Attitude is thus decomposed
to be affected by relative advantage, complexity and compatibility. The subjective norms structure
is affected by peer influence and superior influence. The control belief structure is affected by self-

efficacy and facilitating conditions (Figure 4).
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Complexity Attitude
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Normative Subjective Behavioral Usage
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Figure 4 Combined TAM — TPB (Lau, 2011)

2.5.1.6 Extension of TAM (TAM2) (2000)

The limitations of the TAM have prompted deeper research in the field and attempts have been
made to add ‘user resources’ and ‘restrictions’ to the model (Mathieson et al., 2001). This has led

to the development and extension of the TAM.

Venkatesh & Davis (2000) added two more determinants to the original TAM: social influences and
cognitive instrumental processes. The social influences include subjective norms and images.
Subjective norms refer to how a person perceives what people important to him/her may think
about their actions. Image refers to the status issues relating to a particular piece of technology.
Blader & Tyler (2009) stated that social influence is an important determinant of behaviour in
organisational settings because it provides a critical pathway through which other workplace
factors affect behaviour. Moreover, sense of belonging to group can predict behaviour in a

workplace (Chan, 2011; Damasio et al., 2012; Ernst et al., 2013).

On the other hand, the cognitive instrumental processes include job relevance, output quality,
result demonstrability and perceived ease of use. TAM2 keeps the concept of perceived ease of use

from the original TAM as a direct determinant of perceived usefulness. Job relevance refers to an
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individual’s perception of the degree to which the target system is appropriate to his or her job.
Output quality indicates an individual’s perception regarding how well the system performs the
tasks. Result demonstrability refers to the tangibility of the results of using the innovation. All of
these additional elements are believed to influence the acceptance of technology. There are two
moderating variables in this model, which are experience and voluntariness. Experience refers to
the changes which may occur based on the experience with the newer technology. Voluntariness
refers to mandatory and non-mandatory usage, which influences the intentions. Thus, Venkatesh
and Davis (2000) proposed this model as an extension of TAM, to include social influence processes
and cognitive processes (Figure 5). Experience acts as a moderating variable between subjective
norm and perceived usefulness, whereas experience and voluntariness act as the moderating
variables between subjective norm and intention to use. In the TRA and TAM models, attitude is a
determinant of behavioural intention. However, in TAM2, the variable of attitude has been
removed (Wu et al., 2011). Davis has argued that in the original TAM, the influence of subjective
norms on behavioural intention to use can be ignored and so subjective norms were not considered.
Nevertheless, in the extension of TAM, TAM2, Venkatesh & Davis (2000) have reconsidered

subjective norms.

As conceptualised in this model, the five external factors of subjective norm, image, job relevance,
output quality, result demonstrability and perceived ease of use influence an individual’s perceived
usefulness of the new technology along with the perceived ease of use. Both the perceived
usefulness and perceived ease of use influence the intention to use, which in turn influences usage
behaviour as in the original TAM. But the special feature of the extension of TAM is that the
experience and voluntariness of the user also act as moderating variables (Bagozzi et al., 2003; Raaij

& Schepers, 2008; Wu et al., 2011) (Figure 5).

TAM2 was tested in both voluntary and mandatory contexts (Park, 2009). It posits that in
mandatory contexts, subjective norm has a direct influence on intention via the mechanism of
compliance. Compliance refers to a situation in which an individual acts in order to attain special
rewards or avoid punishment (Miniard & Cohen, 1979). On the other hand, in voluntary contexts,
social influences can affect intention indirectly via the mechanism of internalisation and
identification. Internalisation is defined as the process whereby an individual combines the
important referent’s belief into his or her own belief structure. Identification refers to an
individual’s belief that a particular way of behaving will confer membership of a social group or
achieve a higher status within the group by virtue of the approval of important referents (Venkatesh

& Bala, 2008).
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Figure 5 Extension of TAM (TAM2) (Venkatesh & Davis, 2000)

2.5.1.7 Unified Theory of Acceptance and Use of Technology (UTAUT) (2003)

Combining the various theories and models of technology acceptance, Venkatesh et al. (2003)
developed a unification theory in which they integrated the components of several technology
acceptance models and theories such as TRA, TAM, the motivational model, TPB, combined TAM-
TPB and TAM2 (Anderson & Schwager, 2003; Venkatesh et al., 2012). They empirically validated the
model with six longitudinal field studies of six different departments of six large firms in six different

industries (Anderson & Schwager, 2003; Taiwo & Downe, 2013).

However, although the explanation of UTAUT is a well-meaning and thoughtful presentation, it has
been criticised for having too many independent variables for predicting intentions and behaviour
(Bagozzi, 2007). The model is considered to be more robust than other technology acceptance
models in evaluating and predicting technology acceptance (Venkatesh et al., 2003). However,
although the model has been much used, tested and validated, the results of empirical studies have
been unsatisfying in respect of the magnitude, direction and significance of the relationships within
it (Taiwo & Downe, 2013). We can say in social sciences research that the issue of difference in
statistical significance is common because of the complexity of human behaviour (Taiwo & Downe,

2013).

Each theory or model has been widely tested to predict user acceptance (Venkatesh & Davis, 2000).
However, no comprehensive instrument to measure the different perceptions of ICT innovations
had existed until Venkatesh et al. reviewed and compared current user acceptance models and
then found a way to unite them (2003). The unified theory of technology acceptance has been
developed by combining every major parallel aspect of user acceptance determinants from these

models.
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The UTAUT model used four main determinants of usage and intention; these are performance
expectancy, effort expectancy, social influence, and facilitating conditions. These stand alongside

four moderators of gender, age, experience and voluntariness of use.

Performance expectancy refers to the degree to which a user believes that a particular technology
will improve his or her job performance. Effort expectancy refers to the degree of simplicity
associated with the use of a certain system. Social influence refers to the degree to which the users
believe that people who are important to them feel that they should use the new technology.
Facilitating conditions refers to the degree to which a user believes that an organisational and
technical infrastructure exists to support the use of a certain system (Figure 6). According to Pajo
and Wallace (2001), the conditions which facilitate the implementation of web-based teaching are
technical and organisational support, personal knowledge, hardware, software and instructional

design.

Performance expectancy in this model equates to perceived usefulness, effort expectancy is the
same as perceived ease of use, and social influence equates to subjective norms. The moderating
variables in this theory are gender, age, experience, and voluntariness. Gender is considered to
have psychological influence. Age has attitude related effects. Experience is related to the effort
exerted to learn the new technology. Voluntariness decides whether the use is mandatory or if the

user is self-motivated (Venkatesh et al., 2003).
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Figure 6 Unified theory of acceptance and use of technology (UTAUT) (Venkatesh et al.,
2003)

2.5.1.8 Technology Acceptance Model (TAM3) (2008)

The third version of the technology acceptance model (TAM3) was developed by Venkatesh and

Bala in 2008 to give a higher level of significance to ‘perceived ease of use’ (Venkatesh & Bala,
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2008). They added the dimensions of computer self-efficacy, perception of external control,
computer anxiety and computer playfulness. Computer self-efficacy refers to an individual’s beliefs
about their ability to perform tasks on the computer using the technology in question. Several
studies found that computer self-efficacy is an important factor in a user’s decision to use computer
technology (Black & Lynch., 2001; Compeau & Higgins, 1995; Hill et al., 1987; Lopez & Manson,
1997; Teo, 2009; Zimmerman, 2000). Perception of external control refers to how the individual
perceives organisational and technological integration in the context of the new technology.
Computer anxiety refers to the fear factor associated with the acclimatisation to newer technology.
Computer playfulness is the inner desire of an individual to experiment with the newer technology.
Two adjustment variables have also been added, which are perceived enjoyment and objective
usability. Perceived enjoyment refers to the extent to which using a certain system is perceived to
be enjoyable in its own right, and objective usability refers to a comparison of systems based on

the actual level (rather than perceptions) of effort required to complete certain tasks Figure 7.

TAM3 is constructed on a theoretical framework of four classifications which Venkatesh and Bala
claim is a synthesis of all prior TAM research (2008). These four classifications are individual
differences, system characteristics, social influence and facilitating conditions (Howard et al., 2010).
Individual differences stand for computer self-efficacy, computer anxiety and computer
playfulness. System characteristics include job relevance, output quality, result demonstrability,
perceived enjoyment and objective usability. Social influence stands for subjective norms and

image, and facilitating conditions are the user’s perception of external control.

Venkatesh & Bala (2008) reported that “TAM3 presents a complete nomological network of the
determinants of individuals’ ICT adoption and use.. The key strength of TAM3 is its
comprehensiveness and potential for actionable guidance” (2008:279). In TAM3, the factor of
perceived ease of use is characterised by several attributes and emotions, such as computer self-
efficacy, computer playfulness, and computer anxiety (Figure 7). The authors believed that the
factor of perceived ease of use does not have an effect on perceived usefulness. According to this
model, the perceived ease of use is determined by computer self-efficacy, computer playfulness,
computer anxiety, perception of external control, perceived enjoyment and objective usability. The
perceived usefulness is determined by subjective norms, job relevance, result demonstrability and
image. This model has demonstrated that none of the determinants of perceived ease of use have
significant effects on perceived usefulness and vice versa. In TAM3, the strongest predictor of
behavioural intention is perceived usefulness, as was concluded in the original TAM. TAM3 also
claims that experience moderates the effect of perceived ease of use on behavioural intention and
perceived usefulness. This model is clearly consistent with previous studies on ICT adoption and

social psychology, as it has been found that behavioural intention is a significant predictor of actual
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use. However, one of the criticisms of the model is that there are too many variables and too many

relationships between the variables (Howard et al., 2010).
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Figure 7 Technology acceptance model 3 (TAM3) (Venkatesh & Bala, 2008)

Extending Unified Theory of Acceptance and Use of Technology (UTAUT2) (2012)

The extension of the unified theory of acceptance and use of technology has been developed by
Venkatesh et al. (2012) to pay particular attention to the consumer use context. There are three

general types of UTAUT extensions or integrations, firstly to examine UTAUT in new contexts or

kinds of technology, secondly to account for new user populations and new cultural settings, and

thirdly, to add new constructs to expand the scope of the endogenous theoretical mechanisms

proposed in the UTAUT (Venkatesh et al., 2012). So these extensive applications and
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extensions/integrations of UTAUT have been valuable in developing our understanding of
technology adoption and extending the theoretical boundaries of the theory. These studies
contribute to understanding the utility of UTAUT in various contexts, as the authors felt that there
was still a need to investigate systematically and theorize the salient factors that apply to consumer

technology use.

This model included the independent variables of UTAUT but added three more which are hedonic
motivation, price value and habit (Venkatesh et al., 2012) (Figure 8). Hedonic motivation refers to
the fun or pleasure derived from using a technology, and it has been shown to play an important
role in determining technology acceptance and use. The UTAUT takes an approach that emphasises
the importance of performance expectancy, which has consistently been shown to be the strongest
predictor of behavioural intention (Venkatesh et al., 2003). In this theory, hedonic motivation has
also proved to be a strong predictor of behavioural intention. Price value refers to the consumers’
cognitive trade-off between the perceived benefits of the applications and the monetary cost of
using them. Habit refers to the extent to which individuals tend to perform behaviours
automatically because of learning. They have integrated these three independent variables into
UTAUT in order to tailor it to the consumer technology use context. Moreover, by combining these
three salient constructs into UTAUT, Venkatesh et al. expand the overall nomological network with
regard to technology use. This theory includes age, gender and experience as moderating variables;

however, voluntariness has been ignored.
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The models of technology acceptance may be grouped as shown in Appendix A Table 20. It can be
shown that the technology acceptance models are multidimensional in nature as well as
multidisciplinary. Construction of a general model considering all the factors to test technology
acceptance would be complex and some of the factors have been named differently based on the

context of application.

2.5.1.10 TAM in Education

While many universities across the world have integrated technology-based learning systems, the
success of their implementation requires an extensive understanding of the end user acceptance
process (Adwan et al., 2013). Learning using technology has become a common approach within
higher education institutions because of the continuous growth of technological innovations.
Technology acceptance can be defined as user willingness to employ technology for the tasks it is
designed to support. Over the years, acceptance researchers have become more interested in
understanding the factors influencing the adoption of technologies in various settings. In recent
years, TAM research has been reported with increasing frequency in education related journal and
this is an indication of its growing importance in educational research (Teo, 2011). Over more than
two decades the extensions and refinements of TAM have broadened out in several directions to
encompass groupware, e-commerce, knowledge management, and educational technology (Teo,
2011). TAM studies in educational settings, such as Gao (2004) and Ma and Yuen (2011), investigate

various issues in this domain.

The potential of technology for enhancing education is instinctively compelling. Nevertheless,
opinions about the value of technology for teaching and learning range from blue sky optimism to
more doubtful views that educational technology may be wasteful or even harmful (Teo, 2011). It
is time to move beyond simplistic debates about whether or not technology has anything to offer
education towards establishing a base of scientific knowledge about how to get the best out of
educational technology. The success of educational technology depends on whether it truly delivers

value, is perceived as doing so, and is adopted and used (Teo, 2011).

When students enrol in universities, a new world opens up; a world in which they have to draw on
their prior knowledge and skills acquired during secondary education. The amount of background
knowledge which students can rely on depends on the correspondence between their branch of
study during secondary education and their subject at university (Orji, 2010; Pynoo et al., 2011). In
this case, students’ proficiency relies not only on their prior education, but also on their motivation
to use a technology for academic tasks and thus they have to acquire these skills on their own

(Pynoo et al., 2011). Thus, students’ perceptions about m-learning need to be explored and
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examined before implementing m-learning in higher education (Abu-Al-Aish & Love, 2013).

A study by Smarkola (2011) investigated student teachers’ and experienced teachers’ computer
usage in classrooms, examining the efficacy of the TAM and decomposed TPB for predicting
computer usage intention. The conclusion was that although the TAM was a good predictor of
intentions, the decomposed TPB emerged as the most important model for better understanding
and predicting teachers’ computer usage intentions. The following four themes emerged from the
interview used in Smarkola’s study. First, the value of computers in teaching and learning; second,
creating ways of learning through the internet; third, computer training in the first year of teaching;
and fourth, high personal computer confidence. One small scale exploratory study investigated why
digital technologies are adopted by university students in their everyday and academic lives
(Bennett et al., 2011). It was found that the participants all used computer technology for
communication and accessing information and that they considered ease of use to be an important
factor. The study also suggested that not only are individual differences in technology use to be

expected, but also that perceptions and use of technologies in diverse contexts are likely to vary.

Many studies have investigated the difference between males’ and females’ attitude towards
technology. Some concluded that there is a difference (Okazaki & Santos, 2012; Islam et al., 2011;
Mazman & Usluel, 2011) while others found no significant difference between them (Rhema &
Miliszewska, 2014; Suri & Sharma, 2013; Yau & Leung, 2016; Venkatesh et al., 2012). A possible
explanation for the difference between the gender attitudes towards technology might be that
males and females have similar amount of experience. For example, Chen (1985) highlighted that
females and males responded with similar levels of interest toward computers when they had equal
amounts of computer experience. Moreover, Kirkpatrick and Cuban (1998) found that the gender
gap was narrowed when both genders had similar amounts of experiences when using computers.
When it comes to the tablet use in higher education, Yau and Leung (2016) found that there is no
significant difference between male and female students in higher education regarding their

attitude and use of tablets in learning.

2.5.1.11 TAM in Developing Countries

Higher education institutions in developed Western countries believe that technological innovation
and development offer rich opportunities to enhance learning (Adwan et al., 2013). This places
developing countries, striving to be equally competitive in international markets, under great
pressure to similarly embed suitable technologies within the learning and curriculum approaches,
and accordingly enhance learning experiences. This section gives examples of studies involving the

TAM in a number of developing counties. In 2005, few studies were carried out to test the
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applicability of the TAM outside North America (Averweg, 2005). However, since 2005, technology

acceptance has been increasingly studied worldwide.

One empirical study focusing on Malaysian student teachers’ acceptance of computer technology
in a leading research university used the TAM as a theoretical model (Wong et al., 2013). It showed
that the TAM posits that the most frequent determinant of an individual’s behaviour is behavioural
intention to perform a certain task. Another study provided further validation for a TAM model
among university faculty members in Jordan (Akour & Dwairi, 2012). The findings showed that the
user’s attitudes and behaviour towards computer technology are consistent predictors of
technology acceptance. However, organisational support factors (end user support and
administrative support) are not completely stable determinants of technology acceptance. Thus,
the nature of the correlations between organisational supports, beliefs and behaviour, and
computer technology usage may be more complex than previously believed because of variations
in cultural dimensions within countries (Akour & Dwairi, 2012). Moreover, a study conducted in the
Lebanese e-learning context, revealed perceived usefulness, perceived ease of use, social norms
and quality of work life to be significant determinants of students’ behavioural intention, thus
empirically validating an extended technology acceptance model (Tarhini et al., 2013). Another
study examining the computer usage intentions of Ghanaian tertiary students (Afari-Kumah &
Achampong, 2010) indicated that both perceived usefulness and perceived ease of use had a

significant influence on the students’ attitude towards their computer usage.

Further research has focused on the investigation of students’ adoption of e-learning systems based
on the TAM at Jordanian universities (Adwan et al., 2013). This work shows that the TAM can be
employed as a useful theoretical base to predict and understand users’ intentions to use e-learning.
It also confirms that in order to motivate students’ intentions to use technology in their learning
environment, it is important to present a positive perception of technology usefulness (Adwan et

al., 2013).

There is evidence to show a difference between universities in developing and developed countries
(Hussein et al., 2007). In the case of the Indonesian Open University, instructional design,
technological factors and computer self-efficacy were found to play an essential role in facilitating
learners’ acceptance of e-learning, while this was not in the case in the developed country studied.
Consequently, in order to improve their e-learning initiatives, developing countries should focus
more on improving their technological infrastructures such as accessibility and connectivity

(Hussein et al., 2007).

Saudi Arabia is an important developing country in the Arab world (Averweg, 2005). Findings by
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Algahtani et al., (2014) showed that TAM constructs are both valid and reliable, and that the TAM
can effectively predict and explain the adoption and use of computer technology. The TAM has also
been successfully applied in Malaysia (Suradi, 2001). However, in Africa, the situation seems to be
different, as Averweg (2005) found no direct evidence to support the applicability of the TAM's
determinants of usage. In a study of 3G use, social influence and price perception were included as
variables in an extended TAM model involving students at the University of Botswana in Africa (Garg
& Garg, 2013). The results of the study did not confirm a direct relationship between social influence
and behavioural intention. Perceptions of price were found to influence perceptions of the
usefulness of 3G. This study confirms that the price of such services will affect perceptions of
usefulness, and this finding should serve as a guiding mechanism for operators in African and other

developing markets (Garg & Garg, 2013).

A study of ICT adoption in an Iranian organisation (Arias-Aranda & Benitez-Amado, 2011) found that
ICT adoption success is affected by users’ (both CEO and staff) ICT knowledge and involvement, CEO
support and external assistance. In addition, the TAM was used to explain the effects of e-
commerce adoption in Malaysia regarding the overall use of the Web for online shopping (Md et
al., 2011). The findings indicated that the TAM offers valuable constructs (perceived usefulness,
perceived ease of use, and perceived enjoyment) to explain the effect of e-commerce adoption. In
addition, a study conducted in the healthcare system in a developing country investigated patients’
perceptions and acceptance of systems based on an extended TAM for assessing factors that
contribute to health information technology acceptance (Ahlan & Ahmad, 2015). To conclude, the
relatively small amount of literature on technology acceptance and the TAM in developing

countries suggests that more research is needed (Akour & Dwairi, 2012).

2.5.1.12 TAM in Mobile Learning Context

Recent diffusion of mobile technologies and services in East Africa has provided an important new
platform with which institutions can widen access to education through m-learning (Mtebe &
Raisamo, 2014). For example, tablets provide learners with the flexibility to learn anytime and
anywhere through a wireless internet connection. Nonetheless, far too little research has been
conducted to investigate factors that contribute towards students’ adoption and use of tablets in

the African context.

Some academics assert that there is limited evidence to validate the integration and acceptance of
tablet among students in classrooms (Moran et al., 2010); however, Mang & Wardley (2012) have
reviewed many different studies which have explored the integration of tablets in education. In

studies of student perceptions of learning with tablet computers, there is a call for more research
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over multiple courses with larger samples (Enriquez, 2010; Yang & Lin, 2010). What researchers
have found when studying tablet use among students is that tablets can support the social
construction of learning, assessment, motivation and engagement (Enriquez, 2010; Winter et al.,
2010) and that when tablets are used in classroom activities, collaborative learning is produced,
along with improved interactions with peers and teachers (Shuler et al., 2010). Moreover, a
longitudinal study cited in Schnackenburg (2013) which was conducted in Belgium by Courtois et
al., has shown that secondary level students used tablets in classrooms because they perceived
them to be a useful and enjoyable tool, and not because their peers convinced them to use one as
it was the newest technology. This finding is supported by an earlier study by Vondracek (2011),
who reported that students who viewed video lectures on tablets found them to be useful and
effective resources that allowed them to catch up more easily, especially if they missed a class.
Furthermore, Ferrer et al., (2011) found that when using tablets in classrooms, low-performing
students increased their test scores (Schnackenberg, 2013). Mang & Wardley (2012) therefore

support the use of tablets in classrooms as it would appear to be productive.

A study of undergraduate and postgraduate students in KSA based on the UTAUT indicated that
that performance expectancy is the key factor influencing students’ adoption and intention to use
m-learning in the future (Al-Hujran et al., 2014). It has been shown that in KSA and especially in
Taif, that the readiness of university lecturers to use m-learning in higher education is strongly

influenced by the variables of usefulness and perceived ease of use (Aljuaid et al., 2013).

A study by Seliaman and Al-Turki (2012) examined the educational use of mobile phones and tablets
among university students in KSA based on the extended TAM (TAM2). The students used phones
and tablets to access course materials, search the web for information related to their discipline,
share knowledge and conduct assignments. This study unfortunately has limitations of scope as it
dealt only with male students from a single college. A study developed and empirically tested a
factor model for understanding college students’ acceptance of tablets as a means to explain and
improve their usage pattern in education at Midwestern institution (EI-Gayar et al., 2011). Overall,
the model provided satisfactory explanatory power for students’ acceptance of tablets in an
educational setting. Most remarkable is the need for programs aimed at influencing students’
attitudes and perceptions towards tablets, creating an environment of positivity surrounding the
use of tablets on campus, and facilitating their use (El-Gayar et al., 2011). A study by Mtebe &
Raisam (2014) applied the UTAUT model to investigate students’ behavioural intention to adopt
and use mobile learning in higher education in East Africa. The results revealed that four factors of
performance expectancy, effort expectancy, social influence, and facilitating conditions had a
significant positive influence on students’ mobile learning acceptance, with performance

expectancy being the strongest predictor (Mtebe & Raisamo, 2014).
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It is worth noting that some users are not willing to accept m-learning (Wang et al., 2009); for
example, some university lecturers are reluctant to use it as they think they may face problems in
trying to use it effectively as it is new and requires extra effort to implement (Abu-Al-Aish & Love,
2013). In their study Wang et al. (2009) also examined the factors of m-learning acceptance based
on the UTAUT to explore whether age or gender differences play a significant role in the acceptance
of m-learning. They concluded that performance expectancy, effort expectancy, social influence,

perceived playfulness, and self-management of learning were significant factors of behavioural

intention in accepting m-learning.

2.5.1.13 TAM and Motivation

Without user acceptance, educational technology cannot hope to deliver whatever value it may be
capable of. Policy makers therefore need to know what motivates learners, educators and other
stakeholders to accept or reject new educational technologies and how these motives are
influenced by the design features of the technology (Martin et al., 2013; Teo, 2011). The TAM
fundamentally examines technology acceptance from an extrinsic perspective (Cheung & Lee, 2011)
regardless of whether the behaviour is extrinsically or intrinsically motivated, since the behaviour
itself looks precisely the same. However, extrinsic and intrinsic motivation are two different drivers
which determine the resulting behaviour. Understanding students’ underlying motivation for the
acceptance of a technology can help course designers and academic institutions develop better
strategies for systems design and implementation. Therefore, there is a need to extend the original

TAM to include both extrinsic and intrinsic motivation.

Schaik (2011) demonstrated the powerful role of intrinsic motivation in the acceptance of hedonic
systems and recommended that intrinsic motivation should be a factor in technology acceptance
models. Schaik’s study used the UTAUT and showed that the effect of intrinsic motivation on
performance expectancy is mediated by effort expectancy. Davis et al. (1992), found that both
extrinsic and intrinsic factors significantly influence users’ behavioural intentions to use an
innovation. Igbaria and livari (1995) and Venkatesh (2000) obtained similar findings. Moreover, the
empirical data in Ma and Yuen’s study (2011) revealed significant relationships between the
motivational factors, including performance expectancy, effort expectancy, social influence,
intention and satisfaction. The results of these studies indicate that the TAM is indeed appropriate
for investigating ICT adoption among student populations and specific findings support the

application of the motivational perspectives theory (Cheung & Lee, 2011).
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2.5.1.14 Summary

The TAM has been widely used in ICT research to help understand as well as explain user
behaviours. This section has summarised the technology acceptance models and theories, including
the factors relevant to each model, and review the origins and evolution of the TAM from 1975 to
2012. The TAM has succeeded in providing a model which is applicable across a broad range of end-
user computing technologies and it can be concluded that the TAM framework is and can be the

basis of robust and developing models of technology use in learning environments.

It is important to study what motivates students to use mobile devices with regard to tablet
computers in order to provide a better understanding of what educators should consider when
adopting m-learning in the classroom. Thus, the next section considers motivation definition and

theories and how motivation relates to technology and mobile learning.

2.5.2 Motivation

2.5.2.1 Introduction

“To be motivated means to be moved to do something. A person who feels no impetus or
inspiration to act is thus characterised as unmotivated” (Ryan & Deci, 2000:54). Everyone needs
motivation in life as everyone has needs and goals and behaves in ways which fulfil these according
to the strength of their motivation (Holtz, 2006). Thus, motivation can be considered as a necessary

aspect to almost any part of life.

Researchers measure motivation in conjunction with cognitive responses such as recall and
perception; affective responses such as subjective experience; and behavioural responses such as
action and performance (Touré-Tillery & Fishbach, 2014). Cognitive views of motivation emphasise
the importance of goals. Goals may not be well formulated and may change with experience, but
the point is that individuals have something in mind that they are trying to attain or avoid (Pintrich
& Schunk, 2002). As motivation involves goals that lead to direct action, there are two views of
motivation; behavioural and cognitive (Masgoret & Gardner, 2003). Behavioural theories explain
motivation in terms of observable phenomena. Behavioural theorists propose that explanations for
motivation do not need to include thoughts and feelings and that people are instead motivated by
environmental events. Cognitive theories, on the other hand, stress the causal role of mental
structures and the processing of information and beliefs (Pintrich & Schunk, 2002). There are ways
to measure motivation. To measure behavioural motivation, choice, speed, and performance can
be measured, whereas to measure cognitive and affective motivation, activation, evaluation, and

perception and the subjective experience can be measured (Touré-Tillery & Fishbach, 2014).
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It is especially important to understand how motivation contributes to success in education (Al-
Tamimi & Shuib, 2009; Lai, 2011). Researchers have established that how students think of their
own ability to learn can affect how motivated they are (Barry, 2007; Murray, 2011). If students
believe that they have limited ability for learning, they will not be academically motivated (Pintrich,
2003). The study of ‘motivation’ in its diversity of forms is a large academic field in itself (Nukpe,
2012); therefore, in any theory of education, motivation is considered as a major concept (Ball,
1977). It plays a crucial role and is an essential element in students’ learning (Valerio, 2012). Human
motivation theory is widely adopted in behavioural studies (Cheung & Lee, 2011) and previous
studies have demonstrated that motivation is responsible for why behaviour starts, continues and

stops, as well as what choices are made (Cheung & Lee, 2011).

Before any movement can be made to adopt the use of mobile devices in mainstream education, it
is important to analyse whether students are motivated to use them for learning (Pollara, 2011).
The following sections explore motivation in general, along with definitions and types, describes
self-determination theory, and then in particular explores students’ motivation to use mobile

devices in their learning with regard to tablet computers.

2.5.2.2 Motivation Definitions

The term ‘motivation’ refers to the drives to act or behave in a certain way. It is the desire within
individuals which causes them to act in ways which will enable them to achieve their goals (Shanks,
2007). Motivation refers to the psychological force which enables action (Touré-Tillery & Fishbach,
2014). In a classroom context, motivation is the result of students’ subjective experiences; it is their
willingness to participate in class activities as a result of their reasons for studying (Cheng & Yeh,
2009). Clearly, studying how motivation works is essential because it relates directly to behaviour

and performance in the classroom.

The definition of the term motivation would seem to be a highly subjective one according to the
literature (Al-Tamimi & Shuib, 2009; Gardner, 2006) and hardly a unitary phenomenon (Ryan &
Deci, 2000), as each researcher explains it according to their own viewpoints, which differ in levels
and types of motivation. Some have defined motivation simply as the expectancy of reward (Brown,
2000), thus connecting motivation to behaviour. On the other hand, Keller (1983) defined
motivation as the decision whether to achieve or avoid goals and the degree of effort used and
applied accordingly, linking motivation to cognitive processes. However, other researchers have
added the dimension of social influence to explanations of motivation (Brown, 2000). Despite the
differences between all the definitions of motivation, the concepts of "needs and drives" in

motivation definition is highlighted (Al-Tamimi & Shuib, 2009). Another definition of motivation is
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“the level of effort an individual is willing to expend toward the achievement of a certain goal”
(Brennen, 2006:4) or simply the “reasons underlying behaviour” (Guay et al., 2010:712). A third
sees it as “a function of a person’s thought rather than some instinct, need or drive” (Ames & Ames,
1984:1). As a result, the term motivation refers to the drives for performing an action to complete
a specific activity. In other words, it is considered to be the reason for the behaviour. Studying

motivation may help to predict future behaviour (Kaewprapan & Suksakulchai, 2008).

One useful viewpoint theorises that behaviour can be extrinsically and intrinsically motivated, and
this would seem an appropriate framework for the study of students’ motivation (Deci & Ryan,
1985; Deci, 1975; Ryan & Deci, 2000). Deci and Ryan were not the first to identify the internal and

external dimensions of motivation, but their theory is the most well-known (Nukpe, 2012).

2.5.2.3 Self-Determination Theory (SDT)

Self-determination theory (SDT) has encouraged a great deal of research on aspects of motivation
in education (Brophy, 2010) and is used in the study of motivation associated with internal
processes (Maehr, 1984). Moreover, it is one of the most comprehensive and empirically supported
theories of motivation which is available today and has important implications for educational
practice (Pintrich & Schunk, 2002). Deci and Ryan distinguish between different types of motivation
based on the different reasons that lead to action. The most basic distinction in their theory is
between intrinsic and extrinsic motivation (1985). Self-determination refers to the process of using
the will (Deci & Ryan, 1980). To be self-determining, people have to decide how to act on their
environment (Pintrich & Schunk, 2002). Deci and Ryan proposed that there are three basic innate
psychological needs that underlie behaviour: competence (refers to the need to be effective in
dealing with the environment), autonomy (refers to the need to control the course of our lives),
and relatedness (refers to the need to the close relationships with others) (Deci & Ryan, 1980), and
while SDT attempts to cover the range of all human behaviour, it recognises that only a subset of

all behaviours is actually intrinsically motivated (Pintrich & Schunk, 2002).

Intrinsic motivation has emerged as an important phenomena for educators (Ryan & Deci, 2000) as
intrinsic motivation results in high-quality learning, it is important to detail the factors that both
support and undermine it (Ryan & Deci, 2000). In its initial stage, SDT appeared to have limited
potential for classroom application, because it focused only on intrinsic motivation. Extrinsic
incentives were later added (Brophy, 2010), since, for example, it is obvious that students may
follow learning goals because they recognise their value, even though they may not find the process
of learning enjoyable in itself. Most intrinsic motivation theorists do not differentiate between the

affective/fun aspects and cognitive/learning aspects (Brophy, 2010) and currently intrinsic
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motivation theorists tended to treat intrinsic and extrinsic motivations as opposites. Nevertheless,
some intrinsic motivation theorists concede that extrinsic motivation can be used in ways that

complement intrinsic motivation (Brophy, 2010).

It must be pointed out that many aspects of SDT are not clearly delineated and that the model is
continually evolving. Indeed, researchers are increasingly conducting studies that add to our
understanding of how this model can be applied to educational domains (Pintrich & Schunk, 2002).
SDT has been criticised as on the grounds that the three basic needs of autonomy, competence and
relatedness are inadequate (Buunk & Nauta, 2000; Carver & Scheier, 2000) and that this list needs
to expand in order to include other needs such as self-preservation, safety, self-esteem and self-
actualisation (Brophy, 2010). However, Deci and Rayan (2000) have responded by clarifying that
their theory assumes that physical well-being is present in order to focus on factors influencing

psychological well-being.

Intrinsic motivation alone cannot establish sufficient motivational basis for schooling in general or
a predesigned curriculum in particular (Brophy, 2010), as it encourages students to engage in
learning activities based on immediate satisfaction or enjoyment rather than on values. Additionally
some psychologists claim that intrinsically motivated students do not experience this as a continual
state but rather as a single event connected with a particular activity (Brophy, 2010). Definitions of
intrinsic motivation tend to focus only on their affective features (e.g. fun, pleasure, or enjoyment)
without paying much attention to their cognitive features (e.g. absorption, satisfaction, or self-
realisation). Some theorists refers to intrinsic motivation only as an affective response to an activity

but some refer to it as cognitive as well as affective.

On the other hand, students can be motivated to learn from an activity even if they do not find its
content interesting or its process enjoyable. Motivation to learn can be contingent upon the
adoption of learning goals and related strategies; it is not linked directly to either extrinsic
motivation or intrinsic motivation. In general, motivation to learn is mainly a cognitive response
and includes attempts to make sense of the activity, to understand the knowledge it develops, and
to master the skills that it promotes. As other researchers study individual differences in
motivational orientation, intrinsic and extrinsic motivation continues to be characterised as
opposing poles of a single dimension (Lepper et al., 2005). However, this opposition of intrinsic and
extrinsic is not always necessary or appropriate in the average classroom (Lepper et al., 2005). One
of the most well-known of the individual difference scales is that of Harter (1981), which assesses
intrinsic motivation solely in opposition to extrinsic motivation (Lepper et al., 2005). Across all
Harter subscales, intrinsic and extrinsic motivation may not necessarily be polar opposites. It is

tempting to think of intrinsic and extrinsic motivation as two ends of a continuum with intrinsic
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motivation at the top and extrinsic motivation at the bottom, but in fact, there is no automatic
relation between intrinsic and extrinsic motivation (Pintrich & Schunk, 2002). For example, for any
given activity, a learner may be high in both, low on both, or any combination in between. We can
see that intrinsic and extrinsic motivation are time and context dependent (Pintrich & Schunk,
2002), characterising individuals at a given point in time in relation to a particular activity. The same
activity can be intrinsically and extrinsically motivating for different people as is shown in a study
by Lepper et al., whose results confirm the value of independent assessments of both intrinsic and

extrinsic motivation (2005).

Self-determination theory highlights the critical difference between behaviours that are intrinsically
motivated, i.e. which are performed out of interest and satisfy innate psychological needs and
drives for competence and autonomy, and those that are extrinsically motivated, i.e. performed
because they are instrumental to separable outcomes (Ryan & Deci, 2000). To summarise, seeking
only immediate enjoyment with no attention to external incentives may substantially reduce a
student’s future outcomes and opportunities. And vice versa, attending only to extrinsic incentives
can considerably undermine intrinsic interest and the enjoyment that can come from learning itself

(Lepper et al., 2005).

25.24 Motivation Types

This section is focused more on the definitions of intrinsic and extrinsic motivation. Intrinsic and
extrinsic types of motivation have been widely studied, and the distinction between them has shed
important light on educational practices and research (Ryan & Deci, 2000). “Intrinsic motivation
remains an important construct, reflecting the natural human propensity to learn and assimilate.
However, extrinsic motivation is argued to vary considerably in its relative autonomy and thus can
either reflect external control or true self-regulation.” (Ryan & Deci, 2000:54). Based on motivation

literature and in particular SDT, motivation can take either intrinsic or extrinsic forms.

2.5.24.1 Intrinsic Motivation

Intrinsic motivation is a fundamental mechanism for open-ended cognitive development since it is
the driver of spontaneous exploration (Ryan & Deci, 2000). Intrinsically motivated behaviour is
perceived as behaviour freely engaged in, which the person finds interesting and derives
spontaneous satisfaction and enjoyment from (Reinholt, 2006). Thus, it remains a main construct,
reflecting the natural human tendency to learn and assimilate (Ryan & Deci, 2000). Intrinsic
motivation is what drives someone to do an activity for its own sake, i.e. the individual finds the

activity itself interesting, engaging or in some way satisfying (Cheung & Lee, 2011).
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Intrinsic motivation refers to doing something because it is inherently interesting or enjoyable
(Ryan & Deci, 2000). It is defined as doing an activity for no apparent reinforcement other than the
activity (Ramayah et al.,, 2003). It refers to engaging in an activity for its own sake, for the
enjoyment, challenge, interest or natural fulfilment of curiosity (Barry & King, 2000) It refers to the
desire to engage in behaviours for no reason other than absolute enjoyment, challenge, pleasure,
or interest (Lepper et al., 2005). It is that which is generated by an individual’s own desire to
complete the task (Cheng & Yeh, 2009). In other words, intrinsic motivation leads individuals to
perform for their own sake. Intrinsic motivation exists inside the person, and so exists in the
relationship between the person and the task (Ryan & Deci, 2000). It is often associated with
involvement in a complex task (Reinholt, 2006). Some academics treat intrinsic motivation as the
affective quality of students’ engagement in an activity; the degree to which they enjoy or derive
pleasure from the experience (Brophy, 2010). This kind of intrinsic motivation is more typical of
play activities than learning activities. Other academics emphasise the cognitive aspects of intrinsic
motivation; the degree to which students find participation in the activity to be self-actualising,
enriching or empowering (Brophy, 2010). According to Lepper & Hodell (1989) there are four
sources of intrinsic motivation: challenge, which relates to the learner’s skill and experience and
the difficulty of the task; curiosity, which is relevant to the learner’s current knowledge; control,
which is relevant to the capabilities of learner; and fantasy, which relates to the willingness of
learner to pretend. Moreover, the perception of self-efficacy is one of the critical determinants of

intrinsic motivation (Bandura, 1986, 1989).

It has been found that students’ beliefs about their capabilities is related to motivation (Pintrich &
Schunk, 2002). Motivating students to learn for the desire of learning can open up a world of
opportunities. Intrinsic motivation is an important part of students’ learning (Valerio, 2012).
Students who feel self-confident about learning seek challenges and expend effort to learn new
material. Several motivation theories stress the role of perceived capabilities in motivation, and

how such beliefs fit into a broad motivational framework (Pintrich & Schunk, 2002).

2.5.2.4.2 Extrinsic Motivation

On the other hand, extrinsic motivation is claimed to vary noticeably in its relative autonomy and
so can either reflect external control or true self-regulation (Ryan & Deci, 2000). It is often
associated with the engagement in the activity because this activity leads to desirable
consequences separate from the activity such as tangible rewards and hence the behaviour is a
process to an end and not involved in for its own sake (Reinholt, 2006). It relates to a wide variety
of different behaviours which are engaged in for an external gain, such as reward, recognition,

grades or the dictates of others (Cheung & Lee, 2011; Yahaya et al., 2010). Extrinsic motivation

60



Chapter 2

refers to the performance of an activity because it is perceived to be instrumental in achieving
valued outcomes which are different to the activity itself (Ryan & Deci, 2000; Ramayah et al., 2003).
Extrinsic motivation comes from outside the individual, for example, the offering of incentives for
successful task performance such as stickers or point systems (Sternberg & Williams, 2002). It thus
originates from external factors (Cheng & Yeh, 2009) and leads people to perform in order to gain
external rewards. It is argued that extrinsic motivation is important in relation to an unattractive

and simple task (Reinholt, 2006).

2.5.2.4.3 Overview of Intrinsic and Extrinsic Motivation

A study by Flink et al. (1992), cited in Brophy (2010), claimed that most adults believe that rewards
are effective, not only as reasons for motivating students to put forth effort, but also for stimulating
their intrinsic interest in the activities. Thus, extrinsic motivation strategies are intended to
encourage students to engage in classroom activities fully because completing these successfully
will yield rewards. When motivation is purely extrinsic, the activity itself becomes devalued except
as an instrument used in order to obtain valued rewards. Nevertheless, intrinsic motivational
strategies apply when students value the activity itself (Brophy, 2010). These strategies are based
on the idea that teachers should emphasise activities that students find them enjoyable, so that

they engage in these activities willingly without any need for extrinsic motivation.

The idea of intrinsic motivation is something that is of great interest to educational psychologists
in particular, since it implies that there are already predispositions within an individual’s
psychological make-up that may be activated by particular influences (Lepper et al., 2005; Nukpe,
2012). An intrinsically motivated student will be very focused on details and processes while an
extrinsically motivated one will focus on results and rewards for achievement (Nukpe, 2012).
Lepper and Hodell (1989) recommended that academics should to enhance student’s intrinsic
motivation. Moreover, Ayotola (1998) highlighted the important role of the teacher in

strengthening students’ intrinsic motivation.

Among adult students, once intrinsic motivation decreases for any reason, extrinsic incentives
become increasingly important if students are to be kept on task (Lepper & Hodell, 1989).
Accordingly, it is important to know whether students are intrinsically motivated or not before
assigning tasks or making decisions. Younger children have higher levels of intrinsic motivation than
older people (Lepper et al., 2005; Lepper & Hodell, 1989). Lepper and Hodell also found that
children chose activities only if there was a tangible reward, and recommended that teachers
should focus more on making children extrinsically motivated in classrooms because they are

already intrinsically motivated (1989). Students can perform extrinsically motivated actions with an
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attitude that reflects an inner acceptance of the value of a task (Ryan & Deci, 2000). Understanding
extrinsic motivation and what fosters it is an important issue for educators who cannot always rely
on intrinsic motivation to stimulate learning (Ryan & Deci, 2000). As they get older it seems that
students can lose their enjoyment of the learning process itself i.e. their intrinsic motivation, and
instead learn in order to achieve their goals, i.e. via extrinsic motivation (Lepper et al., 2005). For
example, studying for an exam is not generally considered as an inherently interesting task, but
students do it because passing the exam is an important personal goal. Student motivation is about
goals, drive and having a reason to do what they do and do it to the best of their ability (Nukpe,
2012). Higher levels of motivation lead to students having greater confidence and capacity to

achieve (self-efficacy).

The degree of academic engagement can be assessed when students combine behaviours such as
getting along with teachers, having interest in the subject matter, and showing positive attitudes
towards activities (Nukpe, 2012). It has also been found that when teachers’ confidence is high,
students’ display greater levels of motivation (Nukpe, 2012). When students enter higher
education, there are many different factors that have an impact on their motivation, such as their
preparation for university (how much information the university has given them), course choice,
future aspirations and their perceptions about higher education (Nukpe, 2012). For example,
students can be demotivated or frustrated when having problems with registration of modules,

timetable changes and/or assessment/examination deferrals (Nukpe, 2012).

Lepper et al. (2005) suggested that future research should develop motivational assessments that
track intrinsic and extrinsic motivations simultaneously. Working to enhance both intrinsic
motivation and the internalisation of extrinsic motivation may help to minimise the loss of students’

motivation to learn.

2.5.25 Motivation and Learning with Technology

Several studies have found that technology can motivate students, and that this results in improved
learning and the achievement of better results. For example, Heafner (2004) studied how
technology can motivate social studies students to learn, and a recent study by Wilkinson and
Lancaster (2014) looked at the use of technology in improving students’ motivation to become
successful learners in the fields of science, technology, engineering and maths (STEM). However,
few studies have dealt with individuals’ motivation to use technology, e.g. that by Surry and Land
(2000), who researched students’ intrinsic and extrinsic motivation as the key to technology

adoption in higher education.
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Although it is often presumed that students will be naturally motivated to use technologies for
learning (Martin et al., 2013), educators need to understand in particular what motivates students
for learning purposes either intrinsically or/and extrinsically (Martin, 2011). Furthermore,
motivation theorists have argued that the usage is determined by both intrinsic and extrinsic
motivation and that users adopt technology because its use is considered as enjoyable and because
they gain some benefits from its use (Teo et al., 1999). However, Fagan et al., (2008) found that
extrinsic motivation had a strong relationship with the intention to use technology whereas intrinsic
motivation did not. However, intrinsic motivation had a significant relationship with extrinsic
motivation, where intrinsic motivation represented perceived enjoyment and extrinsic motivation
represented perceived usefulness. On the other hand, it has been asserted that intrinsic and
extrinsic motivation has a strong relationship with the internet use (Ramayah et al., 2003).
Additionally, Teo et al. (1999) reported that extrinsic motivation is generally stronger than intrinsic
motivation. Thus, the impact of intrinsic and extrinsic motivation on technology usage is important

to study.

Roblyer & Doering (2010) suggest that by adopting new technologies that are meaningful for
students and which support their goals, students will be more motivated to learn. Some studies
concluded that the use of technologies may improve students’ achievement (Flanagan, 2008;
Johnson, 2014). Moreover, Martin et al. (2013) and Higgins et al. (2012) have pointed out that
some studies indicate that technological innovations are more likely to be embraced by students
than by their lecturers or teachers, and that this may affect students’ perceptions of using
technology to support their learning. They also stated that one of the main factors influencing
students’ perceptions of the value of technology in their academic success was their lecturer’s
motivation to use the technology as well as the quality of their lecturer’s use of technology for

teaching (Martin et al., 2013; Martin, 2011; Pollara, 2011).

2.5.2.6 Motivation for Using Mobile Devices in Learning

M-learning can be influenced by many components relating to student attributes, lecturers and
their teaching, and the learning context (Martin, 2011). Therefore, it is important to study what
motivates students to use mobile devices for learning in order to provide a better understanding of
what educators should consider when adopting m-learning (Martin et al., 2013). Students who learn
with mobile devices need to be motivated not only to learn, but also to use mobile devices in order
to support their learning (Martin et al., 2013). This was clear in previous studies in which high levels
of student motivation were linked with successful adoption of laptops use in learning (Hall & Elliott,
2003; Newhouse, 2001). On the other hand, students are aware of how the use of mobile devices

can impact their motivation to engage in m-learning since they believe that they would like to
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participate in class activities and discussions inside and outside the class if they could use their

mobile devices (Pollara, 2011).

Martin et al. (2013) have studied student motivation to adopt m-learning and reported that mobility
was the main motivator, along with others like productivity, performance outcomes, the learning
experience, information access, the lecturer, authoring, entertainment and social interaction. An
interesting result was found by Martin (2011), in that what motivated the students in his study was
not better grades but access to information on the web, followed by access to learning resources
and communication with friends and only then better grades. Moreover, Martin (2011) also
identified the factors which influenced students’ engagement in m-learning as goal orientation,
technology focus, prior knowledge, experience, perceived mobility, age, and gender. In addition,
Sha et al. (2012) suggested that some of the characteristics of m-learning, such as student-centered

approaches and personalisation of learning also require learners to be motivated in their learning.

Seifert and O’Keefe (2001) emphasised that students need to feel confident and have a sense of
control over their learning in order to become motivated. Moreover, Laurillard (2007), cited in
Martin et al. (2013), reported that m-learning is an activity that is intrinsically motivating for
students by providing control over learning goals, ownership, fun and communication. However, if
there is no investigation of what motivates students to use mobile devices for m-learning, there
can be little assurance as to whether this happens spontaneously or whether there are certain

motivators that make students want to engage in m-learning (Martin et al., 2013).

Studies conducted by Demb et al. (2004) and Kuo (2005) reported that students perceived wireless
laptops to be useful and efficient for learning and this motivated their use for this purpose. On the
other hand, students’ perceptions of the value of laptops in academic success was strongly
correlated with their perception of the success of the faculty in adopting the laptop into teaching
and classroom activity (Demb et al., 2004) and so student perception of faculty utilisation of the
computer in classroom activities was the most powerful factor influencing student feeling that

laptops were essential to learning.

One of the factors that may influence students’ motivation to use mobile devices in their learning
is the students’ attitude towards the mobile devices. Investigating attitude of subjects with
common traits hold is value simply because it is assumed that these attitude will influence
behaviour (Black, 1999). Attitudes toward internet use were found to be the most important factor
in predicting perceptions of wireless laptops, followed by gender and experience with wireless

laptops (Kuo, 2005).
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Research by Kuo (2005) shows that students’ past experiences of using the internet and laptops can
influence their perceptions of using wireless laptops for learning and their attitudes toward using
the internet. Perceptions may influence the success of m-learning and hence, obtaining the
perceptions of those involved in m-learning could provide a valuable understanding of the reasons

for the success or failure of adopting mobile devices in learning (Martin, 2011).

2.5.2.7 Motivation and Tablet Computers

Dekkers et al. (2012) have asserted that tablet computer use supports the teaching and learning
process, and a study by Wilkinson and Lancaster (2014) found that students became more
motivated if they were able to use a tablet computer as a learning medium. Another study
investigated how engineering academics can be encouraged to use tablets in order to improve
students’ understanding of the course content via formative assessment feedback. The motivation
of students to use tablets has actually arisen from the ability to access enjoyable learning content
independently (Clarke & Svanaes, 2014). Additionally, the use of tablet devices facilitates the
achievement of many of the major education elements required and their adoption comes with

many benefits for learning, which include motivation and engagement (Fabian & MaclLean, 2014).

2.5.2.8 Summary

Motivation is an important aspect of almost every part of life and consequently it is especially
important to understand how it contributes to success in education. The concept of motivation as
a key predictor of the use of technology devices and services is theoretically supported in the
literature. In order for students to want to adopt technology use in higher education, they need to
believe that it will help them to fulfil their needs and achieve their goals. Therefore, administrators

and policy makers need to understand technological change from the students’ perspectives.

Although motivation is hard to define, this research defines it as the driver for performing an action
in order to complete a specific task. In other words, it is considered as the reason behind the

behaviour. The study of motivation can help to predict future behaviour.

Self-determination theory (SDT) is one of the most comprehensive and empirically supported
theories of motivation. In SDT, the most basic distinction is between intrinsic and extrinsic
motivation. Intrinsic motivation refers to doing something because it is inherently interesting or
enjoyable whereas extrinsic motivation refers to doing something because it leads to a separable

outcome.

It is important to study what motivates students to use tablet computers in m-learning in order to

provide a better understanding of what educators should consider when adopting m-learning in the
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classroom. According to previous studies, there are many factors that may influence students’
motivation to use mobile devices in their learning, such as perceived mobility, accessing
information, authoring (i.e. writing, blogging, note taking), communication, the students’ attitude
towards the mobile device, students’ ability and self-efficacy, fun, students’ productivity,
performance outcomes, experience, the teachers’ motivation and perceptions, perceived

usefulness, and the faculty support of the device.

2.6 The Proposed Model

2.6.1 Introduction

As the aim of this study is to create a better understanding of female undergraduate students’
attitudes and use of tablet computers based on technology acceptance and motivation models, this
section discusses a proposed model for the study, giving a brief outline along with justification for
choosing the original technology acceptance and self-determination theory. The model is
systematically analysed and refined in the light of interviews with students, student questionnaires,

and then expert analysis interviews.

The user’s acceptance of technology is reflected through psychological models and theories to
explore whether or not users benefit from systems and tools. Therefore, technology acceptance

models and motivation models are the theoretical foundation of this research.

Interaction between humans and technology is influenced by a number of social and psychological
factors and characteristics (Taiwo & Downe, 2013). A number of models have been developed to
investigate and identify the determinants influencing the acceptance of computer technology.
Models designed to analyse user acceptance, adoption and usage behaviour include: the theory of
reasoned action (TRA), the technology acceptance model (TAM), the motivation model (MM),
combined TAM-TPB, the extension of TAM (TAM2), the unified theory of acceptance and use of
technology (UTAUT), technology acceptance model 3 (TAM3) and the extension of the unified
theory of acceptance and use of technology (UTAUT2). In this study, the original TAM has been

chosen as a theoretical underpinning of this study.

Before any move can be made to adopt a particular technology into mainstream education, it is
important to determine whether or not students are motivated to use it in their learning (Pollara,
2011) and to identify the motivators. The need to explore student motivation is well stated in the

academic literature and many models and theories of motivation have been developed. However,
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in this study, self-determination theory (SDT) has been chosen as the more suitable framework for

understanding motivation from intrinsic and extrinsic perspectives.

2.6.2 Justification for Choosing the Original TAM and SDT Models

In exploring potential models for the study, the model first considered was the technological
pedagogical and content knowledge (TPACK) model, which is a framework for teachers’ knowledge
of technology integration (Koehler & Mishra, 2009). This framework builds on Lee Shulman’s
construct of pedagogical content knowledge (PCK) to include knowledge of technology. The
development of TPACK is critical to effective teaching using technology; however, it was decided
against using this model as the research focuses more on students’ perceptions and also because
the tablet is not yet current within the learning context of the study. Instead, the original TAM has

been chosen and integrated with SDT model.

Activity theory is a well-established theory and was designed by Leontiev in 1920s to study the
relationship between the subject and object in forming the core of activity (Hasan & Kazlauskas,
2014). Thus, it is used to better understand human activity. It could be used in conceptualising take
up of ICT. However, this study aims to study the factors that influence female undergraduate
students’ acceptance of and motivation to learn with tablet and hence this theory is not suitable to
this study context as it focuses only on the engagement between the subject and the object which

leads to the outcome.

Nowadays, it is becoming difficult to ignore the role of mobile learning in enhancing higher
education (Mtebe & Raisamo, 2014). Therefore, there is a need to determine factors that influence

learners’ acceptance of mobile learning in education in order to facilitate its adoption and use.

The original TAM model is suitable for this study as it can measure the acceptance of the technology
in higher education. Since the tablet is not yet commonly used within HE in Kingdom of Saudi Arabia,
it is advisable to discover first whether students will accept it as a learning tool before asking policy
makers to introduce it as standard. The advantage of the original TAM is that it is flexible and can
be modified depending on the purpose of the study (Sumak et al., 2011). Construction of a general
model which considers all of the factors involved in all technology acceptance models would be too
complex, since many of the same factors have been defined and labelled differently depending on
the application. The original TAM model can be expanded to include additional beliefs that may
affect technology acceptance (Adwan et al., 2013). Moreover, the original TAM seems to be
positively indicated for understanding conceptual issues related to ICT use. The determinants of the
original TAM model are: perceived usefulness, perceived ease of use, attitudes towards usage,

intention to use and actual use.
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Moreover, it is important to understand how motivation contributes to success in education in
general (Al-Tamimi & Shuib, 2009; Lai, 2011) and to educational technology in particular in order to
identify what educators should consider when introducing m-learning (Martin et al.,, 2013).
Moreover, before adopting technology devices into mainstream education, it is important to

analyse students’ motivation to use them for learning (Pollara, 2011).

SDT was chosen since the study explores the reasons why students need to use tablets in their
learning from intrinsic and extrinsic perspectives. Although there is much debate in the literature
on whether individuals need to have both types of motivation, | believe it is necessary to study both
the intrinsic and extrinsic incentives of students. This study deals with higher education students,
so they are old enough to discuss and assess their intrinsic and extrinsic incentives. According to
the literature, children are intrinsically motivated but they need extrinsic rewards to motivate them
well. However, as children get older, their intrinsic motivation decreases as they realise they are
required to study whether they are motivated or not. Yet, in order to become more motivated and
produce better work, individuals need to find learning enjoyable and interesting as well as recognise
its value in terms of reward. Understanding extrinsic motivation is an important issue for educators
who cannot always rely on intrinsic motivation to encourage learning. Therefore, when talking
about higher education students, we need to consider their intrinsic as well as extrinsic motivation.
This research looks at intrinsic motivation because studies have shown that intrinsic motivation
decreases as students get older and also because HE students are old enough to talk about intrinsic
motivation. We also look at extrinsic motivation, since everyone can do better when extrinsically

motivated.

2.6.3 Motivation and Acceptance of Learning with Tablets (MALT): First Version

This study utilises the original TAM to measure the variables that influence the intention to use
tablet computers as well as their actual use. In adapting the TAM to the requirements of the
research questions, | have integrated motivational aspects into the model, since educational
psychologists have long recognised that motivation affects the outcomes of learning (Al-Tamimi &
Shuib, 2009; Lai, 2011). The aim of the study is to analyse both motivation and acceptance in the
context of tablet use to give a better understanding of female undergraduate students’ attitudes
towards and use of tablet computers. Shroff et al. (2011) citing Dillon and Morris (1998), define
technology acceptance as “the demonstrable willingness within a user group to employ ICT for the
tasks it was designed to support” (p.5). From this it is assumed that motivation can be related to
the TAM as it refers to the willingness to act and helps us to understand behaviour. However,
Howard et al. (2010) have stated that TAM fails to treat motivation appropriately and that this has

led to the limited understanding of motivation within the information systems field. According to
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them, the determinant of perceived usefulness is not an example of extrinsic motivation and
enjoyment is not an example of intrinsic motivation. Nevertheless, other researchers of technology
acceptance models argue that perceived usefulness is an instrumental belief that is similar to
extrinsic motivation with regard to the benefits of using a system and that enjoyment is similar to
intrinsic motivation (Davis et al., 1989; Davis, 1989; Venkatesh & Bala, 2008; Venkatesh et al., 2003;
Yi & Hwang, 2003). It can be suggested that perceived usefulness and ease of use are similar to

extrinsic and enjoyment is similar to intrinsic motivation.

The proposed model in this study is an integration of the motivational model and the technology
acceptance model. Thus, | have called it the model of Motivation and Acceptance of Learning with
Tablets (MALT). | developed the first version of the model Figure 9 using the study findings
discussed in the literature review. The model is based on the original TAM and SDT. The selected
factors are as follows: perceived self-efficacy, perceived enjoyment, perceived usefulness,
perceived ease of use, attitude and behavioural intention. Behavioural intention in this model is the
dependent variable. There are also five moderating variables, which are: experience, skill,

discipline, facilities and access.

Moderating
variables
Experience skill Discipline Facilities Access
Perceptions
self-efficacy 1 |
Eniovment Attitude towards Behavioural
> tablet it for intention to use
Usefulness [ learning tablet for learning
Ease of use —
Extrimsic

Figure 9 The first version of MALT

According to this model, students’ behavioural intention for adopting the use of tablet is

determined by attitude towards using tablet. Attitude towards using tablet is determined by
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extrinsic motivation of perceived usefulness and perceived ease of use, and intrinsic motivation of
perceived self-efficacy, and perceived enjoyment. In this model, the variable of actual usage has
not been included, as Bagozzi (2007) views intention as the immediate factor in behaviour, asserting
that the intention-behaviour link is possibly the most uncritically accepted assumption in social
science research in general and ICT research in particular. Instead, in this model, students’

behavioural intention is considered as the dependent variable.

This section does not include any definitions of the model constructs as they have been defined in

chapter four in section MALT Model: Second Version and can also be found in appendix G Table 31.

2.6.4 Summary

This section has introduced the proposed model for this study. A better understanding of the
different factors that influence users’ motivation and acceptance of technology is crucial.
Therefore, this study has developed its own model, named as Motivation and Acceptance of
Learning with Tablet (MALT) to examine whether investigating the motivation for and acceptance
of tablet use gives a better understanding of attitudes towards tablet use in the higher education
context. The original TAM and SDT models have been chosen as the theoretical foundation because

they are psychological models that can predict behaviour.

The original TAM model has been chosen in this study as it measures the acceptance of tablet use.
Tablets are not yet part of the learning context of this study, and so | believe it is better to
understand first whether students accept or reject this kind of technology before implementing it.
The advantage of the original TAM is that it is flexible and can be modified depending on the
purpose of the study. SDT has been chosen because the study explores the factors from the
motivational aspect and investigates the intrinsic and extrinsic motivation for students using tablets

in their learning.

The model has been developed first from the literature review and is then amended and verified

later in the thesis according to students’ responses.

The factors included in this model are behavioural intention to use a tablet and attitude towards
using a tablet. There are four factors related to perception, which are self-efficacy, enjoyment,
usefulness and ease of use. Based on SDT definitions of intrinsic and extrinsic motivation, usefulness
and ease of use are forms of extrinsic motivation while self-efficacy and enjoyment are forms of
intrinsic motivation. A number of moderating variables are also considered, these being access,

experience, skills, discipline and facilities.
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Chapter 3: Research Design

3.1 Introduction

This chapter provides a thorough discussion of the philosophical assumptions of the researcher and
the approaches taken in the research methodology for this specific study. It identifies the
exploratory sequential mixed-methods design in general. Additionally, it provides justification of
the use of interviews and questionnaires as appropriate data collection methods, and describes the
sample group of students from King Abdulaziz University (KAU), Kingdom of Saudi Arabia (KSA), and
Saudi experts in technology acceptance model (TAM) on which this research is focused. It also
outlines the pilot study, explains the sampling methods, describes the procedures of data analysis

and ethical consideration, and discusses the validity and reliability of the study.

This research aims to provide a more comprehensive understanding of students’ attitudes towards
tablet computers use in learning by identifying the factors that influence their motivation and
acceptance of tablet use for learning in higher education in KSA. The study explores students’
preferred ways to learn with tablets as well as the potential barriers to their use. The work is based
on models of technology acceptance and motivation. Finally, as this research uses human
resources, it considers the ethics involved to ensure that the study has been conducted without

violating any ethical principles.

Research methodology deals with the theories and concepts behind the methods used to
systematically solve a research problem (Kothari, 2004). According to Dawson (2006), research
methodology refers to the general principle that guides the research questions (see section 1.6).
The research objectives are organised in order to answer the research questions in an acceptable

way (see section 1.8).
3.2 The Research Paradigm

3.2.1 Introduction

The term paradigm can be defined as the shared beliefs of researchers regarding the assumptions
and methods used in research (Creswell & Clark, 2011; Teddlie & Tashakkori, 2010). The term also
encompasses the characteristics of the adopted world view and its philosophical foundations
(Cohen et al., 2011). The two main paradigms used in research are the scientific (or positivistic) and
the naturalistic (Kumar, 1999). However, Lincoln et al. (2011) acknowledge five paradigms, which

are positivism, post-positivism, critical theories, constructivism and the participatory paradigm,
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while Creswell (2014) recognises four widely adopted world views in social science research: the

postpositivist, constructivist, transformative and pragmatist paradigms.

Applying one paradigm to all research problems can be misleading and inappropriate (Kumar,
1999). The philosophical underpinnings of the mixed methods approach have been widely
discussed (Cohen et al., 2011) and raise the issue of whether a single philosophy, such as
pragmatism, is appropriate to such a study or whether multiple worldviews should be incorporated
according to the number of methods used. It seems, however, that the mixed methods approach
can indeed work within the pragmatist paradigm (Cohen et al., 2011). The discussion also raises
concerns about whether paradigms can be mixed or integrated in a mixed methods study
(Tashakkori & Creswell, 2007). The following section will discuss the researcher’s positionality in

relation to this issue in more detail.

3.2.2 Positionality

Researcher positionality refers to the relationship between the researcher and the research topic
and is determined by where one stands in relation to the other (Bourke, 2014). Establishing
positionality can explain researchers’ assumptions and beliefs and enable them to choose those
methods which are most congruent with the research philosophy adopted and which will better

arrive at the ‘truth’.

My study is concerned with education, and research in this field recognises three main paradigms:
the scientific, which seeks to generalise; the interpretive, which seeks to understand; and the
critical, which seeks to emancipate (Scotland, 2012). By understanding the philosophical
assumptions that support each of these paradigms and how they manifest themselves within
methodology and methods, researchers will be able to define their position more accurately
(Scotland, 2012). Each paradigm has differing components of ontology, epistemology, axiology and

methodology.

Ontology is the study of the nature of reality and being (Cohen et al., 2011; Crotty, 1989). We ask
ourselves, what is reality and how can we understand it? According to philosophy, what we would
like to call ‘truth’ is really little more than an assertion of that which we have been persuaded
(Bailey, 2004). Therefore, researchers must position themselves according to their views of how
things really are and how they work (Scotland, 2012). However, some researchers believe in

multiple truths (pluralism) (Lynch, 2009; Pedersen & Wright, 2013).

In contrast to the physical sciences, which study tangible and more easily identifiable subjects,

social sciences deal with the abstract and less easily defined areas of human behaviour and
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relationships (Thomas, 2013). People act differently, do strange things, and learn and change; the
issue for social scientists is how to perceive and study this behaviour (Thomas, 2013). In order to
reflect on my ontology, | need to ask myself whether the research process has reshaped my thinking
and beliefs as a researcher (Willig, 2001) and what it is that | am studying (Thomas, 2013). | believe
that truth exists ‘out there’, but also that it can change according to individual views and
interpretations. In this study, | provide multiple perspectives in proposing and testing the research

model.

Epistemology is the study of the nature and forms of knowledge (Cohen et al., 2011); it is the study
of our knowledge of the world (Thomas, 2013). What is valid knowledge? How can it be acquired?
In order to reflect on my epistemology, | need to ask myself how successful | have been in finding
out ‘the truth’. Did | ask the right questions? Epistemological assumptions are made as to how
knowledge can be created and acquired (Willig, 2001). In order to form my epistemology, | will
acquire knowledge by reading and reviewing previous studies in the field, and by collecting mixed
data from a variety of people (e.g. with different occupations). | am a practical person who makes

decisions according to practical results, and thus | propose to conduct an empirical study.

As the acquisition of acceptable knowledge is dependent on my research questions (Cohen et al.,
2011), not only do | need to observe phenomena to obtain credible data, but | must also aim to
understand participants’ views about this phenomena. Thus, | need to be practical in collecting data
which are relevant to the research questions (Creswell & Clark, 2011). Moreover, | believe that

some truths can be right today but wrong tomorrow.

As aresult, the ontology concerns what is observed in the social science world and the epistemology
deals with how knowledge of it is constructed (Creswell, 2007). In the current research, the twin
strands of students’ motivation to use tablet computers technology and their acceptance of this
technology are studied firstly by reviewing current literature and secondly by collecting mixed data
from a sample of students and experts. In considering the nature of my research in the area of
technology acceptance, | can observe the social world in which technology acceptance and
motivation are constructed by individuals. | can also make assumptions about this world in terms
of the factors influencing technology acceptance and motivation, and | can examine and measure

the relationships between these factors.

Both deductive and inductive strategies form the basis of reasoning in this study (Thomas, 2013).
They are the “logical reasoning that are used in every type of research” (Reichertz, 2014:123).
According to Reichertz, “deduction begins with a valid law and asserts that something will behave

in a certain way. Induction observes individual parts of the unique diversity of the world and
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attempts to determine rules and laws to order its infinite manifestation” (Reichertz, 2014:130). In
contrast to deductive strategy, in which the proposed framework is accepted or refuted (Burnett,
2009) and does not produce new truth (Reichertz, 2014), inductive strategy begins with collecting
the data to form a theory (Burnett, 2009). However, researchers can combine the deductive
approach with the inductive (Edmonds & Kennedy, 2013) especially when adopting the pragmatic
paradigm (Creswell & Clark, 2011).

In terms of axiology, which refers to the role of values in research, can research be value-free or is
it shaped by our own values? Educational research is always framed in terms of specific values. It is
important to identify key values and what implications can be drawn from them with regard to

particular issues in particular contexts (Hammersley, 2007).

The core value of my research is the quality of m-learning, and | would like to convince the Ministry
of Education in KSA to adopt the use of tablet computers in universities. | think that tablets will
enhance and support learning but first | need to demonstrate a better understanding of female
undergraduate students’ motivation and acceptance of tablet use for learning. | believe that
students would be able to use tablets to access Blackboard, use mobile applications, read material,
submit assignments, watch tutorials videos, take notes, communicate with their teacher and
receive online feedback. In order to avoid the effect of bias, | have used indirect questions at the
beginning of the interview. For both the interview and the online questionnaire, if students answer
no to the question, they are moved onto another, but if they answer yes, they continue with the
sub-questions. Both opinions have been presented when interpreting the findings. In the
guestionnaire, the option of “Neutral” is provided to reduce the bias. The use of mixed methods
(i.e. interview and questionnaire), as well as different kinds of participants (students and experts),
allows triangulation of the data, which might reduce the bias. My values play a large role in
interpreting the results and | adopt both subjective and objective points of view, using deductive
and inductive strategies of thinking to avoid bias. However, there may be a kind of bias when

conducting this research.

Bourke (2014) has stated that positionality characterises a space where objectivism and
subjectivism meet. According to his views, we can never be purely objective, as we have to say who
we are not just researchers we are individuals and members of groups. Thus, my positionality can
be said to embrace both objectivity and subjectivity together. This can be distinguished from the
positivist view, which can only be objective (Rowbottom & Aiston, 2006). Being objective is
necessary but not sufficient in itself, as researchers also need to be subjective in order to
understand the nature of the problem according to their own personal viewpoint (Harding, 1977;

Cousin, 2010) particularly in the social science field (Thomas, 2013).
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The term ‘insider’ means that the researcher is or was a member of the organisational systems or
community where the research is to be carried out (Brannick & Coghlan 2007; Hellawell 2006;
Unluer, 2012). In order to explore the inner thoughts, perceptions and attitudes of the participants,
the insider position needs to be adopted through engagement with the research context and
interactions with participants (Merton, 1973). In this context of the planned study | can be
considered as an insider, since | studied for my bachelor’s degree at the same university. | have also
worked at this university, am a Saudi Arabian, and will conduct the study within the Saudi
community. Being an insider is thus helpful in gathering the data. Morse has advised, however,
that “It is not wise for an investigator to conduct a qualitative study in a setting where he or she is
already employed and has a work role” (Morse 1998:61). Thus, because of my insider status, | have
chosen the mixed methods approach. One of the challenges of being an insider is that the
participants may be inclined to give me the answers they think | am looking for (Unluer, 2012) and
this would be considered as introducing bias (Mercer, 2007). So, to minimise this tendency
according to the principles of social desirability reporting (SDR), | will use a mixture of indirect
qguestioning and mixed methods to collect the data (Hellawell, 2006; Macfarlane, Zhang, & Pun,
2014). To further avoid the problems of being an insider, | use confidential questionnaires to
increase the chances of the participants providing honest responses. Insiders have the advantage
of possessing a great deal of knowledge about the context, which can take outsiders a long time to
obtain (Unluer, 2012). In order to conduct credible insider research, the researcher must be aware
of the effects of perceived bias on data collection and analysis with respect to the ethical issues
relating to anonymity (Unluer, 2012). Mercer (2007) has suggested that although participants will
form preconceptions about any researcher, it is usually better for researchers not to announce their
own opinions about their research topic, nor to contribute their own stories in interviews. Thus,

personal beliefs, philosophical assumptions and biases affect the researcher’s positionality.

Methodology refers to the theoretical rationale ‘principles’ that explain what research methods are
appropriate to a field of study (Cohen et al., 2011). It is the strategy of actions that underpin the
choice and use of particular methods or techniques (Crotty, 1989). Therefore, methodology comes
with questions as to why, what, from where, when and how data is collected and analysed

(Scotland, 2012).

| intend to apply a mixed methods approach to the research, as it is one of the features of
pragmatism, and | shall attempt to consider various viewpoints, perspectives and positions
(Johnson et al., 2007). | favour the mixed methods approach because | believe it is better suited to
addressing and providing answers to my research questions (Cohen et al., 2011; Creswell & Clark,
2011). Mixed methods research can be defined as a combination of elements of qualitative and

guantitative research approaches for the purposes of breadth and depth of understanding and
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corroboration as well as providing the most informative, balanced, and useful research findings and
outcomes (Johnson et al., 2007). What is important to me as a researcher and a pragmatist is to
generate important research questions and to provide acceptable answers to those questions
(Cohen et al., 2011). Choosing the most suitable methodology for the study depends on its goal and
objectives (ACET Inc., 2013; Heyvaert et al., 2011).

The choice of investigation methods in a research study is affected by the positionality. Methods
are the specific techniques and procedures used to collect and analyse data (Scotland, 2012).
Researchers with different ontological and epistemological positions often take different research
approaches towards the same phenomenon (Scotland, 2012). In answering the research main and
sub-questions, all will be answered using mixed methods. | will be flexible in the way that | use
techniques that are more appropriate to the investigation as long as they provide enough and
better evidence (Thorpe & Moscarola, 1991). At the end of this study, | plan to talk to policy makers
and give them access to my study findings after acquiring a better understanding of the situation.
This goal demands the use of a quantitative method as the data will need to be generalised to the
chosen population, which is only possible using this approach. According to Johnson et al. (2007),
variation in specific philosophical commitments should be welcomed in mixed methods research,
and researchers should consider these differences as an important part of the mixed methods
research paradigm. In addressing the credibility, validity and trustworthiness of my research, | used
triangulation of methods, random sampling, and different types of participants. Peer scrutiny of

data is used to ensure that my study actually measures what it is intended to (Shenton, 2004).

Pragmatism is the adoption of practical and pluralistic study methods rather than idealistic ones
(Cohen et al., 2011; Creswell & Clark, 2011). It is a “set of ideas articulated by many people, from
historical figures, such as John Dewey, William James, and Charles Sanders Peirce, to
contemporaries, such as Cherryhomes (1992) and Murphy (1990)” (Creswell & Clark, 2011:43).
Thus, there are many types of pragmatism (Creswell, 2007). The pragmatic paradigm has been
adopted in this study as it has positive virtues and reflects the researcher’s view of the world.
Pragmatism “should not be understood as a philosophical position among others, but rather as a
set of philosophical tools that can be used to address problems” (Teddlie & Tashakkori, 2010:17). It
is associated with using mixed methods research (Creswell & Clark, 2011). | believe that social
reality and social knowledge are prone to change (Burnett, 2009), particularly in the field of
educational technology; as technology is updated, so information or knowledge can be out of date.
Moreover, as a pragmatist, | believe that we need to stop asking questions about reality and laws
of nature (Creswell, 2014) although these kind of questions are important in shaping the research
inquiry (Thomas, 2013). Moreover, | do not see the world as an absolute unity (Creswell, 2014). In

addition, truth is what works at the time, hence the use of mixed methods to provide acceptable
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answers to the research questions (Cohen et al., 2011; Creswell, 2014). Mixed methods is viewed
more as pragmatism in the way that it efficiently combines the philosophical approaches of
deductive and inductive reasoning (Edmonds & Kennedy, 2013). Although mixed methods
researchers have struggled to develop a philosophical paradigm, many of them support pragmatism
(Creswell, 2014; Johnson & Gray, 2010; Johnson et al., 2007; Teddlie & Tashakkori, 2010).
Pragmatist researchers look to the “what” and “how” questions (Cohen et al., 2011; Creswell, 2014;
Tashakkori & Creswell, 2007) and this is applied in the main research questions in this study. In
generating a theory, the power lies in integrating different approaches, ways of viewing a problem,
and types of data (Cohen et al., 2011). To conclude, my positionality as a researcher is primarily one
of pragmatism. Thus, | will achieve my goals by using multiple methods, different assumptions and

different forms of data collection and analysis.

As this is basically an exploratory study which adopts empirical procedures to generate acceptable
answers to the research questions, the research methodology to be adopted is a mixed
methodology approach with qualitative and quantitative components and with tradition of
structural equation modelling (SEM). As my philosophical position is pragmatism, this affects my
research design. In order to gather reasonable answers to my research questions, | used mixed
methods triangulation in an ordered sequence. The methodology is qualitative as well as
guantitative approaches and my choice of data collection methods is the semi-structured interview
and questionnaire. | will use mixed methods as they will provide better understanding of the
research problem (Creswell, 2014). For data analysis, methods of descriptive, factor analysis,

structural equation modelling (SEM) and thematic analysis will be used in the research.

3.2.3 Summary

| adopted the pragmatist paradigm as it has positive virtues and reflects my view of the world. A
mixed methods approach is adopted to generate acceptable answers to the research questions and

in order to avoid the issue of researcher bias and methodology design bias.

3.3 The Design of the Study

The term research design refers to the plan or strategy of investigation used in order to obtain
answers to research questions or find solutions to a problem (Kumar, 1999; Oppenheim, 1992). This
study uses an exploratory sequential mixed methods design, which involves collecting qualitative
data based firstly on the literature review and secondly from student interviews. The information
is then analysed and the findings used to develop the model and a psychometric instrument

(Creswell & Clark, 2011; Creswell, 2014; Flick, 2009; Harrell & Bradley, 2009). This instrument (the
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online questionnaire) is then administered in the second (quantitative) phase of the study to a
different sample of the population (Creswell, 2014; Wisdom & Creswell, 2013) to test and validate
the model using a relational survey design. The purpose of a relational survey is to explore the
associations between particular variables (Oppenheim, 1992). Finally, qualitative data is gathered
in the third phase (Creswell & Clark, 2011) to enrich and assess the results (Flick, 2009) with

different perspectives.

There are strengths and challenges in using exploratory sequential mixed methods design. The
strengths are that the researcher can develop a theory and produce a new instrument as potential
products of the research process, and by using a quantitative component in the second phase of
the design, the qualitative approach will be more acceptable to a quantitative-biased audience
(Creswell & Clark, 2011). On the other hand, the challenges are that this design requires more time
to carry out and needs to consider using a small purposeful sample in the first phase and a larger
different sample in the second phase (Creswell & Clark, 2011). In exploratory sequential mixed
methods, researchers are interested in following up qualitative findings with quantitative analysis
(Edmonds & Kennedy, 2013). Hence, they use the findings from the first phase of qualitative data
to help in developing the instrument and a theory (Creswell & Clark, 2011; Edmonds & Kennedy,
2013). Thus, the qualitative phase is often the primary emphasis of the study as it is better to
explore qualitatively to learn what variables need to be studied (Creswell & Clark, 2011). This design
is useful for developing an instrument, theory or treatment protocol and for identifying important

variables (Creswell & Clark, 2011; Edmonds & Kennedy, 2013).

The first phase of this study explores the factors that influence students’ motivation and acceptance
of tablet use for learning in higher education and develops an online questionnaire by using a
qualitative approach based on the literature and then on students’ perspectives. Then the second
phase validates the model and tests it by using the quantitative approach. The final phase reflects
the model by using a qualitative approach from another perspective. As the complexity of this
design needs a visual model or diagram to show the flow of research activities (Creswell, 2014) and
to highlight the various steps involved in desighing a good instrument (Creswell & Clark, 2011), the

following figure has been developed to illustrate this (Figure 10).
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Figure 10 Visual model for the design of the study

3.4 Mixed Methods Research Definition and History

Mixed methods research has various definitions which have emerged over the years (Creswell &
Clark, 2011). One of these asserts that mixed methods is a distinct approach to research that is
relatively new within the discipline of social and human sciences (Creswell, 2014). It was first used
as a new type of methodology around the late 1980s and the beginning of the 1990s and is popular
in diverse fields of research such as education, management and health science. Thus, the concepts
and methods combining the qualitative and quantitative approaches have been explored and
discussed for nearly three decades (Driscoll et al., 2007; Tashakkori & Creswell, 2007). Mixed
methods design involves combining qualitative and quantitative research data in a study where
qualitative data is gathered from responses to open-ended questions without predetermined

responses, whereas quantitative data uses closed-ended questions (Creswell, 2014).

One of the characteristics of the mixed methods approach is that it balances efficient data collection
and analysis with data that provides context (ACET Inc., 2013). The use of mixed methods in this
design avoids the challenges of using qualitative or quantitative methods alone (Creswell & Clark,
2011). Moreover, the core characteristics of well-designed mixed methods research are the
qualitative and quantitative methods of data collection and data analysis procedures. Data are then
integrated in data collection, analysis, and/or discussion, using procedures that apply qualitative
and quantitative components either concurrently or sequentially (Creswell, 2014), with the same
sample or with different samples (Wisdom & Creswell, 2013). The mixed methods approach can

thus provide more concrete answers to research questions (Heyvaert et al., 2011). Mixed methods
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encourages researchers to use multiple worldviews or paradigms (Creswell & Clark, 2011). Also,
integrating qualitative and quantitative approaches can confirm or refute a theory to a greater
degree than either one approach (Heyvaert et al., 2011). In addition, mixed methods research can
increase the accuracy of the data and provide a more complete picture of the phenomena (Cohen
et al., 2011). It is considered to be practical in that researchers are free to use all possible methods

in addressing the research problem (Creswell & Clark, 2011).

It must be admitted that mixed methods research is not the answer for all research problems or all
researchers (Creswell & Clark, 2011). One of the challenges of a mixed methods approach is to
ensure that the two data collection methods complement but do not duplicate each other (ACET
Inc., 2013). In other words, the participants should not be asked the same questions in the interview
as in the questionnaire. On the other hand, asking the same questions in interviews as in
guestionnaires can be used as a way of validating the findings (Creswell, 2014; Wisdom & Creswell,
2013). The mixed methods approach is complex to plan and conduct (Wisdom & Creswell, 2013)
but it is useful to develop some kind of visual representation of the sequence of steps (Creswell,
2014). Conducting mixed methods research often requires a team of researchers (Wisdom &
Creswell, 2013) with particular skills and resources and plenty of time (Creswell & Clark, 2011). The
mixed methods approach used in this study employs qualitative and quantitative approaches to the
research questions, two kinds of data collection procedures (semi-structured interview and
questionnaire), two forms of data (numerical and textual), two types of data analysis (statistical and

thematic), and two kinds of conclusions (objective and subjective) (Tashakkori & Creswell, 2007).

3.4.1 Rationale for the Choice of Mixed Methods Research

There are a number of reasons why mixed methods research has been chosen for this study. Firstly,
using mixed methods can generate a better understanding in validating the proposed model of the
study (Greene, 2007). Secondly, the research deals with both the human and the abstract factors
that influence tablet use for learning by students in higher education, and so mixed methods are
used in order to adequately address both areas. In looking at the human factors involved,
qualitative methods are the more appropriate, while the abstract factors and the relationship
between factors are better approached using quantitative methods. Therefore, the integration of
quantitative and qualitative data in the form of a mixed methods approach has great potential to
strengthen the rigour of the study and to enrich the analysis and findings of the research (Wisdom
& Creswell, 2013). Thirdly, mixed methods are used here because in the development of a model
for the factors that influence students’ motivation and acceptance of tablet use for learning, the
students’ and experts’ views and opinions are crucial. The interview is therefore used here as an

effective way to gather this data. Then a questionnaire is designed in order to validate the model
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and to develop a validated metric measurement. Fourthly, depending on the research questions,
guantitative and qualitative data are used to answer them. Fifthly, mixed methods are used here
as | am considered to be an insider in the study context. As Morse points out, “It is not wise for an
investigator to conduct a qualitative study in a setting where he or she is already employed and has
a work role” (Morse 1998:61). Finally, as none of the methods of data collection alone provides
100% accurate and reliable information (Kumar, 1999), the mixed methods approach has been
chosen because of its strength in drawing on the advantages of the qualitative and quantitative
approaches. The limitations of each have been minimised in order to reduce bias and reach more
accurate conclusions (Cohen et al.,, 2011). It is considered as the reasonable approach as the
researcher has access to both qualitative and quantitative data and it provides a complete

understanding of the research problem and questions (Creswell, 2014).

3.5 Methods

Research methods are the tools used to gather the data (Dawson, 2006; Oppenheim, 1992). The
choice of methods depends on the purpose of the research, the research questions, the resources
available and the skills of the researcher (Arksey & Knight, 1999; Kumar, 1999). In this study, two
types of data are collected to answer all research questions. They are both forms of primary data
that are collected through semi-structured interviews and questionnaires. These two methods are
useful ways of gathering respondents’ views and opinions and are a means of exploring their world,
especially with regard to the relationship between attitudes, mentality and motivation (Arksey &

Knight, 1999).

Although the interview differs from the questionnaire in the level of structure placed on the
interaction (Harrell & Bradley, 2009) it might be better to complement the questionnaire with the
interview (Arksey & Knight, 1999), as the questionnaire is a good way of checking the strength of
the story that the interview seem to contain and it can also be useful for checking the interpretation
of the interview data and as a way of exploring how widely views and understandings are shared

(Arksey & Knight, 1999).

3.5.1 Interview

The interview is a widely used data collection method (Cohen et al., 2011; Judge et al., 2000; Kumar,
1999; Macan, 2009) and features strongly in everyday media, e.g. television, newspapers, YouTube,
and blogs (Lichtman, 2014). Qualitative interviewing is undoubtedly a flexible and powerful tool
with which to capture subjective viewpoints and to gather information on ways individuals make

meaning out of their experiences and express their opinions (Rabionet, 2009). The word ‘interview’
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means an interchange of views between two or more people (Cohen et al., 2011). In other words,
it allows interviewees to express their opinions, attitudes and perceptions from their own points of
view (Arksey & Knight, 1999; Harrell & Bradley, 2009; Zohrabi, 2013). Cohen et al. (2011) have
defined the research interview as a conversation between two people which is initiated by the
interviewer for the specific purpose of obtaining research information. Lichtman (2014) defined
individual interviewing as one of a class of methods that permit the researcher to engage in a
conversation with a respondent that is directed by the researcher and serves a particular purpose.
Interviews are considered as discussions and are usually one-to-one between an interviewer and a
respondent to gather information on a certain topic. The interview differs from the questionnaire
in the level of structure placed on the interaction (Harrell & Bradley, 2009). However, it might be
better to complement the questionnaire with the interview (Arksey & Knight, 1999). The interview
gives the participants the opportunity to respond in their own words and to express their own

personal perspective and to understand the cognitive process (Patton, 2002).

The core characteristics of the interview are that it enables more depth of information to be
gathered, since questions can be explained. It also enables more difficult and open-ended questions
to be asked than other data collection methods (Cohen et al.,, 2011; Kumar, 1999). Thus the
interviewer can probe, establish rapport and assess what the interviewee really believes (Arksey &
Knight, 1999; Cohen et al., 2011; Kumar, 1999; Lichtman, 2014; Zohrabi, 2013). One of the purposes
of the exploratory interview is to develop ideas and research hypotheses as opposed to simply
gathering facts and statistics. Although the interview is considered as a powerful and flexible tool
(Arksey & Knight, 1999; Cohen et al., 2011), there are a number of limiting issues. For example,
interviewing can be generally very time-consuming, the interviewer can be the cause of bias, some
interviews may be problematic for interviewees, some may refuse to be interviewed, and

anonymity may be difficult (Cohen et al., 2011; Judge et al., 2000; Kumar, 1999; Zohrabi, 2013).

The semi-structured interview is chosen as a method of data gathering for this study because it is
not possible to observe people’s feelings, thoughts, intentions and opinions as such, and so it is
necessary to ask directly in order to find out participants’ perspectives (Arksey & Knight, 1999;
Patton, 2002; Zohrabi, 2013). The second reason for choosing the semi-structured interview is that
| intend to elicit the themes from the respondents that are most related to the research questions
(Rabionet, 2009). Thus, the semi-structured individual interview has been chosen as a primary data
collection method in the first phase of the study to gather information and explore what the
students perceive are the factors that influence their acceptance and motivation to adopt the use
of tablets in their learning. This method will be used again at the end of the study, this time with a
sample of experts in technology acceptance model (TAM), in order to reflect on the proposed

model.
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In planning the semi-structured interview, a general set of guide questions and format are
developed which are to be followed with all of the participants. However, the interviewer can vary
the questions in order to probe more deeply for relevant information (Lichtman, 2014; Patton,
2002). This approach has been chosen because | feel more confident when there is a guide to follow,

but at the same time this guide will not limit participant responses and is easy to transcribe.

3.5.1.1 Designing the Interview

Before conducting interviews, researchers need to design an interview schedule, which is a list of
questions or topics to be covered (Dawson, 2006). Interview questions should be structured so that
they will elicit the information which the researcher has set out to find. According to Cohen et al.
(2011), before writing the questions, researchers need to determine the variables of the study that
are to be measured. In order to minimise bias, the structure of the questions needs to be carefully
thought out. Thus the interview schedule starts with indirect questions and continues with direct
guestions. Moreover, prompts and probes are also considered in the framing of the questions to
encourage richness and depth of response as well as honesty. The prompts allow the interviewer
to clarify the questions, especially if the interviewee seems not to understand, while probes allow
the interviewer to ask the interviewee to explain, add to and provide more details (Cohen et al.,
2011; Dawson, 2006). As Cohen et al. (2011) mention that it is better to have shorter questions and

longer answers from the respondents.

Good questions should be open-ended, neutral and clear (Patton, 2002). The interview questions
have been developed to focus on the research topic (Dawson, 2006). In the first phase, the
questions are in a specific order according to the answers. In other words, if a particular question
receives the answer ‘No’, a different set of following questions is asked than if the answer is ‘Yes’
(see Appendix C.1). The translation of the students’ interview has been accredited by a special
translation committee (see Appendix C.2). In the second phase, there are four main questions (see
Appendix C.3). The translation of the data in this phase has been revised by one of the English

teachers who is mother tongue is Arabic (see Appendix C.4).

3.5.1.2 Conducting the Interview

Before conducting the interview, there are a number of protocols that researchers must follow
(Harrell & Bradley, 2009; Rabionet, 2009). | inform the interviewees of the purpose, nature,
duration and ethical issues of the interview. This is done in order to maintain honesty without
risking biased responses. The interviewer must strive to make the participants feel comfortable and
inform them adequately about what will happen during and after the interview. Confidentiality,

anonymity and the consent form should be discussed (Cohen et al., 2011; Dawson, 2006; Harrell &
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Bradley, 2009; Kumar, 1999) and the researcher should clarify that there are no right or wrong
answers and obtain clear permission for recording (Dawson, 2006). At the beginning of the
interview, | establish rapport, putting myself in the interviewees’ shoes and being careful to
maintain an attitude of neutrality (Cohen et al., 2011; Patton, 2002; Rabionet, 2009; Thomas, 2013).
The ways to establish a rapport include treating the interviewees with respect, body language and
eye contact (Dawson, 2006). The researcher must develop a rapport with the interviewees by
adopting a relaxed, accepting and non-judgmental attitude (Cohen et al., 2011; Dawson, 2006). The
respondents can also feel more comfortable if we share some of our stories with them but not
about the research topic; this has the effect of removing potential power differences and helps to

yield meaningful and relevant data (Lichtman, 2014).

During the interview, the interviewer should not reveal his/her own biases and values and should
avoid being judgemental, pay attention to the dynamics of the interview so that the conversation
is maintained and the interviewees are motivated to discuss their opinions and demonstrate
interest, listen more and speak less, avoid giving signs of agreement or disagreement, and be
prepared to repeat the questions if necessary (Cohen et al., 2011). | should be prepared to move to
another question if an interviewee seems unwilling to answer, keep the interview going, consider
my own non-verbal communication, give the respondents time to think. Finally and importantly,
the interviewer should remember to thank the participant at the end of the interview (Cohen et al.,

2011; Dawson, 2006; Harrell & Bradley, 2009; Patton, 2002).

The interviews are recorded using voice-memo software on a smartphone. This software makes a
smartphone easier and more reliable to use in recording, and files can be sent directly to the laptop
(Lichtman, 2014). Audio recording is recommended over all other methods when interviewing
(Arksey & Knight, 1999; Dawson, 2006; Rabionet, 2009). Although interviews are recorded, this
does not mean that the researcher should not take any notes (Dawson, 2006; Patton, 2002). It is in
fact useful to take strategic and focused notes as these help to identify key phrases and important
quotations, and to list major points (Arksey & Knight, 1999). Notes can also serve as a backup source
in the event of lost or unclear recordings (Rabionet, 2009). Taking notes may influence the interview
(Cohen et al., 2011), although Patton (2002) has argued that if notes are not taken, it may indicate
to the respondents that nothing of importance is being said. Hence, taking notes during the

interview is kept to a minimum and includes the main points and some non-verbal communications.

After the interview, the recording is checked and everything that can be remembered is noted along
with reflections on the interview information quality (Dawson, 2006). Thus the data is more likely

to be useful and reliable (Harrell & Bradley, 2009; Patton, 2002).
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3.5.1.3 Piloting the Interview

3.5.1.3.1 Students’ Interview

Consultation with experts in the field and experienced qualitative researchers is a useful way of
providing feedback and guidance (Rabionet, 2009). Thus, before piloting the interview with
students, | obtained two qualitative experts’ opinions on the questions, which resulted in a number
of changes being made. The advice was that the language of the questions needed to be simpler,
some of the questions needed to be shorter, and others should be changed completely because
they revealed my values. It is important to avoid leading questions and also to make sure that the
qguestions motivate the participants to give answers. | changed the wording of the questions

according to the feedback given.

The first interview was subsequently piloted with two participants from the sample to help improve
the interview schedule (Rabionet, 2009) and allow familiarisation with the recording equipment
(Dawson, 2006). It became clear that some terms like mobile learning and tablet have two different
Arabic translations and while they are both correct, one is more common than the other. | amended
the terms to reflect the most common usage. Two more questions were added to the interview,
“Do you own any kind of technology device? If yes, what is it?” and “How can you access the
internet?”. The first question asks for important information about the participants and the second
one investigates more about the ways in which they are able to access the internet. This trial run

also gave a realistic indication of how long the interviews would take to conduct.

3.5.1.3.2 Experts’ Interview

Before conducting the third phase of interviews with TAM experts, a qualitative expert was
consulted on the question formulation, which resulted in a change being made. The advice was that
the order of the questions needed to be changed, and so this was altered according to the feedback.
The revised interview was subsequently piloted with one participant from the sample to help
improve the interview schedule. It became clear that some terms needed to be explained in detail,
and so this was addressed. This trial run also gave a realistic indication of how long the interviews

would take to conduct.

3.5.14 Analysis of the Interviews

Thematic analysis is used to analyse the interviews based on the steps of Braun & Clarke (2006).
Deductive and inductive thinking strategies are adopted when analysing the interviews. More
details are given in the chapter dealing with the first phase (Chapter 4:) and an example of the

interview analysis is in Appendix C.5.
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3.5.2 Questionnaire

A questionnaire can be defined as a written list of questions which are read, interpreted and
answered by a group of respondents (Dawson, 2006; Kumar, 1999; Thomas, 2013). The
questionnaire is a widely used instrument for collecting survey information (Cohen et al., 2011) and
can make use of closed-ended questions, open-ended questions, or a combination of both (Cohen
et al., 2011; Dawson, 2006). The closed-ended questionnaire is the one used to generate statistics
in quantitative research (Dawson, 2006). Many types of questionnaire items can be used, such as
multiple choice, rating scales, ranking scales and open-ended questions, from which the researcher

chooses those that best match the purposes of the research (Cohen et al., 2011).

The advantages of the questionnaire method are that it is less expensive, offers anonymity (Cohen
et al., 2011; Kumar, 1999) and tends to be quicker and easier to code (Dawson, 2006). The
drawbacks of using this method include low return rates, lack of opportunity to clarify the meaning
to respondents (Cohen et al., 2011; Kumar, 1999) and predefined answers which may not match
actual opinions (Dawson, 2006). The questionnaire method can be used to collect data on attitudes
(Dawson, 2006; Thomas, 2013) and thus is a suitable metric (measurement instrument) as this study
investigates the attitudes and perceptions of people (Arksey & Knight, 1999). Another reason for
choosing this instrument is that it is a relatively systematic and standardised method of collecting
data which lays emphasis on the measurement and conversion of data from qualitative to

guantitative forms.

3.5.2.1 Closed and Open-ended Questionnaire

Closed questions suggest the range of responses from which the respondents may choose and are
useful in that they can generate frequencies of response which are amenable to statistical
treatment and analysis. They are also quicker to code and analyse, and are directly to the point.
However, they do not enable respondents to add any remarks, qualification or explanation to the
categories (Cohen et al., 2011). On the other hand, open-ended questions enable participants to
write a free account on their own terms and to explain and qualify their responses, although this
can lead to the accumulation of irrelevant data and may require more time from respondents and
researchers when coding and analysing (Cohen et al., 2011). It is useful in this case to provide some
kind of support for respondents. Open questions are therefore useful if the questionnaire is

exploratory or if the possible answers are unknown.

The questionnaire used in this study consists of mostly closed questions; however, open questions

are also used towards the end to investigate why some HE students do not use any mobile devices
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in their learning. They were also used in case the factor analysis did not run correctly, which

occurred in the initial questionnaire.

3.5.2.2 Questionnaire Design and Development

In developing a questionnaire, the researcher needs to bear in mind the characteristics of the
respondents and take into account the fact that the meanings of the questions cannot be explained,
thus the questions need to be carefully formulated for clarity and ease of comprehension (Cohen
etal., 2011; Kumar, 1999). The questionnaire should therefore be short, simple, and start with easy
guestions to motivate the respondents to complete it (Dawson, 2006). Moreover, the layout should
make it easy to read and pleasant to the eye, and the sequence of the questions should be easy to

follow (Cohen et al., 2011; Kumar, 1999).

Certain points to watch when designing the questionnaire include avoiding double-barrelled
questions and double negatives, evaluating the “Do not know” and “Not Applicable” categories
because they are often omitted or used too much, using simple words, and being aware of leading
questions (Cohen et al.,, 2011; Oppenheim, 1992). Moreover, the questionnaire should include

instructions for the respondent, especially in a self-administered questionnaire.

The study of attitude has a long and complex history in social psychology. An attitude statement is
“a single sentence that expresses a point of view, a belief, a preference, a judgment, an emotional
feeling, a positing for or against something” (Oppenheim, 1992:174). After studying the literature,
researchers must begin with an in-depth interview, the main purpose of which is to explore the
origins and complexities of the attitude areas in order to decide what requires further
measurement and to obtain vivid expressions of attitudes from the respondents in a way that
makes them suitable for use in an attitude scale (Oppenheim, 1992). Attitudes are essentially
emotional tendencies, and so some of the more contentiously worded opinions should be selected
from the in-depth interviews (Oppenheim, 1992). In the attitude scale in a questionnaire,

respondents are asked to agree or disagree.

| followed some of the guidelines of scale development when developing the main questionnaire
(Devellis, 2003). The steps of the guidelines are as follows:

Step one is to determine clearly what needs to be measured. The phenomena measured in social
science research are often derived from theory, which then plays a vital role in the development of
measurement scales (Devellis, 2003). Thus, theory is a great aid to clarifying the parameters of
measurement. Scale development can be used when there are no appropriate existing instruments
(Devellis, 2003). For this research, there is an existing tool for some of the factors but not all of

them. New scales need to be designed and organised to meet the requirement of this research.
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Step two is to generate an item pool (Devellis, 2003). The items are selected or created based on
technology acceptance measurements. The selected items reflect the latent variables underlying
them. There is no specific number of items that should be included in an initial pool; however, the
larger the item pool, the better. Thus, developers need to write the items (Devellis, 2003), which is
often the most difficult part of developing the questionnaire. To tackle this, developers need to
begin with statements that are paraphrased from the measured construct. Further statements are
generated that express the same idea but in a different way. There are good and bad items and also
positively and negatively worded items. The simpler items are short and include short words. After

that, factor analysis can be used to assess whether that selection process succeeded.

Step three is to determine the format for measurement (Devellis, 2003). There are many
guestionnaire formats and one including a neutral option may be desirable. One of the most
common formats for items is the Likert scale (Devellis, 2003). Good Likert items include opinion,
attitude, or belief, knowledge and awareness questions which are referred to as non-factual
questions (Ball, 1977; Oppenheim, 1992). This kind of response scale provides a wider range of
possible scores and also increases the statistical analyses that are available (Boone & Boone, 2012;
Pallent, 2005). The questionnaire of this study comprised a closed Likert scale, dichotomous
questions, and three open questions (Appendix D.2). In addition, one of the questions used a
frequency scale (i.e. always, frequently, sometimes...) and another used a qualitative scale (i.e.
good, fair, poor). A Likert scale with seven choices was used in the main questionnaire, where 7 =
strongly agree, 6 = moderately agree, 5 = agree, 4 = neutral, 3 = disagree, 2 = moderately disagree
and 1 = strongly disagree. According to Krosnick and Presser (2010), scales composed of between
five and seven are preferable in order to maximise reliability and validity. In this study it was decided
to use seven options which includes the neutral option for those who wanted to express this, as
well as to add to participant satisfaction and improve the reliability and validity of ratings (Cohen
et al.,, 2011; Krosnick & Presser, 2010). The questionnaire features an attitudinal scale which
measures attitudes towards an issue (Cohen et al., 2011; Dawson, 2006; Kumar, 1999). The Likert
scale is used, which is the most common and easy to construct and more suitable for the factor
analysis. Participants are biased towards the left-hand side of the scale (Cohen et al., 2011) as the
most frequently chosen answers lie to this side. To counteract this, items should be mixed so that
some of them score positive on the right and some of them score negative on the left (Cohen et al.,
2011). However, | followed the technology acceptance questionnaire, which does not use any
negative statements. Cape (2016) found no statistically significant differences in an experiment in
which one group read the ‘strongly agree’ scale from right to left and the other from left to right.
There was only a slight increase in time taken when the scale was presented disagree-agree rather

than agree-disagree.
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Step four is to ask experts to review the initial item pool; the experts being a group of people who
are knowledgeable about the topic (Devellis, 2003). This can confirm the definition of the
phenomena. In this study, five experts were asked to rate how relevant they think each item is to
what the researcher intended to measure. They evaluated the items’ clarity and conciseness. Step
five is to administer items to some of the study participants (Devellis, 2003). Step six is to evaluate
the items (Devellis, 2003). After an initial pool of items has been developed and tested using an
appropriately large sample, the performance of the individual items is evaluated so that
appropriate items can be chosen for inclusion in the scale (Devellis, 2003). This is the most
important part of item development. The higher the correlation between items, the higher are the
individual item reliabilities. If the correlations with other items are negative, developers need to
reverse the score. The high variance is also important. Some items may have no common underlying
variable or they may have several variables. This is vital and can be done by factor analysis
(described in the analysis of the questionnaire and in more detail in Chapter 5: Cronbach’s alpha is
one way of evaluating how successful the research developers have been. Devellis (2003) suggests
the following scores for alpha, in which below .60 is unacceptable, between .60 and .65 is
undesirable, between .65 and .70 is minimally acceptable, between .70 and .80 is respectable,

between .80 and .90 is very good and if much above .90, the scale needs to be shortened.

Step seven is to optimise scale length (Devellis, 2003; Johnson & Morgan, 2016). A scale alpha is
influenced by two characteristics: the extent of co-variation among the items and the number of
items in the scale. If a scale’s reliability is too low, then shortness is no virtue (Devellis, 2003).
Subjects may, indeed, be more willing to answer a 10-item than a 50-item scale, especially students.
However, if the researcher cannot assign any meaning to the scores obtained from the shorter
version, then nothing has been gained. Effects of dropping “bad” items actually increases or
decreases alpha and this depends on just how poor the items are that will be dropped, and on the
number of items in the scale. Thus, it is usually better to drop those items first which have the least
negative or most positive effect on alpha. If there is very large sample (eg. N=<600), the researcher
can split it into two subsamples. One can serve as the primary development sample, and the other

can be used to cross-check the findings (Devellis, 2003).

There are different ways of administering the questionnaire, for example by mail or by collective or
public space administration (Kumar, 1999). The questionnaire can be self-administered by
participants away from the researcher or administered by the researcher with the researcher
present (Dawson, 2006). However, according to Cohen et al. (2011), both of these methods are
considered self-administration, one with the presence of the researcher and the other without.

Although the presence of the researcher can be helpful, ensure a good response rate, and make
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the process quicker, having the researcher present could also be threatening and the respondents
may feel uncomfortable (Cohen et al., 2011). The method chosen here for the online questionnaire

is self-administration without the presence of the researcher.

Preparing the questionnaire entails the following stages: a literature review, interviewing students
in higher education, questionnaire development, experts review and pilot testing of the
qguestionnaire. At the beginning of the questionnaire a cover sheet is included to explain the
purpose of the research and the basis of participant selection. This also serves to introduce the
researcher and give contact details; provides assurance of anonymity, confidentiality and non-
traceability; and thanks respondents in advance for their cooperation (Cohen et al.,, 2011).
Administering the questionnaire in a different country and using a different language creates more
complexity (larossi, 2006); however, | translated the initial questionnaire and then had it accredited
by a special translation committee (Appendix D.1). For the main questionnaire, | collaborated with
two English teachers whose mother tongue is Arabic to correct and amend the translation

(Appendix D.3).

3.5.23 Piloting the Questionnaire

Piloting can help researchers and investigators to not only with the wording of questions but also
with procedural matters such as the design of a letter of introduction, the ordering of the question
sequences and the reduction of non-response rates, which are important especially if self-
completion questionnaires are used (Oppenheim, 1992). Consultation with experts in the field and
experienced quantitative researchers is a useful way of providing feedback and guidance (Rabionet,
2009). It is a mistake to assume that researchers know in advance how respondents will react, and
it is not good if researchers rely only on experts. Consulting experts and piloting can help in the

translation of the questionnaire from one language to another (Oppenheim, 1992).

Researchers need to pilot-test the questionnaire first using some of the same sample that will be
used in the main study to ensure that the instructions, questions, and scale items are clear and also
to ensure that the respondents can understand the questionnaire items and respond appropriately.
A pilot is also useful to identify any questions that may offend the respondents and which should
be cut from the final version (Pallent, 2005). The pilot study will be the first live test of the questions
(larossi, 2006). It is important in that it determines the accuracy and quality of the data and collects

feedback on the validity and length of the questionnaire (Cohen et al., 2011; larossi, 2006).

Since part of the questionnaire is derived from existing questionnaires used in different settings

and contexts and another part was developed according to the interview results, exploratory and
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confirmatory factor analyses will be run (Cohen et al., 2011). The factor analysis will be used to

reformulate the questionnaire with the most appropriate number of indicators for data collection.

| consulted five people with expertise in either questionnaire design or TAM. The TAM expert
suggested matching the themes with those in the technology acceptance models and it was found
that all of the themes matched except willingness, mobility and achievement. It was also suggested
that the theme of identity be changed to image. The experts in questionnaire design advised that |
should “tell participants about the repeated items”, “try to get qualitative data in case the factor
analysis does not work”, “keep it clear and focused”, “use graphics” and “change some items as
they do not relate to the factors”. It was also suggested that, “when translating the questionnaire,
you need two Arab-speaking English teachers to validate the translation”. Two of the TAM experts
suggested to “not include the four items of ‘actual usage’ separately, but to put them in a frequency
scale with no need to repeat them, as once is enough, and as the tablet is not yet implemented in
the study context, the more there is a need to study intention rather than actual usage”. The advice
was followed as far as practicable and so some items were changed, qualitative questions were

added to the questionnaire and the Arabic translation was checked by two Arabic teachers of

English, who also suggested a few changes in terminology.

| subsequently piloted the questionnaire informally with two students from the sample and noted
that the repetition of some questions was considered boring and so these were changed to
emphasise their differences. The pilot student answered the questionnaire in about seven minutes.
| found that participants would not be able to see all seven Likert options when using a smartphone

and added a note that “participants should either rotate the smartphone or expand the options”.

3.5.2.4 Analysis of the Questionnaire

This study used a factor analysis approach to analyse the data of the questionnaire as well as
structural equation modelling. Thematic analysis has been used in analysing the open-ended

questions.

3.5.24.1 Factor Analysis (FA)

FA “consists of a number of statistical techniques, the aim of which is to simplify complex sets of
data. In social science, factor analysis is usually applied to correlations (matrices) between
variables” (Kline, 1994:3). It is an analytic statistical tool which can be used to discover the main
underlying dimensions of a set of variables, attributes or responses (Oppenheim, 1992). According
to Cohen et al. (2011) FA is a method of grouping together variables that have something in

common and is a process by which the set of variables is reduced. It refers to group of statistical
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procedures which are designed to determine the number of different constructs assessed by group
of measures. These unobservable constructs are referred to as common factors (Fabrigar &
Wegener, 2011). The definitions of some of the concepts relating to FA are given in Appendix E

Table 23.

Correlations, variance and covariance are important in order to understand FA (Kline, 1994). FA can
be used when investigators want to know how many constructs a group of measured variables is
assessing and what these constructs might be, but they are not yet at a point at which they want
to test specific hypotheses about how the constructs might be causally related (Fabrigar &
Wegener, 2011). FA is started by creating a correlation matrix, which is followed by a principle
component analysis. However, this is not the final stage if there is a lack of meaning or if there are
difficulties in interpretation. Different procedures have been developed to help investigators
identify and interpret the underlying dimensions they may find (Oppenheim, 1992). This will require
factor analysis “rotation” in which a number of attempts (called “iterations”) are made to re-draw

the factor loadings in such a way as to produce a more meaningful result (Devellis, 2003).

Types

There are two types of factor analysis. One is exploratory factor analysis (EFA) and the other is
confirmatory factor analysis (CFA). The former can be used when the researcher has few or no clear
expectations about the underlying structure of correlations, whereas the latter can be used when
the researcher has clear predictions about the number of common factors and the specific

measures each common factor will influence (Fabrigar & Wegener, 2011).

Exploratory Factor Analysis (EFA)

EFA can be used to determine the underlying structure of factors. The aim of it is to explore the
field or to discover the main constructs or dimensions (Kline, 1994). It was first developed by
Spearman in 1904. Unfortunately EFA can produce confused or misleading results, leading some
psychologists to reject it in favour of CFA (Kline, 1994). EFA can only suggest structures and does in
fact require CFA as a second step (Kline, 1994). It is mainly well suited to two general types of
research questions which are construct identification and measurement instrument construction
(Fabrigar & Wegener, 2011). In EFA, the Kaiser-Meyer-Olkin (KMO) test which measures sampling
adequacy value needs to be checked first, followed by factor extraction in which a choice is made
between principal component analysis, principal axis or maximum likelihood. Maximum likelihood
has the same mathematics of structural equation modelling. However, in a larger sample, there is
no difference between maximum likelihood and principal component analysis. Principal component

analysis is one method of considering a matrix of correlations and explains all the variance in any
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particular correlation matrix, including the error variance (Kline, 1994). It can be used if researchers
want an empirical summary of the data set. Moreover, it is a well-known method of extraction in
EFA and is widely-used. In social science research, the aim of FA is to explain the observed
correlations and this means that the factors must be interpreted and identified (Kline, 1994). When
factor extraction done, it is necessary to do factor rotation in order to make the result more
meaningful. In other words, it is clear that rotating factors can change the factor loadings and also
their meanings. There are two types of rotation, the orthogonal, in which the factors are

uncorrelated and the oblique, in which the factors are correlated.

Confirmatory Factor Analysis (CFA)

CFA is done to “confirm a particular pattern of relationships predicted on the basis of theory or
previous analytic results” (Devellis, 2003:118). It is used to test hypotheses (Kline, 1994). It is clear
that CFA can be of value in confirming hypotheses but much depends on the sample size and the
indices of model fit. It is referred to as a measurement model in structural equation modelling. The
structural model examines relationships between the latent variables, which can test complex
psychological hypotheses (Kline, 1994). EFA is often used in the early stages of research to gather
information about or to explore the interrelationships between a set of variables, whereas CFA is a
more complex and sophisticated set of techniques used late in the research process to test or
confirm certain hypotheses or theories concerning the structure of underlying groups of variables

(Pallent, 2005). More details about both types are given in Chapter 5:

Justifications for choosing FA in analysing the questionnaire findings

This study used the analytic, relational survey design in order to explore the associations between
particular variables (Oppenheim, 1992). Thus, FA is reasonable for this type of survey design. In
order to not reach erroneous conclusions about a theory by misinterpreting what a scale measures
(Devellis, 2003), FA has been used. Moreover, FA is a worthwhile analytic tool that can identify
important properties of a scale. Therefore, it helps in determining empirically how many constructs
(latent variables) underlie a set of items (Devellis, 2003). Additionally, FA is well-known tool for
theoretical investigation, new discoveries and test construction (Kline, 1994). As a result, FA is an
essential tool in scale development. It allows the data analyst to determine the number of factors
underlying a set of items. In addition, one of the contributions of this study is to validate the
instrument in which a number of new items are constructed. FA is used widely in scale development
either to refine and reduce items to form a smaller number of comprehensible subscales or to

reduce a large number of related variables to a more reasonable number (Pallent, 2005).
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3.5.2.4.2 Structural equation modelling (SEM)

Structural equation modelling (SEM) is a “multivariate technique combining aspects of factor
analysis and multiple regression that enables the researcher to simultaneously examine a series of
interrelated relationships among the measured variables and latent constructs as well as between
latent constructs” (Hair et al., 2010:634). SEM examines interrelated relationships among multiple
dependent and independent variables (Cohen et al., 2011; Hair et al., 2010). Therefore, SEM was
the most suitable for this study as it involves multiple independent-dependent relationships to test

the goodness of model fit and to verify the model and the relationships between the factors.

In this research, factor analysis and structural equation modelling are carried out. The second-
generation statistical technique of structural equation modelling (SEM) is used, using the Analysis
of Moment Structures (AMOS) software, v.24. This includes the measurement model and structural
model. Based on the model testing results, the relationships between the research variables of
interest are tested. The reasons for selecting SEM for data analysis were that it offers a systematic
mechanism to validate relationships between factors and to test relationships between the factors
in the proposed model, and also because it offers powerful statistical techniques to deal with
complex models (Cohen et al.,, 2011; Hair et al.,, 2010; Muijs, 2004) and also considers the
measurement error of the model (Muijs, 2004). In SEM, relationships between latent factors and
indicators are validated by using confirmatory factor analysis (CFA), also known as a measurement
model, and relationships between independent latent factors and the dependent factor are tested

using the structural model (Cohen et al., 2011; Hair et al., 2010; Muijs, 2004).

In addition to factor analysis, descriptive statistics are used to analyse the questionnaire data.
Descriptive statistics describe the data by providing a summary and by graphical plotting of
numerical data (Thomas, 2013; Cohen et al., 2011). Quantitative analysis involves statistical
techniques using SPSS to find the kurtosis, skewness, mean, and standard deviation of the data

(Cohen et al., 2011).

3.6 Triangulation

Triangulation refers to “the technique where the researcher uses more than one method, object or
subject in order to check the robustness of the original data sets” (Burnett, 2009:115). It can be
used as a strategy to improve the quality of qualitative research (Flick, 2009). In social science this
means, “looking at things from different angles and using different kinds of method” (Thomas,
2013:145). Thus, triangulation ensures that data are obtained from a wide range of sources, using

different methods or investigators (Arksey & Knight, 1999; Flick, 2011). There are different kinds of
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triangulation: methodological, theoretical, data and investigator triangulation (Arksey & Knight,
1999; Flick, 2009). According to Cohen et al. (2011), triangulation in social science research
attempts to explain the richness and complexity of human behaviour by studying it from more than
one standpoint and by making use of both qualitative and quantitative data. Thus, | gather different
data sets in different ways. Triangulation can be done to check the effectiveness of the chosen
sample frame or/and the chosen data collection methods (Burnett, 2009; Greene, 2007).
Furthermore, it can help the researcher to reject or be more confident of the explanation or findings
of the previous method (Thomas, 2013). Moreover, it prevents the researcher from being misled
or affected by outliers or unique cases which would skew the data (Burnett, 2009) and hence may
reduce the chances of making errors or drawing inappropriate conclusions (Arksey & Knight, 1999).
It might also reduce the bias and strengthen the validity of the study findings (Arksey & Knight,
1999; Greene, 2007). Additionally, by using triangulation, the researcher becomes more confident
in the research process (Arksey & Knight, 1999; Cohen et al., 2011). On the other hand, it may also
become a rather time-consuming activity (Arksey & Knight, 1999). This study depends on an
intensive narrative literature review and collects qualitative and quantitative data from students
and qualitative data from TAM experts. Data analysis triangulation is used, which consists of

member checking and expert examination.

3.7 Validity and Reliability

Validity and reliability are two factors that should be considered while designing a study, analysing
the results and judging the quality of the research (Creswell & Clark, 2011; Golafshani, 2003). The
goal of research is to reach valid outcomes based on suitable scientific methods and so validity and
reliability are very important for accurate analysis (Edmonds & Kennedy, 2013; Dawson, 2006). An
assessment of validity and reliability has been undertaken to ensure that the data collected serves

the purpose and is checked for quality.

Validity criteria test and check the quality of the data, results and interpretations (Cohen et al.,
2011; Creswell & Clark, 2011; Patton, 2002) in order to demonstrate that the method chosen was
the right one for the study task (Burnett, 2009; Kumar, 1999; Thomas, 2013). According to Edmonds
and Kennedy, the validity of research design refers to “the extent to which the outcome accurately
answers the stated research questions of the study” (Edmonds & Kennedy, 2013:3). If two
researchers study the same phenomenon, they may obtain different findings, but both sets of
findings can still be reliable (Cohen et al., 2011). Reliability refers to the repeatability of the study,
that is to say, if the same methods were used again with the same sample, they would produce the

same or similar enough results (Oppenheim, 1992). It is possible to have a measure that has highly
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reliability but poor validity, whereas excellent validity indicates reliability (Oppenheim, 1992).

Validity methods differ in quantitative and qualitative research (Creswell & Clark, 2011).

3.7.1 The Validity and Reliability of the Interview

Qualitative validity comes from the analysis procedure of the researcher based on the information
collected while visiting participants and from external reviewers (Creswell & Clark, 2011). It
assesses whether the information gained through the qualitative data collection is accurate and
credible (Creswell & Clark, 2011; Creswell, 2007). Although some qualitative researchers have
argued that the term validity is not appropriate to qualitative research (Thomas, 2013), they have
realised at the same time that there is a need for some kind of qualifying check or measure for their
research (Golafshani, 2003). Thus, the trustworthiness of the data, the rigour and quality of the
data collection procedures, and the content validity are important to qualitative methods as well

(Edmonds & Kennedy, 2013).

Member checking is a well-known approach in which the researcher takes summaries of the
findings back to key participants in the study and asks them whether the findings are an accurate
reflection of their experience (Creswell & Clark, 2011; Creswell, 2007; Flick, 2009). Another validity
approach is triangulation of data drawn from several individuals (Creswell & Clark, 2011; Creswell,
2007), although triangulation can be less a strategy for validating results than an alternative to
validation (Flick, 2009). Moreover, another approach is to ask peers who are familiar with
qualitative research to examine the data (Creswell & Clark, 2011; Creswell, 2007). Dependability
and confirmability are established through auditing of the research process (Creswell, 2007). To
reportinterview findings, researchers need to summarise perspectives, provide quotations, analyse
data systematically and in narrative form and provide a unique depth of understanding of the data
(Harrell & Bradley, 2009; Lodico et al.,, 2006). There are biases in the qualitative interviews
(Creswell, 2014; Thomas, 2013). These have been reduced as much as possible by asking indirect
questions and not showing any signs of approval or disapproval. A number of peers then examined
the interview data, and participants checked the summaries of their own responses, and this

triangulation has been used to validate the results.

Reliability plays a minor role in qualitative research and has limited meaning (Creswell & Clark,
2011). In qualitative research, validity is emphasised more than reliability in determining whether
the account provided by the researcher and the respondents is accurate, can be trusted and is
credible (Creswell & Clark, 2011; Flick, 2009). The reliability of the interview can be defined as the
fit between what researchers record as data and what actually occurs in the natural setting that is

being researched (Cohen et al., 2011). Although Thomas (2013) considers reliability as irrelevant to
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the interpretation of qualitative data, qualitative researchers carry out their study in naturalistic
settings, which can help to obtain reliable and accurate results (Lodico et al., 2006). The design of
the interview is highly structured, with the same format and sequence of words and questions for
each participant. Reliability is a consequence of the validity in a study (Golafshani, 2003). It can be
enhanced if the researcher obtains the detailed data by employing a good quality recorder
(Creswell, 2007). It relates to the reliability of multiple coders to reach agreement on codes for
passages in texts (Creswell & Clark, 2011; Creswell, 2007; Flick, 2009) and is increased by interview
training for the interviewers and by checking the interview guides or generative questions in test
interviews or after the first interview (Flick, 2009). After each interview in this study, the recording
was checked and notes were made about everything that could be remembered. Moreover, | made
sure that all the participants were asked the same questions and were given similar clarification.
Furthermore, | checked the codes of a sample of an interview with a qualitative expert. Additionally,

an expert review and a pilot study were done before conducting the interviews.

3.7.2 The Validity and Reliability of the Questionnaire

One of the main issues with regard to the reliability and validity of the questionnaire is that of
sampling (Cohen et al.,, 2011). Quantitative validity means that the scores received from
participants are meaningful indicators of the construct being measured. There are three kinds of
research design validity in quantitative methods: internal, external and construct validity (Edmonds
& Kennedy, 2013). As internal validity does not apply to non-experimental research, it is not taken
into account in the current research (Creswell & Clark, 2011; Edmonds & Kennedy, 2013). External
validity refers to the extent to which the results can be generalised to the relevant populations,
settings or outcomes and can be secured if a random sampling technique is used (Creswell & Clark,
2011; Edmonds & Kennedy, 2013). Construct validity should be applied to all kinds of research and
refers to the extent to which a generalisation can be made from the measurement of the theoretical
construct to the conceptual basis responsible for the change in the outcome (Creswell & Clark,
2011; Edmonds & Kennedy, 2013). In scale development, “whereas reliability concerns how much
a variable influences a set of items, validity concerns whether the variable is the underlying cause
of item covariation” (Devellis, 2003:59). Thus, validity is inferred from the manner in which a scale
was constructed, its ability to predict specific events, or its relationship to measures of other

constructs (Devellis, 2003).

Validity can be expressed as a correlation coefficient, but this is different to the reliability
coefficient. There are different methods of expressing validity, based on the type of validity used in

the study. The types of validity used in this study are described and defined as follows:
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1. Content validity seeks to establish that the items or questions reflect a content domain to
be measured (Devellis, 2003; Oppenheim, 1992; Pallent, 2005). It is difficult to use this kind
of validity for attitudes and beliefs as it is difficult to determine accurately what the range
of potential items is (Devellis, 2003) and also it depends or researcher’s judgment (Hair et
al., 2010).

2. Construct validity is directly concerned with the links between a set of theoretical
assumptions about the relationships between variables; for example, with links to other
variables about constructs such as intelligence (Devellis, 2003; Oppenheim, 1992; Pallent,
2005). In other words, the intended measure should be positively correlated with measures
of Cand D and uncorrelated with measures of X and Y. (Devellis, 2003). This can be achieved
of three different kinds of validity which are discriminant, convergent and nomological
validity. Discriminant validity indicates the absence of correlation between measures of
unrelated constructs (Devellis, 2003). It is the extent to construct is a truly distinct from
other constructs (Hair et al., 2010). Convergent validity is “the extent to which indicators of
a specific construct share a high proportion of variance in common” (Hair et al., 2010:689).
Nomological validity tests the validity that “examines whether the correlation between the
constructs in the measurement theory make sense. The construct correlations can be useful

in this assessment” (Hair et al., 2010:691).

Larger samples increase the generalisability of the conclusions reached by means of FA. Of course,
replicating a factor analysis solution on a separate sample may be the best means of demonstrating
its generalisability. In fact, it probably would be useful to replicate the whole factor analytic process
on an independent sample to demonstrate that the results obtained were not a one-time chance

occurrence (Devellis, 2003).

Reliability refers to the consistency of variables over time and to their internal consistency, which
is measured by the alpha coefficient. Attitudinal questions which are considered as non-factual are
more sensitive to changes such as wording and emphasis than factual questions (Oppenheim,
1992). It is almost impossible to assess reliability by asking the same question in another form as it
almost certainly will no longer be the same question. Therefore, groups of questions are more
reliable than single opinion items because they can provide more consistent results, since vagaries
of question wording will probably apply only to particular items (Oppenheim, 1992). According to
Devellis, scale reliability “is the proportion of variance attributable to the true score of the latent

variable” (Devellis, 2003:53).

Reliability can be measured in various ways such as by repeatedly applying the scale to the same

sample within a short period; this is called ‘test — retest’ reliability (Oppenheim, 1992). However,
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this may not be valid as it will no longer mean that the same test is given under conditions identical
to the first. This can be the case especially in educational technology research, since technology
develops very rapidly and participants may quickly lose interest in an obsolete device or piece of
software. Therefore, to avoid this kind of problem, the method of internal consistency can be used.
This is usually associated with Cronbach’s alpha coefficient and its variants. Moreover, the split-half
method can be used too (Oppenheim, 1992). All of these produce measures of reliability in the form
of correlation coefficients. In the split-half method, the set of items comprising the measure is
separated into two halves at random, and the two halves are then intercorrelated (Oppenheim,

1992). This method can be used if the sample size is more than 600 (Devellis, 2003).

This study used the internal consistency method to test reliability. Internal consistency reliability is
concerned with the homogeneity of the items within a scale. Although the link between items and
latent variables cannot be directly observed, it can certainly be determined whether the items are
correlated to one another (Devellis, 2003). If the scale is measuring a single underlying continuum,
then the items should have strong relationships with that continuum as well as with each other.
Coefficient alpha gives an estimate of the proportion of the total variance which is not due to error;
this represents the reliability of the scale (Oppenheim, 1992). The reliability of the Likert scale tends
to be good (Oppenheim, 1992) partly because of the greater range of answers given by
respondents. Internal consistency examines the covariance matrix of a set of a scale items. A
covariance matrix for a set of scale items describes important information about the scale as a

whole (Devellis, 2003).

According to Devellis, alpha needs to be examined for various reasons. First, it is widely used as a
measure of reliability. Second, its connection to the definition of reliability may be less self-evident
than is the case for other measures of reliability. Finally, an exploration of the logic underlying the
computation of alpha provides a sound basis for comparing how other computational methods
capture the essence of what is meant by reliability. As a result, alpha gives a measure of how much
variance a group of items has in common. If alpha is low, searching for subsets of items that

correlate strongly with each other is necessary (Devellis, 2003).

Internal consistency is typically equated with Cronbach’s coefficient alpha (Devellis, 2003). Different
levels of reliability are needed depending on the nature and purpose of the scale (Pallent, 2005).
Nunnally (1978) as cited in Pallent (2005) recommends a minimum level of .7. Cronbach alpha
values, depending on the number of items in the scale. Checking for the reliability (internal
consistency) of a scale is essential in survey research, particularly in studies that involve the use of

scales to measure personality characteristics such as attitudes, beliefs and opinions (Pallent, 2005).
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3.8 Sampling

3.8.1 The Sample Criteria

The quality of research is not only judged by the suitability of the methodology but also by the
appropriateness of the sampling (Cohen et al., 2011). It is important to identify the individuals from
whom the researcher plans to collect the data (Edmonds & Kennedy, 2013; Kumar, 1999). Sampling
refers to the process of choosing a few (a sample) from a large group (the sampling population) to
become the source for estimating or predicting facts and outcome regarding the larger group
(Dawson, 2006; Kumar, 1999). In social science research, the unit of analysis is at the individual or
at the state level (Edmonds & Kennedy, 2013). The sample for this study was a group of
undergraduate students from King Abdulaziz University (KAU) in Saudi Arabia and Saudi experts in

technology acceptance model research.

The two sampling techniques are probability and nonprobability (Cohen et al., 2011; Edmonds &
Kennedy, 2013). There are five types of probability sampling: simple random, cluster, stratified,
systematic and multistage sampling, whereas there are just two types of nonprobability sampling:
convenience and purposive sampling (Edmonds & Kennedy, 2013; Kumar, 1999; Thomas, 2013).
Purposive sampling has been used in the qualitative phase whereas simple random sampling has
been used in the quantitative phase of data gathering (Edmonds & Kennedy, 2013) to ensure that
the sample is representative of the selected population (Thomas, 2013). Moreover, the participants
in the qualitative phase should be different to those taking part in the quantitative phase, as the
latter aims to generalise and different participants are needed (Creswell & Clark, 2011; Creswell,

2014) to have more views.

Qualitative research is superior for studying human experience and behaviour in depth, and the
sample should be purposefully, not randomly, selected (Greene, 2007). Moreover, purposive
sampling is more appropriate for developing theory in a qualitative study (Creswell & Clark, 2011;
Creswell, 2007; Flick, 2011). It is identifying individuals who meet the study criteria (Lichtman, 2014)
and who can provide the necessary information (Creswell & Clark, 2011). The strategy used to select
participants for the qualitative phase was maximal variation sampling, in which individuals were
selected who were expected to have different perspectives on the central phenomena (Creswell &
Clark, 2011; Flick, 2009; Rapley, 2014). This was achieved by choosing individuals from different
departments and different study years. By using this strategy, the views of participants should
reflect their differences and provide a good qualitative study which yields a complex picture of the

phenomena (Creswell & Clark, 2011).
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Simple random sampling is characterised by every individual within the population having an equal
chance of being selected (Cohen et al., 2011; Edmonds & Kennedy, 2013). The problem with this
strategy of sampling, however, is that a complete list of the population is needed and this is not
always available (Cohen et al., 2011). The ‘fishbowl draw’ technique can be used in random
sampling (Kumar, 1999), but in this study the population is large (with the total of 10650 female
undergraduate students) (“King Abulaziz University,” 2016) and there is difficulty in obtaining data
on the whole population (Cohen et al., 2011). However, a member of the university administrative
staff helped me to send the link of the online questionnaire to the chosen sample (i.e. female

undergraduate students).

3.8.2 Sample Rationale

The rationale for choosing female students of KAU and Saudi experts lies in their ability to provide
the data and information with reference to the constructs of the study. In addition, KAU is one of
the highest ranking universities in the Arab world; it has a large amount of funds available to aid
learning and has recently launched its own apps. KAU is considered as founder of some KSA
universities. Moreover, | am considered as insider at this university, and so data collection was
easier here than at another university. Thus, the main sampling frame (KAU) and the unit of analysis

(female students) meet the requirements of the study.

This study deals with only female students because of many reasons. First, males and females are
separated in all levels of education in KSA. Second, there is a study that dealt only with male
university students in the area of mobile technology acceptance in KSA (Seliaman and Al-Turki,
2012). Third, several researchers concluded that there is no difference between males’ and females’
attitudes towards technology (Rhema & Miliszewska, 2014; Suri & Sharma, 2013; Yau & Leung,
2016; Venkatesh et al., 2012). Forth, it has been asserted that when a female researcher interviews

female participants, it provides a safer environment for all of them (Lichtman, 2014).

3.8.3 Sample Size

One problem that worries many researchers is the size of the study sample (Cohen et al., 2011).
The sample size is the number of respondents chosen to take part in the study (Kumar, 1999). There
is no straightforward answer to the problem of sample size as it depends on the purpose of the
research, the level of accuracy, the number of variables and whether the research takes a
qualitative, quantitative or mixed methods approach (Cohen et al., 2011). There is no rule for the
number of people necessary for interview data as long as the aim of it is to interpret but not to

generalise (Cohen et al., 2011; Lichtman, 2014) and better to work with fewer people (Arksey &
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Knight, 1999); however, an interview sample is usually much smaller than a questionnaire survey
sample as the latter looks for generalisation (Cohen et al., 2011; Creswell & Clark, 2011; Creswell,
2014). Thus, researchers need to find a larger number of participants if the study is quantitative
rather than qualitative (Dawson, 2006). Moreover, in random sampling in the quantitative phase,
the larger the sample the more it is representative (Cohen et al., 2011) and the more the better for
factor analysis (Hair et al., 2010; Kline, 1994). Devellis suggested that the greater the sample size,
the more powerful are the statistical tests (Devellis, 2003). Moreover, when the size is small (e.g.
n=25), then there is a probability that a non-significant result may be due to insufficient power
(Pallent, 2005). FA demands a large sample (Devellis, 2003), although researchers have argued over
how large the sample should be (Devellis, 2003; Kline, 1994; Pallent, 2005). There have been various
assertions made about the number of variables analysed relative to the sample size. For example,
that the higher the number of items to be factored, the greater the sample size needs to be. A ratio
of about 5 to 10 subjects per item up to about 300 subjects should be considered (Devellis, 2003).
For example, for a 20 item factor analysis, 200 subjects would probably be adequate. The

researchers suggested also that when the sample is as large as 300, the ratio is relaxed.

In this study, the sample size for the whole study was more than 700 subjects, “N=726", 20 subjects
took partin the students’ interview, 213 answered the initial questionnaire, 490 answered the main
guestionnaire, and three experts took part in the expert review interview. As structural equation
modelling (SEM) will be used in this study to test the research model, the sample size is not an issue

as long as the minimum sample size criterion of 200 participants is satisfied.

The optimum size of the sample in social research is based on the nature of the empirical study, the
time and resources available, and various other considerations such as the length of the
guestionnaire, the size of the university and the nature of classes proposed (Wisdom & Creswell,
2013). Also, the use of surveys in social research does not necessarily have to involve samples of
1,000 or 2,000 people. Instead, research involving between 30 and 250 cases is often adequate
(Dawson, 2006) as long as the study draws from a cross section of the population, is free from
sampling bias and is in accordance with the principle of randomisation with each unit having an

equal chance of being chosen.

3.9 Ethical Considerations

Research ethics demand that the participants and the information are treated with honesty and
respect (Dawson, 2006). The ethical issues and implications for conducting research need to be
carefully considered (Cohen et al., 2011; Kumar, 1999; Rabionet, 2009). An ethical approach also

means to follow the code of conduct for acceptable professional practice (Cohen et al., 2011;
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Kumar, 1999). Ethical considerations in research relate to both the participants and the researchers
(Kumar, 1999) and include seeking consent, avoiding harm to participants, maintaining anonymity
and confidentiality, avoiding bias, using acceptable research methodology, accurate reporting and
the proper use of information by researchers (Cohen et al., 2011; Dawson, 2006; Kumar, 1999). The
ethical considerations in qualitative research are more complex than in quantitative research as the

former involves more human interactions (Mertens, 2014).

In accessing the opinions and perceptions of others via interviews, the ethical issues and
implications need to be considered (Cohen et al., 2011; Rabionet, 2009). Researchers need to get
permission to collect the data (Creswell & Clark, 2011). Permission to conduct the fieldwork of this
study was obtained from the Ethics Committee of the University of Southampton and King

Abdulaziz University (see Appendix B).

Regarding the interviews, printed forms for informed consent are provided for the interviewees, as
well as a written guarantee of confidentiality and anonymity (Arksey & Knight, 1999; Cohen et al.,
2011; Flick, 2011). | follow health and safety measures (Arksey & Knight, 1999) for the participants
and myself by leaving details of interview times and locations and carrying a mobile phone while
conducting the interviews. | am the person who has access to the recorded data, and | am the one
who transcribed the interview data as all of the participants were female students who did not want

anyone else to hear their voice.

Regarding the questionnaire, informed consent is set out in the first page of the online
guestionnaire for the participants, as well as a written guarantee of confidentiality and anonymity.
The participants have the right to withdraw at any stage or to refuse to complete the questionnaire
and this is made clear at the beginning of the questionnaire. | have sole access to the recorded data,

all data was stored on my own devices and will be deleted once the research is completed.

3.10 Summary

This chapter discussed my positionality as a researcher, as well as the design, methods and analysis
used in this study. The piloting, sampling, validity and reliability, and ethical considerations are also
explained and discussed. Pragmatism was adopted as the research paradigm, and an exploratory
sequential mixed methods design was used, with the methods of the semi-structured interview and
online questionnaire. The study participants include HE students and experts in TAM, and the
sample size for the whole study totalled over 700. Permission to conduct the fieldwork was given

by the Ethics Committee of the University of Southampton. The next chapter presents the results
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and discussion of the first phase of data collection (the interviews) to explore the factors of the

proposed model.
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Chapter 4: Phase one: Development of the Model

This chapter presents the analysis and results of the qualitative data collected through semi-
structured interviews. It introduces the second version of the MALT model and defines each

construct used in the MALT model.

4.1 Interview Analysis

Transcription is the “production of a written record of the interview” (Arksey & Knight, 1999:141)
which is normally done before analysis, although some researchers prefer to analyse without
transcribing (Arksey & Knight, 1999; Lichtman, 2014). In this study notes were taken during the
interviews which were recorded. | have done the transcriptions by myself in order to maintain
accuracy and enable ease of analysis (Arksey & Knight, 1999; Lichtman, 2014). As the interview
audio files were in Arabic, the student responses were transcribed from the recording in Arabic and
the analysis was also done in Arabic, as this was the most appropriate way to ensure a more rigorous
account of the respondents’ meanings. Moreover, as there is no well-known qualitative data

analysis software program which supports the Arabic language, | analysed the data manually.

The interview data was analysed thematically. Thematic analysis is a method of inspecting
qualitative data and then identifying, and reporting patterns (Braun & Clarke, 2006; Willig, 2014).
It minimally organises and describes the data set in rich detail and can go further to interpret
different aspects of the research topic (Braun & Clarke, 2006). It “refers to the process of identifying
themes in the data which capture meaning that is relevant to the research question, and perhaps
also to making links between such themes” (Willig, 2014:147). Dawson states more simply that
thematic analysis refers to the analysis of data by themes (2006). However, Braun and Clarke argue
that thematic analysis is a poorly demarcated, rarely-acknowledged, and yet widely-used method
of analysing qualitative data (2006). According to Braun and Clarke (2006) there are six steps to
analyse the data thematically. First, the researcher needs to be familiar with the data. Second,
generating initial codes by coding across the data. Third, searching for themes. Fourth, reviewing
the themes by designing a map. Fifth, defining and naming the themes. Finally, producing the
report. These six steps are considered for the inductive analysis. Some of the themes are already
generated either from the literature or the theory, as in the deductive analysis. Accordingly the
researcher needs to find the codes related to these themes and produce the report (see Appendix

C.5).

The choice between inductive and deductive analysis depends on how and why the data is coded

(Braun & Clarke, 2006). Here, | coded the data in order to explore the factors influencing students’
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motivation and acceptance of tablet use for learning based on a model derived from the literature
and from students’ responses. Thus, both deductive and inductive strategies were applied (Figure
11). In deductive thematic analysis, the analysis would tend to be driven by the researcher’s
theoretical or analytic interest in the area (Braun & Clarke, 2006). Braun and Clarke argue that this
kind of analysis provides less of a rich description of the data overall, but a more detailed analysis
of some aspects of the data. The proposed model of this study is based on the literature and there
are some clear themes which has been identified from the interview data. In inductive analysis,
data from interviews is divided into codes; and then to categories and then themes. Coding the
data means classifying events into separate categories and labelling these (Kowal & O’Connell,

2014). Braun and Clarke’s six steps in the inductive thematic analysis have been used (2006).

Model from
literature review

1

Themes

Data

Lk

Conclusion

— Inductive Analysis
Deductive Analysis

Figure 11 Inductive and deductive analysis

4.2 Interview Challenges

| faced challenges during this qualitative phase of data collection. According to Arksey and Knight
(1999) there are two main issues involved in approaching people for interviews. One is gaining
access to the chosen research site and the other is obtaining the cooperation of people the
researcher would like to talk to. | have faced and successfully dealt with both of these issues. Firstly,

it was difficult to obtain permission to conduct the interviews with students at the selected
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university. However, with the help of supporting documentation from the supervisor and the
university ethics committee, as well as a participant safety/confidentiality letter, permission was
finally obtained. Secondly, at each university visit, | was asked by gate security to show degree
certificates and to sign a form. Thirdly, data collection was hindered by the ongoing exam period at
the university, which meant that many of the students were reluctant to volunteer as participants
due to time issues. However, this was resolved by giving clear information about the time, place
and duration of the interviews. Finally, some of the students refused to give permission for voice
recording of the interview and so | had to find other participants who agreed to this condition.
Despite these difficulties | was able to conduct a satisfactory number of interviews and collect the

required data.

4.3 Interview Results

This section is an analytical narrative that illustrates the story of the research data. The process of
data analysis attempts to answer the research questions and to meet the investigation aim of
bringing a better understanding of the female undergraduate students’ attitude and use of tablet
as a mobile learning tool. Twenty interviews were conducted (N=20) and their analysis eventually
revealed four main themes, as the mind map shows in Figure 12. The themes are students’
perception of tablet use; students’ attitude towards tablet use; the requirements for tablet use;

and tablet usage itself.
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In presenting the findings below, alphabetical and numeral codes are used instead of interviewees’
names to preserve anonymity. The ethics protocol requires that all data is anonymised and kept
securely. Each participant in the study was given a code. The first letter (S) refers to the student. The
second letter (1) represents the method used in collecting the data. The third number represents the
participant’s individually assigned number (1 to 20). Thus Interviewee SI20 refers to student number

20, who was interviewed.

Note: the descriptions, ‘a few’, ‘some’, ‘many’ and ‘most’ are used in a regular manner to indicate
the number of respondents. A specific range of values is established for each qualitative adjective.
A few indicates less than 3 participants; some, 4 to 8 participants; many, 9 to 15 participants; most,
16 or more participants; and all means 20 (i.e. the total number of participants). The descriptions

and evidence from the research findings on the four themes are given below.

4.3.1 First Theme: Students Perceptions

The first theme to emerge from the interviews is the students’ perceptions of tablet use for
learning. Students talked about how they felt about tablet use in learning. The interview responses
were labelled under eight sub-themes, either deductive, which have already been built from the
theory, or inductive, based on the codes and categories. The sub-themes are willingness, self-

efficacy, enjoyment, identity, achievement, mobility, usefulness and ease of use.

o  Willingness

Willingness refers to the eagerness and interests in using tablet for learning. The interview data
showed that many of the higher education students perceived that willingness to use a tablet in
learning was an important stage in accepting tablet use in learning. For example, “If students are
eager and interested in tablets, they will use them in learning” (Interviewee SI6); “Students
nowadays tend to love using a tablet” (Interviewee SI5). Some students showed readiness to use

tablets in learning; for example, “I’'m curious about using a tablet for learning” (Interviewee SI8).

“If students aren’t interested in using a tablet for learning, they won’t use one” (Interviewee SI3).
A few participants were unwilling to use a tablet in learning; for example, Interviewee SI18 stated,
“I don’t feel inclined to use a tablet in learning” and Interviewee SI20 said, “I’'m not interested in
using technologies in learning”. The reasons why these students gave these responses were based

on their limited knowledge, experience and skills of using tablet for learning.
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o Self-efficacy

Self-efficacy refers to the confidence in one’s ability to use a tablet for learning. The data collected
in the interviews showed that many of the students perceived that self-efficacy was important to
tablet use in learning. Students identified the importance of self-efficacy and its impact on tablet
use in learning, for example, “Having self-efficacy plays an important role in students’ decisions to
use a tablet for learning” (Interviewee SI2). “Students must be able to use tablets for learning”
(Interviewee SI3) and, “The more confident we are in using tablets, the more we use them in

learning” (Interviewee SI2).

Most of the students stated that they are able to use a tablet for learning. For example, “I have the
ability to use a tablet” (Interviewee S116) and “l am capable of using a tablet for learning” “l do not
think | need help from others while using tablet for learning” (Interviewee Sl4). However, one
mentioned that students should learn how to use a tablet properly if they do not already know, “I
think that students who don’t know how to use a tablet should have some form of training”
(Interviewee SI11). All of the students interviewed said that they were confident about using a
tablet and some expressed confidence in using a tablet in the classroom; for example, Interviewee

Sl4 stated, “I have the confidence to use a tablet and so | use one in class”.

e Enjoyment

Enjoyment refers to the fun when using a tablet for learning. The interviews revealed that students
perceived tablets to be enjoyable devices and enjoyable to use in learning, for instance, “Using a
tablet in learning makes it more interesting” (Interviewee SI12); “We will have more fun if we use
tablets in our learning” (Interviewee SI4). Most interviewees agreed that they enjoyed using tablets

in learning; for example, Interviewee SI17 stated, “l enjoy learning more when I’'m using a tablet”.

One student elaborated by saying, “I enjoy using a tablet because | can view photos and drawings
related to my discipline” (Interviewee SI8). Many students liked the fact that tablets differ from
traditional learning materials; for example, “I enjoy using a tablet because it is different from
traditional books” (Interviewee SI3). One interviewee (S119) linked enjoyment to ease of use, saying,
“I' enjoy using a tablet because it is easy to use”, and Interviewee SI11 linked enjoyment to mobility:

“I enjoy using a tablet because | can carry my device with me wherever | go”.
e Identity
Identity refers to how students see themselves when using a tablet for learning. One of the factors

governing attitude to tablet use in learning was found to be identity. The data collected in the
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interviews was classified into two themes of social and digital identity. This theme was identified

after collecting and categorising the codes.

With regard to social identity, many students felt that using a tablet in learning was a way of
acquiring a better social reputation; for example, Interviewee SI3 stated, “Students love to use
tablets because they increase prestige” and added, “If | don’t use a tablet, | will be considered old
fashioned”. Some students talked about how using a tablet can influence their personality; for
example, “l can contact others without the need to introduce myself...it gives me more
encouragement, so | can ask anyone” (Interviewee SI14) and, “l use a tablet to be like my friends”

(Interviewee S17).

As for digital identity, most students felt that they belonged to the digital generation and that tablet
use was consistent with this. For example, “Mobile technology devices are important in learning
nowadays” (Interviewee S112); “The most common device belonging to our generation is the tablet”
(Interviewee SI2); and, “Students nowadays tend to love using tablets” (Interviewee SI5). This last
interviewee also stated that, “Today, mobile technology is in every home and everyone has at least
one device of their own”. Some asserted that most students nowadays regard mobile technology
in learning as the norm. “Most students accept the use of mobile devices in learning” (Interviewee
SI110). On the other hand, some students preferred not to use a tablet for learning, stating, for
example, that they “prefer to use handwriting” (Interviewee SI18), and would rather “study using

paper copies of books” (Interviewee SI120).

Many students highlighted the difference between students’ and teachers’ generations in accepting
the use of tablets in education; for example, “Younger teachers like using technology inside the
classroom more than older ones” (Interviewee SI9). “Older teachers do not belong to our
generation of mobile technology users” (Interviewee SI11) and, “The teachers’ generation is
different to the students’ generation and so students won’t take long to learn how to use tablets in

their education” (Interviewee SI3).

e Achievement

Achievement refers to students’ better academic grades when using a tablet for learning. According
to the interview responses, another factor involved in how tablets were perceived in learning was
achievement. Many students pointed out that tablets could help them to achieve more. However,
whether tablets helped students to achieve more depends on how they used them, for example,
Interviewee SI18 stated, “It depends on how | use the tablet; if | use it in a good way, of course it
helps me to achieve more”. One of the reasons why students believed that tablets helped them to

achieve more academically was their mobility, as illustrated by Interviewee SI19, who said, “A tablet

111



Chapter 4

improves my achievement because my curriculum is with me wherever, whenever”, and another
felt it did so “because it organises my time and because of its applications” (Interviewee SlI4), and
yet another asserted, “It makes my learning easier” (Interviewee SI18). Some students compared
the use of tablets with that of smartphones in learning achievement; for example, “Tablets are
more suitable for learning than smartphones as smartphones distract me a lot” (Interviewee SI3).
On the other hand, few students mentioned that tablets may distract them too; for example, “For
me personally there is nothing on the tablet that can distract me, but others may use a tablet to

distract themselves inside the classroom” (Interviewee SI6).

Many of the participating interviewees stated that their grades were higher because they use a
tablet; for example, “My tablet strengthens my academic achievement” (Interviewee SI13). “Using
a tablets affects my achievements positively” (Interviewee S19), and “I think my grades will be
higher” (Interviewee SI10). A few interviewees said that whether they used a tablet or not would
have no effect on their achievements; for example, “I do not think tablets affect my achievement”
(Interviewee SI12). One participant felt it posed a health problem as “using a tablet gives me a

headache so | wouldn’t achieve more by using one” (Interviewee SI5).

e Usefulness

Usefulness refers to tablet’s value when using it for learning. Students perceived the tablet as a
useful learning tool. For example, “l use a tablet for learning because it is so useful” (Interviewee
SI16), and, “My tablet is more suitable for learning than other technology devices because it does
not distract me” (Interviewee SI8). Although Interviewee SI20 had a negative attitude towards
tablet use in learning, she stated that “Tablets are useful for students who accept it in their

learning”.

Most students explained their reasons for saying that tablets are useful; for example, “A tablet
helps me a lot in learning because | can carry all my learning material on one device” (Interviewee
Sl4), “Tablets mean that teachers don’t have to print and distribute a lot of paper” (Interviewee
SI11), “I can have access to more resources for my learning by using a tablet” (Interviewee SI13).
Interviewee SI19 stated that “Anything students can write by using a tablet pen or a virtual
keyboard can be saved directly to the document and so a lot can be stored on one device and there
is less risk of paper getting lost”, and Interviewee SI7 said that, “Some students use tablets to

improve themselves”.

Most students felt that tablets are more convenient; for example, Interviewee SI17 stated that “one
of the advantages of tablet use in learning is that they are easier to carry, more comfortable than

carrying heavy bags and better than buying expensive books”.
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Most students stated that tablets save time and allow them to be more organised; for example, “It
saves our time” (Interviewee SI16). “Students can do their assignments immediately and in a more
organised way by using a tablet” (Interviewee SI11). “If | do not have time to print learning

materials, | take my iPad with me to the classroom” (Interviewee SI6).

Many students said that tablets are useful for online learning, for example, “We can study the
lectures online by using a tablet” (Interviewee SI5). Some students said that tablets are useful for
blended learning; for example, “I prefer to study by blended learning with the tablet use because it

|”

is more useful” (Interviewee SI17). Others said that tablets can be useful for students living far
away; for example, “distance learning students can study from Blackboard by using their tablets”
(Interviewee SI7). Yet others said that tablets can be used for flipped classrooms; for example,
Interviewee SI19 said, “Tablets are useful for studying the learning slides before coming to the
classroom”. Many students said that tablets are useful for any learning style; for example,
Interviewee SI18 felt that, “using a tablet for learning makes students use all their senses in
learning”. A number of other participants felt that tablets have a limited role, for example,
Interviewee SI5 stated that, “Tablets are useful but will never replace traditional classrooms” and
“tablets are useful for blended learning” (Interviewee SlI1). A few students felt that tablets would
distract them from learning, for example, “mobile devices distract me from learning” (Interviewee
S120), “l cannot study with a tablet as | end up wasting my time” (Interviewee SI3). Many students
pointed out that tablets are environmentally-friendly in the sense that they cut down paper
consumption. “Tablets reduce the quantity of paper you need” said Interviewee SI2. Interviewee
Sl4 added, “I don’t need print-outs because the learning slides and the books are now available

online” and Interviewee SI119 agreed that, “Students don’t need so many paper resources, as they

can download learning materials and slides on their tablets”.

e Ease of use

Ease of use refers to the ease of tablet use for learning and the quality of ‘user-friendliness’.
Students generally perceived that tablets are easy to use in the context of learning; for example,
“Tablets are so easy to use” (Interviewee Sl1), and “Tablets are easy and anyone can learn how to
use them in learning easily” (Interviewee SI11). Some students affirmed that they felt comfortable
with using tablets; for example, “I feel more comfortable with using a tablet because it is easy to

use” (Interviewee SI16), and, “It makes everything easier” (Interviewee SI19 and Interviewee SI6).

Moreover, many students stated that tablets make it easier and faster to obtain information; for
example, “We can search for information easily by using tablet” (Interviewee SI8) and, “I can get

information faster using a tablet than by going to the library” (Interviewee SI13). Most of the
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interviewees mentioned that tablets are “easy to carry” (Interviewee SI12). Some students
compared tablets with other devices and were of the opinion that, “tablets are the easiest device
to use” (Interviewee SI2) and “easier to use than smartphones” (Interviewee SI3). Few students
were undecided about how easy it is to use a tablet, for example, Interviewee SI18 stated that
“tablets are not so easy and not so difficult — they are somewhere in between”. A few interviewees
linked their enjoyment of tablets to ease of use; for example, “l will enjoy using a tablet in learning

because it is easy to use” (Interviewee SI119).

e Mobility

Most students realised that tablets can provide them with greater mobility, meaning that these
devices enable them to study any subject, anywhere and anytime. Many students showed a
positive attitude towards tablet use in learning because of its mobility. For example, Interviewee
SI5 pointed out, “I can surf the internet wherever | am by using tablet”, and Interviewee SI2 said,
“My curriculum is with me all the time, wherever | am”. One of the interviewees explained that
“The device that | most use is my iPad because | can carry it with me all the time” (Interviewee SI7).
“The tablet can’t delay my learning because I've always got it with me” (Interviewee SI12), and
another interviewee said “l always have my tablet with me because it is an easily movable device”

(Interviewee SI9).

One of the advantages of using tablets identified by the students in this study is that students can
learn wherever they are, for example, “when | am at the hospital” (Interviewee SI18). The same
interviewee also described mobile learning as being “without a limit as to place”. Students are able
to use tablets to study wherever they are, In addition, Interviewee SI15 believed that tablets can
solve location problems experienced by some students; for example, “those who cannot come to
the university either because they are far away or they have a disability”. Another aspect of mobility
provided by the tablet, according to the students’ perceptions, was the freedom to learn whenever
they wish: “l can use it in my free time” (Interviewee S120), “It is available all the time” (Interviewee

SI14), and “It is with me all the time” (Interviewee SI16).

Many cited the portability of tablets as an advantage, “because we can carry them easily whenever
and wherever” (Interviewee SI2) and “you can carry the tablet wherever you go” (Interviewee Si4).
One interviewee linked her enjoyment of learning with a tablet to its portability, as she said, “Using
a tablet for learning will be more enjoyable because | will have my curriculum with me wherever |
am” (Interviewee SI11). The other linked the portability of the tablet and her achievement, saying,

“The tablet lets me achieve more because | can carry it wherever | go” (Interviewee SI19).
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A third area mentioned by students is that tablets allow students to study any subjects they want;
for example, the tablet can be used “to connect to YouTube tutorials” (Interviewee SI18) and
“search engines such as Google” (Interviewee SI17). In this way answers can be found to questions
such as “how to do a scientific report” (Interviewee SI19), as well as “any new information” in their

chosen field (Interviewee SI7).

4.3.2 Second Theme: Attitude

The second theme of the interview was the students’ attitudes towards the use of tablets in
learning. The information collected through the interviews was classified under two themes of
positive and negative. Attitude is considered as one of the deductive themes in this study and it
was mentioned by all of the students. As one of them said, “The use of tablets depends on the

attitude of the students, whether or not they like it and how they feel about it” (Interviewee SI3).

e Positive

Many participants showed a positive attitude to using tablets in daily life. They expressed that they
love this device and always use it for personal purposes. For instance, one of the interviewee said,
“I love the tablet so much” (Interviewee SI1). Students also liked using useful or entertaining
applications on their tablets; for example, one mentioned, “l always try to use any new applications
on my tablet” (Interviewee SI13). In the interviews many students expressed their love of tablets,
saying that they really wanted to apply them in their learning. They shared a number of reasons for
this positive attitude. Firstly, many students already used a tablet. As one student said, “It is already
in the hands of many students, so it is better to use it for learning” (Interviewee SI3). Additionally,
many considered the use of tablets in learning as “a good idea” (Interviewee SI17), and considered

studying from printed text “old fashioned” (Interviewee SI18).

It was generally found in the interviews that although most students did not use a tablet for their
learning, they still believed that it has potential for learning activities and felt that learning could
be made more convenient by using it. Some expressed that they felt positive about tablet use in
learning because “It benefits me” (Interviewee SI16), “makes everything easier” (Interviewee SI6),
“saves time” (Interviewees SI4 and SI5), and allowed them to be “more organised” (Interviewee
SI19). Others felt that by using a tablet in their learning, “my university will have better reputation”
(Interviewee SI1) and described their education as “modern” (Interviewee S119). There were some
students who supported the idea of using tablets inside the classroom but “with rules” (Interviewee
SI16) as they said that if there were none, students would become distracted by other activities
available on the tablet. Furthermore, they wanted to use tablets in learning while “using books at

the same time” (Interviewee SI5).
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e Negative

On the other hand, some participants showed negative attitudes to using tablets in learning, either
because they did not like technology in general or preferred studying using printed texts; for
example, “ I’'m not convinced about using it inside the classroom” (Interviewee S120), “I don’t like
technology” (Interviewee SI18), “l don’t support the use of any smart device inside the classroom”
(Interviewee SI20) and the same interviewee said, “I like studying from printed texts”. Other similar
comments were, “I don’t like tablet computers” (Interviewee SI15), and “l don’t like writing using a
tablet” (Interviewee SI1). Interviewee SI6 also made the point that “It's not good to depend a lot

on technology”.

Interviewee SI2 elaborated on her point of view by saying, “I understand more when | learn face to
face and if | have any questions, | prefer to ask my teacher”. Interviewee SI12 mentioned that
although she does not like the tablet computer, a lot of her friends like them. However, Interviewee
SI16 expressed “Some students were surprised to see me studying using a tablet” and Interviewee
SI5 thought that “It’s difficult for students who used to study from books to study from tablet

computers”.

433 Third Theme: Requirements

The interview findings showed that the supporting requirements for tablet use in higher education
were experience, skill, discipline, knowledge, access, tablet characteristics, university support and

teacher support.

e Knowledge

One of the requirements for tablet use in higher education, according to students’ responses, was
knowledge of how to use a tablet in learning. The data collected in the interviews showed that
students lacked knowledge in this area. “Knowing how the tablet works is very important and | think
students may decide not to use it because they lack knowledge” (Interviewee SI19). Some students
acknowledged that they possessed very limited knowledge about tablet devices. For example, some
believed that, “A tablet is an iPad” (Interviewees SI4 and SI7). In her response to the question about
whether she knew about tablets, Interviewee SI8 replied “I know iPad”. Others thought of it as a
Galaxy Tab; for example, Interviewee SI17 said, “I've heard about tablets but have never used one”.
She actually owns an iPad, but thinks of a tablet as “that device which belongs to Samsung” which

refers to the Galaxy Tab.

The interviews revealed that some students, such as Interviewee SI7, were unaware of how to use
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a tablet properly for learning. In her words, “I don’t have any background on how to use a tablet
for learning”. Some of them, however, claimed that they had very limited knowledge relating to the
use of tablet in learning, “I have basic knowledge of tablet computers” (Interviewee SI1) and “l only
know how to access the tablet” (Interviewee SI3). A few thought that tablet use in learning is limited
to downloading and viewing learning slides: “I think learning with a tablet is just about viewing
learning slides and searching on the internet” (Interviewee SI6). In interviews, many students
believed they needed training in order to know more about tablets and how they can be used in
learning. “The university should provide training for us on how to use tablets” (Interviewee SI11).
Some interviewees, such as Interviewee SI19, were convinced that all students should increase their
knowledge of tablets and use them in learning. Interviewee SI1 believed that gaining knowledge of

tablets is vital.

e Experience

According to the interview data, another requirement for using tablets in learning is experience. “I
have a lot of experience with tablets and this enables me to use one for learning” (Interviewee
SI15). However, Interviewee SI20 stated, “I do not think you need experience...l think as soon as |
have a tablet | will learn how to use it quickly”. Many of the students said that they had experience
of tablet use. Interviewee SI2 said, “I'm able to use a tablet”, and Interviewee SI9 stated, “My
experience is good, | search for and use a lot of applications on my tablet”. Interviewee SI13 said,
“I have a lot of experience because | love using my tablet”. Some admitted to less experience; for
example, Interviewee Sl4 said, “my own experience is fine but there are many who have more
experience” and Interviewee SI16 commented, “I have little experience in using a tablet...| don’t
use it in learning” and Interviewee SI18 admitted, “I don’t have much experience as | only use it to
search for websites”. There were a number who could use a tablet but did not use one very often;
for example, Interviewee SI10 said, “I'm able to use a tablet but | use it rarely”. In the interviews,
some participants indicated how much they used a tablet. Interviewee SI2 said, “l use my tablet a
lot”, Interviewee SI4 said, “I use it daily”, Interviewee SI19 asserted, “I use my tablet for around

three hours daily” and Interviewee SI7 said, “I use my tablet daily for two hours”.

e Skill

Skill refers to the learned ability to use tablet for learning. Another requirement for tablet use for
learning was students’ skills in using them. The interview responses showed the participants’ lack
of skill or need for training in using tablets. According to some students, their skill was one of the
reasons for using a tablet. For example, “I draw on the tablet using a pen” (Interviewee SI1), “I love

taking photos with the tablet” (Interviewee SI2), “I have plenty of skills and anything | don’t know
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how to do, | find out how on the Internet” (Interviewee Sl4), and “l can download any new
applications” (Interviewee SI5). Some mentioned that they had no difficulty in using the tablet; for
example, Interviewee SI11 reckoned, “l am able to use a tablet, and don’t have any difficulty at all”.
Many of the participating students, for example, Interviewee SI3, felt the need to gain more skills
in using tablets more effectively in their learning because they had limited skills, as typified by the
following: ‘I think our skills are limited in using tablets for learning and so | think we need training”
(Interviewee SI3). Interviewees SI10, SI16, SI17 and SI18 explained their skills were limited to

reading and writing quickly, and searching the Internet.

e Discipline

Another factor in tablet use for learning was academic discipline. It refers here to the department
in which students are registered. In the context of this study, there are only two academic
disciplines; one is natural science and the other is social science. Some said that natural science
subjects required tablets, but not social sciences; for example, Interviewee Sl4 reported that,
“Health students can use tablets to download applications with information about the human
body”, and Interviewee S118 felt that, “Social sciences subjects do not need tablets”, as she
explained that, “The information is already in the traditional books and social science gains no
advantages by using tablets”. These students believed that disciplines in the natural and applied
sciences, as well as health, needed to use tablets more. Many students expressed that using
tablets in their learning depended on their discipline at the university. For example, Interviewee
SI2 said “it depends on which discipline the student is in...there are faculties which use only
printed books and there are some in which it doesn’t matter if students use printed books or
tablets”. Interviewee SI3 stated “there are some faculties which need a tablet....it can’t suit all
disciplines”. In the interviews it emerged that some students were encouraged to bring their
devices to class: “In some faculties, teachers ask us to bring our technology device with us to the

classroom, and most bring their tablets with them” (Interviewee SI16).

e Access

Another requirement for tablet use was internet access. Many of the participating students, for
example Interviewee SI2, felt the need for Internet access, “If there is no access to the Internet, we
can’t use tablets”, Interviewee SI7 said that “Students won’t use tablets if the Internet isn’t
connected” and Interviewee SI12 stated that “Access to the Internet is important because we need
it”. Although all participants stated they had Internet access at the university, they explained it was
limited either by not being in all areas of the campus or not available for all applications and
websites. For example, Interviewee SI19 explained that “the Internet speed isn’t high, and doesn’t

access all applications, so we couldn’t access Whatsapp for a while, even though we create study
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groups and share learning information with each other by using Whatsapp”. Interviewee SI3

highlighted that, “There are some websites which are not accessible inside the university”.

In the interviews, it was clear that certain participants had decided to not use a tablet at the
university because of the bad internet access. “Sometimes the access to the Internet is bad within
the university, so | wouldn’t use a tablet even if the university decides to allow it” (Interviewee
SI18). Some students used their 3G to access what they wanted, for example Interviewee SI11 said,
“I sometimes use my 3G to access what | want inside or outside the university”, and Interviewee

SI12 said, “l use my 3G in the places where | can’t access the internet within the university”.

e Tablet characteristics

One of the factors affecting tablet use for learning is its characteristics. Some of the participating
students, for example, Interviewee SI20, were put off by the limitations of the tablet as a device. “I
don’t think | would use a tablet because it’s difficult to deal with,” she explained, “l can’t open many
resources in the same screen, and it sometimes gets stuck. It also has side effects, like on our
eyesight”. Other interviewees complained that tablets “sometimes get stuck” (Interviewees SI1 and
Sl4), “can lose power and turn off” (Interviewees SI2 and Sl4), “take up room in our bags...they are
quite large” (Interviewee SI3), “need a lot of power and cause headaches” (Interviewee SI5), and
“can suddenly get stuck during the lesson” (Interviewee SI11), “Tablets don’t have USB ports”
(Interviewee SI12). Thus, some interviewees felt the limitations in tablet features meant that “It’s
better to learn by traditional methods as well as the tablet, in order to overcome the tablet’s
limitations” (Interviewee SI17). Some felt that tablets have good features; for example, Interviewee
SI8 said that, “Tablets are good because some take SIM cards” and Interviewee SI3 stated, “I don’t

have any difficulty in charging my tablet and it has more power than a smartphone”.

e University support

Another factor mentioned in the interviews concerned university support, meaning the extent to
which the university supported using tablets for learning. Many students acknowledged that the
role of the university was important; for example, Interviewee SI1 stated, “My faculty plays a major
role in allowing students to use tablets” and Interviewee SI3 said that, “If the university improves
its learning management systems and applications, students will be able to use tablets in their
learning”. Moreover, students revealed that they would be unable to use tablets if the university
did not “use learning management systems” (Interviewee SI17), “provide all the devices”
(Interviewee ST1), “provide maintenance foundation” (Interviewee SI18) or “use its own apps”

(Interviewee SI19).
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Many students wanted the university to support tablet use; for example, Interviewee SI1 said, “The
university needs to have technicians available when we need them” and Interviewee SI12 predicted
that, “When the university decides to provide the students with tablets to use for learning they will
follow specific rules and change the pedagogy”. In addition, a few students felt that the university
should train its teachers; for example, Interviewee SI3 said that, “Our problem is always that we
develop the curriculum and forget about developing the teachers”. Also, one of the interviewees
believed that the university should provide them with tablets as “some students can’t afford the
cost of a tablet” (Interviewee SlI1). Many of the participating students acknowledged what the
university had done to help them to use mobile technology devices; for example, “The university
develops the My KAU application where we can access our grades” (Interviewee SI2), and “It
provides an online library where we can download books” (Interviewee Sl4). The same interviewee
mentioned that “the university communicates with us using social media websites”. Interviewee
SIS pointed out that “Our lectures are available online and we can download them”. The students
also complained that the university websites often got stuck. “Although the university has its own
learning management system website where we can check and amend our timetable, it’s often

stuck and we’re unable to do anything” (Interviewee SI3).

e Teacher support

The interview responses also showed that tablet use in learning is affected by the teacher support.
Success in tablet learning was thought to depend very much on teachers’ support to students. For
example, it mattered “whether teachers use technology devices in the classrooms” (Interviewee
SI119) and it was felt that, “teachers must support and help students to use tablets” (Interviewee

SI1).

In the interviews students indicated that if teachers did not “upload the PowerPoint slides online”
(Interviewee SI11), “ask students to submit assignments online” (Interviewee SI16) “ask us to send
any queries by email” (Interviewee S15), “send information about the lecture by using the university
app” (Interviewee SI2), “encourage students to use their devices when doing assignments”
(Interviewee Sl17), or “submit feedback online” (Interviewee Sl4), then students were not able to
use tablets in their learning. “Teachers who upload their timetable, lectures and feedback on the
learning management systems, | would choose to attend classes with them” (Interviewee SlI4).
Teachers should encourage students to do as much as possible using the tablet, “even simple tasks”
(Interviewee SI18). “If teachers know how to use the tablet, it will be fun for students to use it”

(Interviewee SI3).
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In interviews, a few students identified that they had negative attitude to using tablets in the
classroom because of poor monitoring by teachers. For example, Interviewee SI8 stated, “I don’t
like the idea of using tablets inside the university because teachers may not pay attention to
whether students are accessing the correct applications”. A few students were concerned about
teachers’ training on how to use tablets, for example, Interviewee SI3 stated, “The University must

develop teachers by training them in how to use tablets”.

434 Fourth Theme: Usage

Usage includes the intention to use tablet computers and actual usage inside and outside the
classrooms. From the interviews, it was revealed that most students intended to use a tablet for
learning if the university decided to provide them with one in the way the university ask them.
Interviewee SI3 explained that, “If the university provides me with the tablet, of course | will use it
in the way they ask me”, and Interviewee SI12 said that, “Whatever the university asks me to do
with the tablet, | will do it”. Interviewee SI114 affirmed that she “would use a tablet as much as
possible in learning”. Although she has her own tablet, she said that, “I would use a tablet in

whatever way the university asked, if it were to provide me with one” (Interviewee SI17).

In the interviews, most of the students indicated that they would use a tablet to input data, use
ready-made applications or/and communicate with friends and teachers. The tablet would be used
to “do my assignments” (Interviewee SI2), “communicate with my friends and teachers by emails”
(Interviewee SI3), “download translation applications and writing notes and record lectures if | have
permission” (Interviewee SI5), “access Blackboard” (Interviewee SI11), “download and use any
useful application that helps me in learning” (Interviewee SI116), and “record the experiments and
calculate how much time the experiment took” (Interviewee SI19). However, Interviewee SI9

mentioned that “l would not only use my tablet for learning, but for other things as well”.

On the other hand, a few students insisted that they did not want to use a tablet for learning. One
of the interviewees had a negative attitude towards using a tablet in learning, saying “If the
university provided me with the tablet, | would use it to only entertain myself” (Interviewee S120).
Although Interviewee S118 considered studying using printed books as old fashioned and felt that a
tablet could help her to achieve more, she predicted, “I wouldn’t use a tablet for learning if the

university provided me with one, to be honest”.

Many students affirmed that they already used a tablet for learning. A few used their tablets inside
the classrooms. Interviewee SI2 stated, “I use my iPad in my learning and take it with me wherever
| go inside the university, so my curriculum is with me wherever | am”. Those that used tablets did

so in a limited fashion. Interviewee SI4 explained, “I already use my tablet at university, | use it to
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help with translation and for viewing saved documents”. Interviewee SI19 said, “I take a photo of
the blackboard and view it when | return home”. Many use tablets outside of the classroom. One
of the interviewees, who studied interior design, explained how she used her tablet in learning, “I
always rely on Instagram to find design images and download them. | also use applications to help
me with my designs, like Sketch app” (Interviewee SI1). “I study learning slides from it”, said
Interviewee SI6, and SI15 said, “I watch video tutorials on YouTube on my tablet”. Students
commented that it reflected well on the university if it provided students with tablets for learning.
Interviewee SI6 felt, “It is good for our university’s reputation among the other universities that we
use tablets for learning, as it indicates improvement and ability to cope with new technologies”,
and Interviewee SI19 felt that “using a tablet in learning is modern learning, and the university will

have a better reputation if its students use tablets in their learning”.

4.4 MALT Model: Second Version

4.4.1 Introduction

After conducting interviews with students (n=20), a second, refined version of the motivation and
acceptance of learning with tablets (MALT) model was produced based on the analysis of the
interviews responses (Figure 13). After considering the factors that might influence students’
motivation and acceptance of tablet use for learning based on literature (Figure 9), four additional
constructs were added to the original model based on students’ interview responses. These were
identity, willingness, achievement and mobility. In addition, actual usage was considered in the
second version of the model, as it appeared from the interviews that some students have already
been using tablets for their learning. There is no implementation of tablets in the context of the
study. Consequently, this study attempts to investigate the influence of the above constructs on
attitude and behavioural intention to use tablets for learning. As students fall within the same age

range and all of them are female, the age and gender have not been considered.

In MALT model (version 2), actual performance is the dependent variable. There are two other
variables, which are attitude towards tablet use and behavioural intention to use a tablet. The
model also features eight factors relating to perception; the first five are usefulness, ease of use,
achievement, mobility and identity (considered as extrinsic motivation), the last three are
enjoyment, self-efficacy and willingness (considered as intrinsic motivation). As well, there are eight
moderating variables: experience, skill, access, knowledge, discipline, university support, teacher

support and tablet characteristics.
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Motivation is the mechanism which drives human behaviour and action (Chien & Lin, 2012).
Motivation theorists typically classify motivation as extrinsic or intrinsic, to distinguish between the
two types of behavioural reward (Yoo et al., 2012). Intrinsic motivation arises out of the internal
sense of satisfaction or achievement produced by a particular behaviour, while extrinsic motivation

is generated by external rewards such as money or social recognition.
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Figure 13 The second version of the MALT model
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4.4.2 The Model Constructs

All the factors used in the model are together termed the model constructs, and as such they are

described individually below.

4421 Actual Usage

Actual usage refers to the actual use of tablet in learning. Although tablets are not yet used officially
in this study context, the interviews revealed that many students are already using their own tablets
for learning inside and/or outside the classroom. Thus, actual usage is considered in this second
version of the MALT model. Most technology acceptance models and theories suggest that actual
usage of a system is influenced by the individual’s behavioural intention to use it (Shroff, et al.,
2011). The research model considers actual performance as a dependent variable; this is

determined by behavioural intention to use a tablet.

4.4.2.2 Behavioural Intention

Behavioural intention refers here to the students' intention to use a tablet in learning (Wu et al.,
2011). It indicates the intention of that individual in making a decision, and the behaviour that may
result as a consequence of this intention (Khechine et al., 2014). The behavioural intention to use
technology is a significant factor that determines whether the system is actually used or not ( Davis
et al.,1989; Fishbein & Ajzen, 1975; Khechine et al., 2014; Leng et al., 2011). For example, Yi and
Hwang (2003) discovered a direct and significant influence between behavioural intention and
actual usage of the web-based environment (Shroff et al., 2011) as does most of technology
acceptance models (TAM). In all technology acceptance models and theories, behavioural intention
is a factor. According to Ajzen (1991), an intention is assumed to capture the motivational factors
that affect behaviour. Thus, the factors that influence intention to use tablets in this study are either
intrinsic or extrinsic motivational factors. The interviews revealed that most students intend to use

tablets in their learning and so intention is kept in the second version of the model.

4.4.2.3 Attitude

Although there is no single definition of attitude which can satisfy everyone (Ball, 1977), it refers
here to the learners' like or dislike of tablet use for learning. There are a number of factors that
relate to perception which can predict learners’ attitudes towards adopting tablet use in learning.

The original (TAM) theory predicts and explains that intention to use technology is predicted by
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attitude, and the theory of reasoned action (TRA) examines the relationship between beliefs and

attitude, which has also been the subject of psychological research.

In the study by Shroff et al., no statistically significant relationship was found between perceived
usefulness, attitude towards usage and behavioural intention to use the e-portfolio system (Shroff
et al., 2011). Moreover, Davis et al. (1989) discovered that the role of attitude towards usage was
only a modest predictor of technology acceptance and it is probable that people may use a
technology even if they do not have a positive attitude towards it, as long as they believe it to be
useful or easy to use (Shroff et al., 2011). Teo and Schalk (2009) supported this, as they found that
attitude towards using computers did not have a significant effect on the intention to use.
Moreover, some technology acceptance models have omitted the factor of attitude, such as
extension of technology acceptance model (TAM2) and unified theory of acceptance and use of
technology UTAUT. Venkatesh and colleagues omitted the concept of attitude from the technology
acceptance model (Venkatesh & Bala, 2008; Venkatesh et al., 2003) arguing that the role of attitude

in explaining behavioural intention or actual usage behaviour is very narrow.

On the other hand, studying attitude is essential because it can predict an individual response to an
object (Ajzen, 1991; Fishbein & Ajzen, 1975). Moreover, personal attitude is thought to be a main
determinant of individual’s usage of technology. In other words, understanding users’ attitudes
toward m-learning facilitates its implementation (Liaw & Huang, 2011). A study by Cheung and Lee

(2011) showed that attitude has the strongest direct influence on behavioural intention.

In addition, Baker (1992) argued for the importance of attitude as an indicator of a user’s thoughts
and preferences. Interestingly, attitude is considered as one of the affective variables in the success
of integrating technology in second or foreign language learning processes (Afshari et al., 2013).
Students’ attitudes to using technology can influence the intention to integrate technology into
learning. The findings of a study by Adewole-Odeshi (2014) showed that all the participating
students had positive attitudes towards e-learning as they felt confident in using computers,
enjoyed using technology in their learning, and fundamentally perceived the benefits of e-learning.
The study also found that attitudes toward technology played an important role in students’
acceptance and adoption of the computer as a learning tool in the classroom and in future
behaviour using a computer (Teo, 2006). Furthermore, Elias et al. (2012) recommended a thorough
understanding of attitudes towards technology use as it is an essential component for study that

investigates technological innovation and implementation.

Attitude has long been identified as a cause of intention (Davis, 1989; Fishbein & Ajzen, 1975; Leng

et al., 2011). From the responses in the interviews, students recognise the importance of attitude
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in influencing their decisions about using tablets. Therefore, attitude in this model is considered as
a mediating variable between perceptions and intention to use a tablet in learning and is influenced

by intrinsic and extrinsic motivational factors.

4.4.2.4 Perceptions

Perception refers to the sensory understanding of tablet use. Liu (2009) noted that participants’
perception of technology was the biggest factor in predicting their attitudes towards it. According
to Liaw and Huang (2011) the measurement of m-learning acceptance needs to include different
kinds of users’ perceptions to form a useful analytic instrument. Users’ perceptions change over
time as they gain more experience (Mtebe & Raisamo, 2014; Venkatesh et al., 2003). Hence, the
findings relating to perceptions in this study should be considered as students’ perceptions and
intention to use tablets in learning at a single point in time. There are eight factors relating to
perception in this model: willingness, self-efficacy, enjoyment, identity, usefulness, ease of use,
mobility and achievement. The first three refer to intrinsic motivation and the last five refer to

extrinsic motivation.

e Willingness

Perceived willingness refers to the degree to which learners perceive that they have the interests
and eagerness to use a tablet for learning. It is well-known that individuals will learn or do well if
they are interested, and they will not learn or perform if they are uninterested (Pintrich & Schunk,
2002). Thus, it is essential to note that interest refers to more than just positive feelings of
enjoyment when doing a task, and includes cognition. The willingness within a person causes them
to act (Shanks, 2007). Perceived willingness is considered as intrinsic motivation in this model.
Motivation is explained in a classroom environment as arising out of students’ subjective
experiences and is demonstrated, for example, by their willingness to participate in class activities
and their reasons for doing this (Cheng & Yeh, 2009). One of the attitudinal barriers to the
implementation of web-based teaching by university teachers is their unwillingness to work with

technology (Pajo & Wallace, 2001).

The interviews data showed that many of the higher education students perceived that willingness
to use a tablet in learning is an important stage in accepting tablet use in learning. Thus, based on
the interviews results, this study theorises that perceived willingness, which is considered as

intrinsic motivation, has an effect on students’ attitudes towards using tablets in their learning.
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o Self-efficacy

Self-efficacy is defined as “people’s judgments of their capabilities to organise and execute courses
of actions required to attain designated types of performance” (Bandura, 1986:391). In this study,
perceived self-efficacy refers to the degree to which learners perceive that they have the ability to
use a tablet for learning. Self-efficacy refers to a “person’s judgment of their capabilities to organise
and execute courses of action required to achieve specific goals.” (Teo, 2009:83). In other words,
perceived self-efficacy shows how much learners believe that they can use a tablet efficiently. The
perception of self-efficacy is a reflection of learners’ intrinsic motivation based on his or her ability
(Yi & Hwang, 2003). Moreover, Zimmerman (2000) pointed out that students’ perceptions of their
self-efficacy in their academic ability play a vital role in their motivation to achieve. The motivational
impact of self-efficacy can be dramatic (Bandura, 1986, 1989), as when individuals perceive their
self-efficacy to be high, they will engage in tasks (Pintrich & Schunk, 2002). Thus, perceived self-

efficacy is considered as an intrinsic motivation factor.

One of the most interesting results of a study by Park (2009) is that e-learning self-efficacy plays an
important role in influencing attitude towards e-learning and behavioural intention to use e-
learning. One potential explanation for this may be justified by motivational theory and is that self-
efficacy may be considered an intrinsic motivational factor that could help university students self-
regulate their motivation for e-learning (Park, 2009). Park measured e-learning self-efficacy by two
indicators: confidence in finding information in the e-learning system and the degree of necessary
skills for using an e-learning system (Park, 2009). On the other hand, a technology acceptance
model examined the effects of self-efficacy on perceived ease of use (Venkatesh & Bala, 2008) but
did not assess its role within the full nomological net of TAM (Yi & Hwang, 2003). Computer self-

efficacy is an important factor of perceived ease of use (Cheung & Lee, 2011).

The perception of self-efficacy is a reflection of individuals’ internal motivation based on his or her
ability (Yi & Hwang, 2003). Some studies have provided empirical support for the relationship
between self-efficacy and technology use. Hill et al. (1987) found that computer self-efficacy is an
important factor in a user’s decision to use computer technology. In a different study, Compeau
and Higgins (1995) showed that self-efficacy plays an important role in determining technology
usage, both directly and through outcome expectations. Moreover, Zimmerman (2000) pointed out
that students’ perceptions of their academic ability play a vital role in their motivation to achieve.
Igbaria and livari (1995), on the other hand, discovered that self-efficacy has an insignificant direct
effect on perceived usefulness, but a strong indirect effect on perceived ease of use (Lopez &
Manson, 1997). Thus it is important to consider this factor when studying the adoption of a new

technology. Self-efficacy influences choice of activities (Pintrich & Schunk, 2002). Individuals who
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have low self-efficacy for accomplishing a task may avoid doing it, whereas those who perceive they
have the ability are likely to complete a task. The data collected in the interviews showed that many
of the students perceived that self-efficacy was important to tablet use in learning. Thus, this study
theorises that perceived self-efficacy, which is considered as intrinsic motivation, has an effect on

students’ attitudes towards using tablets in their learning.

e Enjoyment

Perceived enjoyment refers to the degree to which learners perceive that they have fun when using
a tablet for learning. Bertrand and Bouchard (2008) dealt with perceived enjoyment as an intrinsic
motivating factor in computer use. In their work, intrinsic motivation refers to the perception of
pleasure felt while using a technology and this has been shown to play an important role in
determining technology acceptance and use. The enjoyment factor (Davis et al., 1989; Fishbein and
Aijzen, 1975; Khechine et al., 2014) is used to represent intrinsic motivation when exploring how
intrinsic motivators affect an individual’s technology acceptance behaviour (Leng et al., 2011). In
other words, when a technology is fun and a pleasure to use, users will be intrinsically motivated
to adopt it. Thus, perceived enjoyment is considered as an intrinsic motivation factor. Perceived
enjoyment has been considered as intrinsic motivation because of its focus on actions rather than

goals and seeing the product as an end in itself (Liaw & Huang, 2011).

There are a number of studies of technology acceptance models which deal with perceived
enjoyment in relation to either perceived ease of use or behavioural intention (Venkatesh & Davis
2000; Yi & Hwang 2003). However, no study has yet dealt with this in terms of its effect on attitude.
In this model, perceived enjoyment is a predictor of attitude towards using a technology. Students
mentioned that they have fun and enjoy using tablets in learning in the interviews and hence, this
study theorises that perceived enjoyment, which is considered as intrinsic motivation, has an effect

on students’ attitudes towards using tablets in their learning.

e Ease of use

Perceived ease of use refers to the degree to which learners perceive that a tablet is easy to use
and effort-free. Perceived ease of use in this context is a measure of how comfortable students feel
when using tablet computers, for example in the way they use it to search information or find it
convenient to carry. As learners use tablets because they are easy to use and free of effort,
perceived ease of use is considered as extrinsic motivation based on the categories identified in

other studies (Lee et al., 2005).

In the beginning stages of learning to use a new technology, users can often experience difficulties.

Once they have become familiar with the technology, the perceived ease of use becomes stronger
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(Khechine et al., 2014). Perceived ease of use has been a factor in all technology acceptance models
and theories and is known later as effort expectancy. Since the majority of researchers have used
this concept in examining users’ acceptance of technology, it has also been included in this study
model (MALT). Perceived ease of use in this context is a measure of how comfortable students feel
when using tablet technology; this is likely to be higher if they usually use it in their everyday lives.
The students’ interviews data and the existing literature both support the view that tablets are easy
to use in the context of learning, and so this study theorises that perceived ease of use, which is
considered as extrinsic motivation, has an effect on students’ attitudes towards using tablets in

their learning.

e Identity

Perceived identity refers to the degree to which the learners perceive that they will be viewed as
up-to-date and fashionable as a result of their using tablets in learning. Identity here refers to how
learners see themselves socially and digitally and can include the need for prestige, high reputation
and being seen as independent and modern. As extrinsic motivation refers to doing something
because it leads to a valued external outcome such as being socially and digitally recognised,

perceived identity is considered as extrinsic motivation in this model.

Social identity refers to social belonging. Belonging to a group is useful to individuals as it provides
support and encouragement in times of need (Ernst et al., 2013). A study found that there is a
positive relationship between the use of social media and sense of belonging to the community
(Damasio et al., 2012). Sense of belonging can also predict behaviour in a workplace (Chan, 2011).
Moreover, the influence of peers can play a vital role in the individual’s development and this has
an effect on motivation levels (Pintrich & Schunk, 2002). Blader & Tyler (2009) stated that social
identity is an important determinant of behaviour in organisational settings because it provides a
critical pathway through which other workplace factors affect behaviour. In the interviews the
students commented that they would like to increase their status and popularity among friends and

that this can be achieved by using tablet computers.

Digital identity refers to learners perceiving themselves as modern and as digital natives. According
to Prensky (2001), today’s students have changed their brain identities with new input which makes
them think in a different way. It is important to know whether today’s students are digital natives
so that the organisation as well as educators know how to deal with them (Al-Husain & Hammo,
2015; Almarwani, 2011; Prensky, 2001). New technologies have been a defining feature in the lives
of younger generations, causing a major change in the way they communicate, socialise, create and
learn, and this shift has profound implications for education (Helsper & Eynon, 2009). Although

there is some debate about using the term digital native, the results of the students’ interviews
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showed that they generally had a positive attitude towards using tablet in learning, and they
wanted to be considered as modern students. Thus, this model assumes that digital identity may
influence students’ attitudes towards the use of tablet computers. Thus, based on the interviews
results, this study theorises that perceived identity, which is considered as extrinsic motivation, has

an effect on students’ attitudes towards using tablets in their learning.

o Usefulness

Perceived usefulness refers to the degree to which learners perceive that using a tablet will enhance
their learning. Usefulness is a concept that measures how much individuals perceive their
productivity and effectiveness to have improved because of the technology (Yi & Hwang, 2003). In
other words, technology can enhance students’ performance if they are more productive when
using technology. It is one of the most important factors in TAM and has been used by many
information system investigators. Yoo et al. (2012) discovered that the extrinsic motivation factor
of perceived usefulness directly affects the intention to use and therefore actual behaviour.
Moreover, the TAM suggests that perceived usefulness is the strongest predictor of an individual’s
attitude and intention to use information technology (Davis, 1989; Venkatesh and Davis, 2000;
Venkatesh et al., 2003). The majority of contemporary researchers have used this concept to
examine users’ acceptance of technology and it is viewed as a form of extrinsic motivation. Thus, in
this study, perceived usefulness is considered as a factor in extrinsic motivation. Thus, the
usefulness of technology has a positive impact on students’ attitudes towards using tablet

computers in their learning.

There are a number of studies which have shown that perceived usefulness is an important
antecedent of computer utilisation (Davis et al., 1989; Igbaria & livari, 1995). In these studies,
perceived usefulness has been confirmed as the stronger of the two TAM variables, with perceived
ease of use yielding mixed and inconclusive results. Taylor and Todd (1995) recently examined a
decomposed TPB model, in which they discovered that for business environments, perceived
usefulness had a strong direct influence on an individual’s intention to utilise an ICT and so they
give support to the argument of Davis et al. (1989) that in a real work environment, behavioural
intentions are based mainly on performance-related elements, rather than on the users’ attitude
towards the behaviour (Lopez & Manson, 1997; Taylor & Todd, 1995). In this research, however, |
examine whether perceived usefulness influences attitudes towards tablet use. Perceived
usefulness was considered in this model because it has featured in all of the technology acceptance
models and theories, (although the name of this factor was later changed to performance
expectancy) and also because most of the students considered tablets to be useful in many aspects

of learning. Hence, based on the interviews results and existing literature, this study theorises that
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perceived usefulness, which is considered as extrinsic motivation, has an effect on students’

attitudes towards using tablets in their learning.

e  Mobility

Perceived mobility refers to the degree to which learners perceive that a tablet is portable or
movable. In other words, students can use this kind of technology whenever they want to, wherever
they are, for whatever subject they are studying. Martin et al. (2013) have researched students’
motivation to adopt m-learning and reported that mobility was the main motivator. Aziz (2015)
found that perceived mobility was one of the key factors that influenced students’ intentions to
continue using smart devices in their learning at Stockholm University. Mobility is considered as
extrinsic motivation in this model, since using a tablet in learning leads to a valued outcome, which
is learning whenever, wherever, and whichever subject learners want. According to the interviews
results, most students realised that tablets can provide them with greater mobility, meaning that
these devices enable them to study any subject, anywhere and anytime and so many students
showed a positive attitude towards tablet use in learning because of its mobility. Thus, based on
the interviews results, this study theorises that perceived mobility, which is considered as extrinsic

motivation, has an effect on students’ attitudes towards using tablets in their learning.

e Achievement

Perceived achievement refers to the degree to which learners perceive that using a tablet will lead
to better grades. According to the interviews responses, another factor involved in how tablets are
perceived in learning is achievement. Many students pointed out that tablets can help them to
achieve more. Many studies proved that the use of ICT can influence students’ achievements. In an
experimental study by Flanagan (2008) showed that achievement in maths rose and assessment
grades increased due to the presence of technology. Johnson (2014) concluded that the use of
technologies may improve students’ achievement. Classrooms around the world believe in the use
of technology and so have implemented many forms of technologies to enhance students’ interest

and achievement (Flanagan, 2008).

Extrinsic motivation refers to motivation that comes from outside rewards, such as money or grades
(Yahaya et al., 2010). Here, achievement refers to students gaining better grades by using tablets
in their learning and so achievement is considered as extrinsic motivation. Thus, based on the
interviews results, this study theorises that perceived achievement, which is considered as extrinsic

motivation, has an effect on students’ attitudes towards using tablets in their learning.
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4.4.2.5 Moderating Variables

A moderating variable is a third variable that affects the relationship between two variables. This
study uses eight moderating variables: experience, skills, knowledge, discipline, university support,
teacher support, tablet characteristics and access. In the MALT model (version 1) facility has been
considered as a moderating variable, which refers to all the resources and support available to
students, however, in MALT model (version2) which based on students’ responses, | decided to
divide facility to three variables which are, university support, teacher support and tablet

characteristics.

e University support

University support refers to support given by the university in providing the facilities necessary to
support students’ use of tablets. These facilities are part of the organisational support which
enables and encourages tablet use in education (Venkatesh & Bala, 2008). A number of studies have
found that the type and quality of facilities are significant in predicting intention to use technologies
(Taiwo & Downe, 2013). According to Pajo and Wallace (2001), the organisational barriers identified
in implementing web-based teaching by university teachers are that of inadequate technical
support, hardware, software, instructional design, and no recognition of the value of online
teaching. This study recognises university support as one of the moderating variables in the MALT

model based on the literature and students’ interviews results.

e Teacher support

Teacher support refers to teacher supports and encourages of learners to use tablets for learning.
The support of the teacher is important in predicting motivation and acceptance with regard to
tablet use in education. Based on the students’ interviews, whether or not the teacher supports
and encourages students to use tablets to complete learning tasks has an effect on how they
perceive technology in the classroom. Martin et al. (2013) have pointed out that some studies
indicate that technological innovations are more likely to be embraced by students than by their
lecturers or teachers, and that this may affect students’ perceptions of using technology to support
their learning. They also stated that one of the main factors influencing students’ perceptions of
the value of technology in their academic success was their lecturer’'s motivation to use the
technology as well as the quality of their lecturer’s use of technology for teaching. It is generally
thought that digital technology engages and motivates young people (Higgins et al., 2012). One of
the ways that technologies can increase students’ achievement is by training teachers to use these
technologies (Carrillo et al., 2010). If teachers can learn to apply technologies in the classroom,

students’ learning outcomes may be improved (Johnson, 2014). According to Liu (2009), the reason
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that students have difficulty in integrating ICT tools into English learning is the lack of professional
assistance from teachers. This lack of help can prove to be a great barrier to learning with
technology both inside and outside the classroom. It has been argued recently that teachers can
affect students’ motivation in many ways (Pintrich & Schunk, 2002). This study recognises that lack

of support by teachers can be a moderating variable in the MALT model.

e Tablet Characteristics

Tablet characteristics are the salient features of a tablet that can help or hinder learners to use it
for learning. Tablet characteristics can positively influence learners' acceptance of its use. Since the
particular characteristics of tablets will influence learners’ decisions to use them (Alghtani et al.,
2013) and based on the students’ interviews, tablet characteristics are considered as a moderating

variable in the MALT model.

e Experience

Experience refers to expertise in using tablets for learning. It means how much experience a learner
has in using a tablet. Experience is a significant moderating variable in technology adoption contexts
(Legris et al., 2003) because, as proposed in previous research, users’ reactions towards a
technology may change over time (Venkatesh & Bala, 2008). Hence, it is essential to understand
the role of experience in tablet adoption and use. Venkatesh et al. (2012) mentioned three different
moderating variables of gender, age and experience. What they found is that in contrast with age
and gender, experience can have a moderating influence on behavioural intention. This is because
when consumers have less experience, the impacts of age and gender on consumer learning will be
more significant than when they have acquired enough knowledge or expertise about the
technology (it means when they have more experience) (Venkatesh & Xu, 2012). According to the
literature and based on the students’ interviews, experience is considered as a moderating variable

in the MALT model.

e  Skill

Skill is defined as the learned ability to use a tablet. Galletta found that when training users, an
important expectation of the training was that the users would return to their jobs with new skills.
It was also expected that their subsequent use of the system would result in immediate
improvements in effectiveness and productivity (Galletta, 1999). Moreover, Black & Lynch.(2001)
stated that if students have the essential skills, they will have the ability to use the technology. This
means that skills play an important role in technology acceptance, and that students should have

computer skills to enhance their technology usage. One of the barriers that Pajo & Wallace (2001)

134



Chapter 4

identified in a study of the implementation of web-based teaching by university teachers is their
lack of technological skills. According to the literature and based on students’ interview, skill is

considered as a moderating variable in the MALT model.

e Knowledge

Knowledge refers to what students know about tablets and their use for learning. One of the
barriers that Pajo and Wallace (2001) identified when studying the implementation of web-based
teaching by university teachers is their lack of knowledge in this area. Based on the students’

interviews, knowledge is considered as a moderating variable in the MALT model.

e Discipline

Discipline refers here to the department in which students are registered, or the main subjects of
their degree courses. Most technology acceptance models have focused on technology-related
factors like ease of use and perceived usefulness. However, academic discipline is a non-technology
related factor that influences tablet use in higher education. Orji (2010) tested the unified theory
of technology acceptance and use of technology by adding academic discipline and using structural
equation model (SEM) analysis. The study showed that the variables influencing acceptance varied
between the three academic disciplines investigated (Art and Science, Engineering, and Social
Science). In other words, it means that different academic disciplines may have different effects on
users’ technology acceptance. On the other hand, Pynoo et al. (2011) showed that there is no real
need to deploy separate strategies per faculty. However, their study dealt mainly with engineering
and medical faculties. In the context of this study, there are only two academic disciplines; one is
natural science and the other is social science. | take the view that discipline can be a moderating

variable in the MALT model, based on the literature and students’ interviews.

e Access

Access refers to internet access when using the tablet for learning. In a study by Park (2009), almost
95% of those in the sample had high-speed internet at home and therefore, in this case, university
provision of computer access was not an issue (Park, 2009). However, one of the attitudinal barriers
that Pajo and Wallace (2001) identified when implementing web-based teaching by university
teachers is their concern about student access to the internet. Mehdipour & Zerehkafi (2013)
reported that the size of mobile devices and failure of wireless Internet (Wi-Fi) connectivity are
problems of m-learning and can cause frustration and disappointment to students. In order to

implement mobile devices in classrooms, there is a need of a wireless so as to get the actual benefit
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from this implementation (Ali, 2012). This study considers Internet access at university, based on

the students’ interviews, as a moderating variable in the MALT model.

4.5 Summary

This chapter has presented the results of the interview with students. It also introduced the second
version of the Motivation and Acceptance of Learning with Tablet (MALT) model, which has been
developed based on the data from interviews with twenty students. All of the constructs have been

defined and some of the studies relating to these have been reviewed.

Based on thematic analysis of students interview result, there are 11 factors in the motivation and
acceptance of learning with tablet MALT model. Actual performance is the dependent variable.
There are two other variables, which are attitude toward tablet use and behavioural intention to
use a tablet. The model also features eight factors relating to perception; the first five are
usefulness, ease of use, identity, mobility and achievement (considered as extrinsic motivation) and
the last three are self-efficacy, enjoyment and willingness (considered as intrinsic motivation). As
well, there are eight moderating variables: experience, skill, access, knowledge, discipline,
university support, teacher support and tablet characteristics. Students use the tablets for learning

inside and outside the classrooms.

In the next chapter, this model will be verified by analysing the data from the students’
qguestionnaire using exploratory and confirmatory factor analysis, and structural equation

modelling, in the second phase of data collection.
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Chapter 5: Phase Two: Verification of the Model

This chapter analyses the findings from the student questionnaires and presents the results of the
exploratory and confirmatory factor analysis as well as the structural equation modelling. The
results of the hypothesis tests are included. Moreover, the qualitative results of the open-ended

guestionnaire are presented.

5.1 Introduction

The original planned method involved an initial questionnaire which was mostly based on students’
interview responses and theoretical constructs, and this is detailed in Appendix D.1. The data
analysis results of this questionnaire proved inconclusive, although it raised some issues which were
useful in designing the main questionnaire. The data for this study were based on a revised
qguestionnaire, drawing the main items from the literature and the constructs from the students’
interview responses. The main questionnaire contained qualitative, open questions to identify the
reasons why some students did not use tablets in their learning as well as students’ preferred ways
of using tablets for learning, and provided clarification of their attitudes towards tablet use for
learning and their intention to use tablets in their learning in their future. The main questionnaire

in English can be found in (Appendix D.2) and the Arabic version in (Appendix D.3).

Together with a technology acceptance model (TAM) expert who used TAM in most of her
researches, | attempted to match the themes emerging from students’ interview responses with
the constructs in the TAM models and theories. It was concluded that the themes of usefulness,
ease of use, attitude, behavioural intention, actual usage, enjoyment and self-efficacy matched the
constructs existing in the TAM literature. However, the theme of identity needed to be replaced by
that of image. Moreover, willingness, achievement and mobility do not exist in the TAM literature
and do not match with other TAM constructs. Hence, these three constructs needed to include their
items based on students’ responses. This main questionnaire (instrument) then adopted most of
the items from previous studies and a few that were created based on the students’ interviews
responses. The first draft was reviewed and revised based on feedback from a panel of experts and
from pilots, using the same sample. Details of piloting the questionnaire are given in chapter 3
section 3.5.2.3. The questionnaire was created in order to answer the research questions (see

heading 1.6).
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5.2 Demographic Characteristics of Participants

The demographic characteristics of participants’ gender, age and education are not included as the
guestionnaire was distributed only to female students, of the same age as undergraduate students.

Full-time undergraduates in Kingdom of Saudi Arabia (KSA) are in the age range of 19 to 25.

5.2.1 Discipline

Table 3 shows that 135 participants (45%) were studying social science disciplines while 168
participants (55%) were studying natural sciences. This represents undergraduate students at King

Abdulaziz University (KAU) as they register in only one of these disciplines.

Table 3 Discipline results

Frequency Percentage
Valid 1 Social 135 45
2
168 55
Natural
Total 303 100
5.2.2 Experience

Table 4 shows that majority of the respondents had more than three years’ experience of tablet

use (82%), whereas (17%) respondents had less than three years’ experience of tablet use.

Table 4 Students experience results

Frequency Percentage
Valid 1lessthan3 53 17.5
2 more then 3 250 82.5
Total 303 100

5.2.3 Usage

Table 5 shows that all except one of the respondents use tablets for learning. 32% of respondents

always use a tablet for learning and 27% use one regularly.
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Table 5 Results of frequency of students' Use of tablet

Frequency | Percentage
Valid 1 Never 1 3
2 Very rarely 3 1
3 Rarely 12 4
4 Sometimes 47 15.5
5 Often 59 19.5
6 Very
84 27.7
regularly
7
97 32
Always
Total 303 100

5.3 Procedures

A member of the university administrative staff helped me to send the link of the online
questionnaire to the chosen sample (i.e. female undergraduate students). One of the reasons for
the initial questionnaire leaded to inclusive results was that some of the university email addresses
did not belong to students anymore or did not belong to female students. It could be that the
students have already graduated from the university but the university still keeps their email
addresses or it could be that female students have not provided their own email addresses when
they registered at the university. To counter this problem, a question has been added at the
beginning of the main questionnaire, asking about “Are you currently a female undergraduate

student at KAU?”, to make sure that the questionnaire was sent to the target population.

Students volunteering to take part in the study were asked to answer an online questionnaire. After
consenting at the beginning of the questionnaire, they were asked “Are you currently a female
undergraduate student at KAU?”. If not, they were directed to leave the questionnaire immediately.
If they responded affirmatively, they moved to the second part, in which they were asked to
indicate academic discipline and then asked if they used any kind of mobile device in their learning.

If the answer was no, they moved to the three open questions:

e “Why do you not use a mobile device for learning? (difficult, boring, expensive, etc.),

e Do you have a positive attitude to using a tablet for learning? If yes, why? If not, why
not?”

e “Doyouintend to use a tablet for learning? If yes, how? If not, why not?”.

On answering affirmatively, they were then asked about their experience using a tablet for
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learning, and then the remainder of the questions were answered using the Likert scale. At the
end, they were asked two open questions: “Do you have a positive attitude to using a tablet for
learning? If yes, why? If not, why not?” and “Do you intend to use a tablet for learning? If yes,
how? If not, why not?” These questions were asked mainly to look for the preferred ways of using

tablet for learning but also in case the factor analysis did not run correctly again.

5.4 Participants

A total of 490 undergraduate students participated in the study. Out of this number, 126 (26%)
answered negatively to the first question, which identified female undergraduate students
currently at KAU. Out of the remaining 364 students, 40 (11%) said they did not use any kind of
mobile technology devices for learning. This question needs to be answered qualitatively to answer
the RQ of “What are the barriers to tablet use in higher education according to students’

perspectives?”. The rest of the participants (N=324) completed the whole questionnaire.

5.4.1 Missing Data and Unengaged Respondents

There was no missing data in the submission of the main questionnaire. Calculating the standard
deviation for the latent variables on the spreadsheet revealed that 21 participants were not
completely engaged in the responses, with SD=0.000. They responded either: all strongly disagree,
agree, moderately agree, or all strongly agree for all the latent variables, and so their questionnaires

were removed. As a result, 303 valid questionnaires remained out of 324 completed questionnaires.

5.5 Exploratory Factor Analysis (EFA)

This section tests the factorial structure by using EFA. It describes the rationale, analysis and results

of this step.

5.5.1 Rationale

It is crucial to determine the research purpose before choosing a form of analysis. In deciding that
factor analysis was suitable for this study, both exploratory and confirmatory analysis approaches
were chosen, as they are appropriate for the research objectives. EFA is appropriate for new scales.
Some of the factors appearing in my questionnaire do not feature in existing TAM literature, and
they were built based on the interview responses. Although most of the questionnaire items are
adopted from previous questionnaires, this study has been applied in a different context and items

have been translated to another language, and thus EFA is appropriate for this study.
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EFA can be conducted to address theoretical (construct identification) and methodological
(measurement construction) questions (Fabrigar & Wegener, 2011) as the contribution of this study
involves both of them. Therefore, EFA was used in this study to reach satisfactory conclusions about

the number and nature of the key constructs and their items (Fabrigar & Wegener, 2011).

5.5.2 EFA Analysis and Results

Principal component analysis (PCA) is an extraction technique used in EFA. Maximum likelihood
(ML) is another extraction technique and has the same algorithm as confirmatory factor analysis
(Fabrigar & Wegener, 2011). ML is computationally complex, and in large matrices when reliable
variables are used, it produces results only slightly different to simpler solutions (Kline, 1994). In
other words, in a large sample size, there is little difference between the principal components and
maximum likelihood (Kline, 1994). Nonetheless, ML should be computed when the scree test, which
is used to identify the number of factors that can be extracted (Hair et al., 2010), is unclear or where
the simple structure has not been found (Kline, 1994). Yet, the main use of this method is in
confirmatory analysis. Once an exploratory factor analysis has been completed, researchers are
highly encouraged to then verify the results with a confirmatory factor analysis (Fabrigar &

Wegener, 2011; Kline, 1994).

PCA was used as the aim of this study is to explore the factors that influence students’ motivation
and acceptance of tablet use for learning and also to reduce the instrument items. Although this
study is based on TAM and self-determination theory (SDT) models, some factors have been added
according to students’ responds in the first phase. Moreover, PCA is a popular extraction method
used by researchers. When PCA and ML have been employed, they give approximately same result.
Thus, PCA has been employed in the EFA analysis, which was performed using SPSS (version 24).

The first result output for EFA for all the items and constructs is given in appendix E Table 24.

Before using EFA, | needed to examine the normal distribution of the data. In order to assess the
normality of the data, kurtosis is identified. It is suggested by Ho & Yu (2011) that the kurtosis of
normal distribution should be less than 3. There are 6 kurtosis item factors (>3.0) meaning that
there is not a lot of variance in the items Table 6. For example, item Mb1 has a kurtosis value of
5.577, meaning that many participants gave the same answers to this item. It indicates that these

six items are not normally distributed.
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Table 6 Kurtosis result

Statistics

Us2 Mbl Mbd Att2 Att3 Attd

Kurtosis 3.342 377 5.516 3.375 3.086 3.514

There are two ways to deal with kurtosis, either by transforming the items with kurtosis to z-score,
or by dropping the items and seeing how it works (Hair et al., 2010). After deleting the items with
kurtosis, the EFA looks better, but there are still items which load on two or more constructs or do
not have suitable loading with a construct in term of content validity (i.e. the construct has a
different meaning). After deleting the items which loaded on multiple constructs one at a time, and
where the difference between the loadings is no more than 0.1, the final EFA for KMO test looks as

follows:

Table 7 KMO statistics and Bartlett's test of sphericity

Kaiser-Meyer-Olkin ~ Measure  of 930
Sampling Adequacy. '
Bartlett's Test of Approx. Chi-
- 3794.901
Sphericity Square
df 190
Sig. .000

The factor extraction method used in this study is principal component analysis with five-
component extraction. The table shows that the Kaiser-Meyer-Olkin (KMO) measure of sampling
adequacy value was .930 and Bartlett's Test of Sphericity was significant p = <.001, which indicated

the appropriateness of sample data for conducting exploratory factor analysis.

Before trying to interpret factors, it is important to perform a factor rotation (Devellis, 2003).
Rotating factors changes the factor loadings as well as the meaning of the factors. There are two
types of rotation: orthogonal and oblique. Orthogonal factors are uncorrelated factors which are

statistically independent of one another, whereas oblique factors are correlated. If an orthogonal
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solution produces a simple structure, the Varimax rotation package is the one to choose, whereas
if an oblique rotation gives a better simple structure, the Direct Oblimin package is the one to
choose (Kline, 1994). Thus, this study used the orthogonal rotation with Varimax, assuming the
factors are uncorrelated, and there was no big difference when Varimax and Direct Oblimin were
conducted; they gave similar results. In Varimax, this means that the rotated factors are
uncorrelated and the communalities and the ability to reproduce the original correlation matrix are
identical to the original factor analysis. It also aims to maximise the sum of variances of squared

loadings in the columns of the factor matrix (Kline, 1994).

It is important to know whether a factor loading is significant or not, and it is better to consider the
factor loading after rotation (Kline, 1994). In this study, a factor loading of 0.5 indicates significance.
The rotated component matrix in appendix E Table 25 shows loadings of each measured item on
each of the five latent factors identified in the EFA model. The loading matrix shows that the
measured items have high loadings on their hypothesised constructs and other constructs are lower
than the minimum criteria of 0.3. In terms of item analysis, the result in appendix E Table 25 shows

that the Cronbach’s alpha for each construct is more than .7, which is very acceptable.

5.6 Creation of Latent Variables

Many constructs, known as latent variables, cannot be assessed directly, and hence scale items are
usually used as a means to the end of construct assessment (Kline, 1994). The items with the highest
loadings are the ones that are most similar to the latent variables (Kline, 1994). According to the
findings of the EFA, five constructs (latent variables) are extracted. Three constructs have the same
names as before, such as behavioural intention, perceived enjoyment, and perceived image (as
expert consultation identified the name instead of identity to match previous studies of TAM).
However, two constructs combine different items but share similar meaning; these are perceived
enablers and perceived value. The former has seven items, three for ease of use, two for self-
efficacy and two for mobility. As all of these are used to indicate enablers to use tablets for learning,
they have been termed perceived enablers. The latter (perceived value) has four items, three for
achievement and one for usefulness. As all of these indicate the value of tablet use for learning, it
was decided to name them collectively as perceived value. Table 8shows the codes for the five

constructs.

Table 8 The constructs’ names and codes

Construct Code

Behavioural intention BI
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Perceived enjoyment PEJ
Perceived image PIM
Perceived enablers PEN
Perceived value PV

5.7 Structural Equation Modelling (SEM)

SEM was used in this research to test the fit of the model. More details of SEM are given in Chapter
three section 3.5.2.4.2. A two-step approach was taken to produce the final model as
recommended by Hair et al. (2010) and Muijs (2004). One is the measurement model and the other

is the structural model.

5.7.1 Confirmatory Factor Analysis (CFA) And Measurement Model

CFA is a type of measurement model that deals with the relationships between observed variables
(manifest items) and latent variables (factors) (Muijs, 2004). More details of CFA are given in
Chapter three section 3.5.2.4.1. The CFA was done on the measurement model, which comprised
five factors: perceived image (PIM), perceived enablers (PEN), perceived enjoyment (PEJ), perceived
value (PV) and behavioural intention (BI). These factors were measured using a total of 20 items
which were derived from the EFA. CFA is used in this study to confirm the factorial structure of the
qguestionnaire, as well as to establish the construct validity of the scale and also to test the model

fit. This section describes the rationale followed by the analysis and results.
5.7.1.1 Rationale

Many psychologists consider CFA as a superior method to EFA because it tests hypothesis (Hair et
al., 2010; Kline, 1994). In order to confirm that the factorial structure of a scale is sound, both Hair
et al. (2010) and Kline (1994) recommend verifying the EFA with a follow-up CFA. Doing so provides
stronger support for construct reliability and validity (Devellis, 2003). However, in EFA, the factor
extraction method of maximum likelihood gives the same information, such as model fit, standard
errors, and statistical tests. Still, when there are very specific hypotheses to be tested regarding
model parameters, CFA is more appropriate (Kline, 1994). CFA was performed to assess the uni-
dimensionality, reliability, and validity of measures. Two approaches were used, which are
consideration of the goodness of fit and evaluation of the reliability and validity of the

measurement model (Hair et al., 2010; Muijs, 2004). The measurement model was performed by
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using maximum likelihood (ML) estimation techniques provided by a software called AMOS (version

24).

5.7.1.2 Goodness of Fit

Goodness of fit is a measure “indicating how well a specified model reproduces the observed
covariance matrix among the indicator variables” (Hair et al., 2010:632). In CFA, goodness of fit
tests are very important (Cohen et al., 2011; Kline, 1994; Muijs, 2004) as it is crucial to obtain the
best fit of the model. SEM has three main types of fit measure indices: absolute fit indices,
incremental fit indices, and parsimonious fit indices (Hair et al., 2010; Hooper et al., 2008).
“Absolute fit indices refers to measures of overall goodness-of-fit for both the structural and
measurement models. This type of measure does not make any comparison to a specified null
model (incremental fit measure) or adjust for the number of parameters in the estimated model
(parsimonious fit measure)” (Hair et al., 2010:630). The descriptions of these indices are given in
appendix E Table 26. The CFA has been run for the model which was based on the EFA result; Figure
14 shows the CFA result.
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Figure 14 Confirmatory factor analysis
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The results of the fit measures obtained and their recommended levels are shown in Table 9. The
results indicate that chi-square statistics (y?> =271.753,df= 160) are significant at p<0.05, indicating
that the fit of the data to the model was not good and should be rejected, as it needs be insignificant
to fit the model (Cohen et al., 2011). However, it can be misleading if the result depends only on
the chi-square statistics for evaluation of the model specification, as it is sensitive to the sample
size (Muijs, 2004), which in this study is 303. Thus, other fit indices such as GFIl, AGFI, CFland RMSEA
were used to assess the model fit. The results yielded absolute fit measures of GFIl: 0.921, RMSEA:
0.048; incremental fit measures of NFI: 0.930 and CFl: 0.970; and a parsimony fit measure of AGFI:
0.897 which is very close to 0.9. All these measures match the criteria except for the AGFI, which is
too close to its criteria limit. Therefore, these goodness of fit measurements confirm that the model

adequately fits the data.

Table 9 Results of fit measures

Absolute fit measures Incremental fit Parsimony fit
measures measure
Ve Df GFI RMSEA | NFI CFI AGFI
Criteria >0.90 |<0.05 >090 [|20.90 (20.90
obtained |271.753 |160 0.921 0.048 0.930 0.970 0.897

Note: ¥2 = chi-square; Df= degree of freedom; GFl= Goodness of fit index; RMSEA= root
mean square error of approximation; NFl= normated fit index; CFl= comparative fit index;

AGFI= adjusted goodness of fit. (Hair et al., 2010; Hooper et al., 2008; Muijs, 2004).

Moreover, other estimation criteria showed that the model fits the data adequately, such that
standard regression weights were all greater than 0.7. To conclude, the results confirmed that the
model fits the data, and so the unidimensionality of the model was established, Unidimensionality
is present when “a set of measured indicators can be explained by only one underlying construct”

(Hair et al., 2010: 696).

5.7.1.3 Assessment of the reliability and validity of constructs

This section provides the results of the construct reliability and validity of the data (Table 10).
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Table 10 Constructs reliability, convergent and discriminant validity

CR AVE PEN PIM BI PV PEJ
PEN 0.902 0.570 0.755
PIM 0.822 0.607 0.188 0.779
BI 0.889 0.728 0.752 0.309 0.853
PV 0.888 0.665 0.630 0.450 0.693 | 0.815
PEJ 0.790 0.653 0.740 0.354 0.802 | 0.719 | 0.808

validity).

The diagonal values are square roots of AVE (discriminant validity).

Note: CR= Construct reliability; AVE= average variance extracted (convergent

1. Construct reliability (CR)

The reliability of the measures was measured by examining the consistency of the respondents’
answers to all items in the measure. This refers to Cronbach’s alpha reliability coefficients, which
were used to measure the internal consistency of each measure. Therefore, to find out the overall
reliability of each of the latent constructs used in the model, construct reliabilities were performed.

Construct reliability was calculated by Equation 1 suggested by (Hair et al., 2010) as follows.

Equation 1 Constructs reliability

CR

(Y A

i=1

i=1

(Y A+ (Y 8)

i=1

construct.

Note: in the formula mentioned above i represents factor loadings (standardized regression weights)

and § represents total number of items, and & represents the error variance term for each latent

The results in Table 10 show that the reliability coefficient for all of the constructs was above the
recommended criteria of >0.7, representing strong reliability and high internal consistency in
measuring relationships in the model. Construct reliability must be performed before construct

validity is assessed (Hair et al., 2010). The construct reliabilities varied between .790 for perceived

enjoyment and .902 for perceived enablers.
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2. Construct validity

Construct validity can be assessed by examining convergent validity, discriminant validity and
nomological validity (Hair et al., 2010). The results of CFA provide evidence of the convergent,

discriminant and nomological validity of theoretical constructs (Brown, 2006).
Convergent validity

Convergent validity is indicated by evidence that indicators of a specific construct share a high
proportion of variance in common (Brown, 2006; Hair et al., 2010). The average variance extracted
(AVE) is “a summary measure of convergence among a set of items representing a latent construct.
It is the average percentage of variation explained (variance extracted) among the items of a
construct” (Hair et al., 2010: 688). It was computed by using the Equation 2 which suggested by
(Hair et al., 2010).

Equation 2 Average variance extracted for convergent validity

> 4
AVE = =l
n

Note: in the formula mentioned above A represents factor loadings (standardized regression weights)

and § represents the total number of items.

The results of the measurement model demonstrate the convergent validity of the latent constructs

used in the model, since the AVE in Table 10 all are above .5.

Discriminant validity

Discriminant validity is indicated by results showing that a construct is truly distinct from others
(Brown, 2006; Hair et al., 2010). The discriminant validity was assessed by calculating the squared
AVE for each construct. The results shown in Table 10 revealed that the model demonstrated a
discriminant validity (based on the square root of AVE) greater than the other correlations in this
model. This suggests, therefore, that the measured items have more in common with the latent
construct they were associated with than any of the other latent constructs; and so this provides

strong support for discriminant validity.

Nomological validity

The nomological validity was tested by examining whether or not the correlations between the

constructs in the measurement model make any sense (Hair et al., 2010). The construct correlations
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(estimates) were used to assess the nomological validity of the model and results are given in
appendix E Table 27 and Table 28. The results indicated that all of the correlations were positive
and significant. Generally, the results support the nomological validity (Hair et al., 2010). The CFA
results show that the measures used in the measurement model had adequate reliability,

convergent, discriminant, and nomological validity.

5.7.2 Structural Model Evaluation And Hypothesis Testing

This section presents, discusses and tests the relationships between the latent constructs. The
latent constructs are categorised into two main types: exogenous and endogenous constructs. In
terms of path diagram, one or more arrows lead to endogenous constructs (dependent variables),
while no arrows lead to exogenous constructs (independent variables) (Hair et al., 2010). The
exogenous constructs are perceived enablers and perceived image, while the endogenous
constructs are perceived enjoyment, perceived value and behavioural intention. Goodness of fit
indices and other parameter estimates were performed to evaluate the hypothesised structural

model.

As the purpose of this study is to explore the factors and the significant relationships between them,
and as one of the contributions of this research is the MALT model, the paths have been changed
many times to make the analysis run properly. This was achieved by looking at the modification
indices in the Amos output and removing the path that seemed to be problematic. This process
probably provides a better fit to the data, and so the model was revised in order to make it fit the

data well. Table 11 shows final paths.

Table 11 Hypothesis Paths

Hypotheses |Path

H1la. PV => BI
H1lb. PV = PEJ
H2. PEJ = BI
H3a. PEN = BI
H3b. PEN =>» PEJ
H3c. PEN = PV
H4. PIM = PV

150



Chapter 5

5.7.2.1 Model Fit and Hypothesis Evaluation

Model fit was carried out first, followed by checking of the p-value which indicates the significance

level. If the p-value is significant but the model fit is not good, it becomes meaningless.

Table 12 Structural model fit measure assessment

Absolute fit measures Incremental fit| Parsimony fit
measures measure
Va Df GFI RMSEA NFI CFI AGFI
Criteria >0.90 |<0.05 2090 |2090 (20.90
obtained |2.182 2 0.997 0.017 0.997 1.000 0.978

Table 12 shows the fit indices and indicates that the hypothesised structural model provides a good
fit to the data. The likelihood ratio chi-square (x2 = 2.182; df = 2; p = .336) was not significant
(p >.05), which showed that model adequately fits the observed data; moreover, the absolute fit
measures i.e. GFl and RMSEA were 0.997 and 0.017 respectively, also indicating good fit. The
incremental fit measures i.e. NFl and CFl were 0.997 and 1.000 respectively, which were above the
minimum requirement for adequate fit, and the parsimony fit measure (AGFI) was 0.978, which

also was above the cut-off point.

Another important part of the structural model assessment is coefficient estimate. This estimate
was used to produce the estimated population covariance matrix for the structural model. The
model was defined by 20 measurement items that identified the five latent constructs. The
covariance matrix among the constructs was applied to test the model. When the critical ratio (CR
or t- value) is higher than 1.96 for an estimate (regression weight), then the parameter coefficient
value is statistically significant at the .05 level (Hair et al., 2010). Critical ratio or t-value was
obtained and seven causal paths were examined in this research study. All the paths were shown
to be significant. For six causal paths estimates, the t-values were above the 1.96 critical values at
the significant level p >.001. The last causal path estimate t-value was above the 1.96 critical values
at the significant level p >.05. The overall structural model is illustrated in Figure 15, and parameter
estimates are described in Table 13. It is to be noted that for the sake of clarity, neither the
measurement items (indicators) nor error terms associated with latent constructs are shown in the

figure below.
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Figure 15 The structural model

Table 13 Regression estimates of latent constructs

Estimate| S.E. C.R. P
value <---  |enablers 1.132| .099 11.488| ***
value <--- image 256 .029 8.857 Fhx
enjoyment <--- |enablers .765| .081 9.429 Fhx
enjoyment <--- |value 329 .039 8.514|  ***
intention <--- |value 104| .046 2.281| .023
intention <--- enjoyment 540 .061 8.805 Fxk
intention <---  |enablers 673 .098 6.851 ol
Note: Estimate = regression weight; S.E.= standard error; C.R.= critical ratio; P= significance
value.

In testing the structural model hypothesis, the p-value was used to evaluate the statistical
significance of the relationship between the latent variables to at least 0.05. The standardised path
coefficient (B) indicates the effect of the variable on other variables in the model. The CR can be
referred to as the standard normal distribution, therefore, CR values of 21.96 and < -1.96 indicate
two-sided significance (Hair et al., 2010). Table 14 shows the results of the analysis for all of the

MALT model hypotheses.
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The results presented in Table 14 revealed that the seven hypothesised paths between
independent and dependent variables were significant. For example, the hypothesised path
between perceived value and behavioural intention with CR value of 2.281 (>1.96) was statistically
significant (p = < 0.05). Moreover, paths between perceived enablers and perceived value;
perceived image and perceived value; perceived enablers and perceived enjoyment; perceived
value and perceived enjoyment; perceived enjoyment and behavioural intention; perceived

enablers and behavioural intention were statistically significant at p =<.001.

Table 14 Hypothesis testing results

Construct |Code |Hypotheses |Path Beta |CR P Hypothesised
(B) Relationship
(positive)

Perceived |PV Hla. PV = BI 0.105 |2.281 |0.023 |Yes
Value H1b. PV PEJ (0392 [8.514 [*** |Yes
Perceived |PEJ |H2. PEJ=>» Bl |0.457 [8.805 |*** |Yes
enjoyment
Perceived |PEN |H3a. PEN =» Bl |0.323 [6.851 |*** |Yes
enablers H3b. PEN > PEJ |0.434 [9.429 |*** |Yes

H3c. PEN = PV |0.539 |11.48 |*** Yes
Perceived |PIM |H4. PIM =>» PV |0.415 |8.857 |*** Yes
image
Note: Bl = Behavioural intention (dependent variable in the model). Beta= Standardised
regression weight; CR= critical ratio (t-value); P= significance value.

Thus, in testing the hypotheses, the results indicated that all seven hypotheses were positive and
statistically significant. The results suggested that standardised regression estimates for these
hypotheses indicated statistical significance. The more significant a correlation is, the more
confident the researcher can be that there truly is a relationship between the variables (Kline,

1994). Hence, these hypotheses were supported.

Hla. PV has a significant positive influence on the Bl to use a tablet for learning.

As shown in Table 14, the standardised regression weight and critical ratio of PV to Bl are 0.105 and
2.281 respectively, suggesting that this path is statistically significant at p=<.05. The results

demonstrate support for hypothesis Hla and indicate that perceived value has a significant
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influence on behavioural intention to use a tablet for learning, implying that if there was an increase
in PV then it would positively influence the user’s intention towards acceptance of tablet use in
learning. To summarise, these results further suggest that PV is a determinant of behavioural

intention to use a tablet for learning.

H1b. PV has a significant positive influence on PEJ of using a tablet for learning.

As shown in Table 14, the standardised regression weight and critical ratio of PV to PEJ are 0.392
and 8.514 respectively, suggesting that this path is statistically significant at p=<.001. The results
demonstrate support for hypothesis H1b, indicating that perceived value has a significant influence
on perceived enjoyment of using a tablet for learning, implying that if PV increases, the user is likely
to perceive that using a tablet for learning is enjoyable. To summarise, these results further suggest

that PV is a determinant of perceived enjoyment in using a tablet for learning.

H2. PEJ has a significant positive influence on the Bl to use a tablet for learning.

As shown in Table 14, the standardised regression weight and critical ratio of PEJ to Bl are 0.457
and 8.805 respectively. The results suggest that this path is statistically significant at p=<.001. Thus,
the results demonstrate support for hypothesis H2, indicating that perceived enjoyment has a
significant influence on behavioural intention to use a tablet for learning. This implies that an
increase in PEJ would positively influence the user’s intention to accept using a tablet for learning.
To summarise, these results further suggest that PEJ is a strong determinant of behavioural

intention to use a tablet for learning.

H3a. PEN has a significant positive influence on the Bl to use a tablet for learning.

As shown in Table 14, the standardised regression weight and critical ratio of PEN to Bl are 0.323
and 6.851 respectively. The results suggest that this path is statistically significant at p=<.001. Thus
the results demonstrate support for hypothesis H3a, indicating that perceived enablers has a
significant influence on behavioural intention to use a tablet for learning. This implies that an
increase in PEN would positively influence the user’s intention to accept using a tablet for learning.
To summarise, these results further suggest that PEN is a strong determinant of behavioural

intention to use a tablet for learning.

H3b. PEN has a significant positive influence on PEJ of using a tablet for learning.

As shown in Table 14, the standardised regression weight and critical ratio of PEN to PEJ are 0.434
and 9.429 respectively. The results suggest that this path is statistically significant at p=<.001. Thus

the results demonstrate support for hypothesis H3b, indicating that perceived enablers has a
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significant influence on perceived enjoyment of using a tablet for learning. This implies that if PEN
increases, then the user is likely to perceive that using a tablet for learning is enjoyable. To
summarise, these results further suggest that PEN is a strong determinant of PEJ in using a tablet

for learning.

H3c. PEN has a significant positive influence on PV of using a tablet for learning.

As shown in Table 14, the standardised regression weight and critical ratio of PEN to PV are 0.539
and 11.488 respectively. The results suggest that this path is statistically significant at p=< .001.
Thus the results demonstrate support for hypothesis H3c, indicating that perceived enablers has a
significant influence on PV in using a tablet for learning. This implies that if PEN increases then the
user is likely to perceive that using a tablet for learning is valuable. To summarise, these results

suggest that PEN is a strong determinant of perceived value in using a tablet for learning.

H4. PIM has a significant positive influence on the PV to use tablet for learning.

As shown in Table 14, the standardised regression weight and critical ratio of PIM to PV are 0.415
and 8.857 respectively. The results suggest that this path is statistically significant at p=<.001. Thus
the results demonstrate support for hypothesis H4, indicating that perceived image has a significant
influence on PV of using a tablet for learning. This implies that if PIM increases then the user is likely
to perceive that using a tablet for learning is valuable. To summarise, these results further suggest

that PIM is a strong determinant of perceived value in using a tablet for learning.

5.7.2.1.1 Mediation and Moderator Hypotheses

Mediation Factors

The mediation effect refers to “the effect of a third construct intervening between the two related

constructs” (Hair et al., 2010:690).

Table 15 Mediation hypotheses results

Hypotheses Estimate P

H5a. 413 .001

H5b. .178 .001

Hé6a. 118 .037

Héb. .027 .033
Note: Estimate = regression weight; P = significance level.
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Mediation hypothesis tests

H5a. PEJ mediates the positive influence of PEN and Bl to use a tablet for learning.

As shown in Table 15, the regression weight and p-value of PEJ as a mediation factor of PEN and BI
are 0.413 and .001 respectively. In addition, the model fit is good and the p-value is significant at
p=<.01. The results reveal support for hypothesis H5a and indicate that PEJ is a mediation factor of
PEN and BI to use a tablet for learning. To summarise, these results further suggest that PEJ is a

mediation determinant of perceived enablers and behavioural intention to use a tablet for learning.
H5b. PEJ mediates the positive influence of PV and Bl to use a tablet for learning.

As shown in Table 15, the regression weight and p-value of PEJ as a mediation factor of PV and BI
are 0.178 and .001 respectively. Moreover, the model fit is good and the p-value is significant at
p=<.01. The results revealed support for hypothesis H5b and indicate that PEJ is a mediation factor
of PV and BI to use a tablet for learning. To summarise, these results further suggest that PEJ is a

mediation determinant of perceived value and behavioural intention to use a tablet for learning.
H6a. PV mediates the positive influence of PEN and Bl to use tablet for learning.

As shown in Table 15, the regression weight and p-value of PV as a mediation factor of PEN and BI
are 0.118 and .037 respectively. In addition, the model fit is good and the p-value is significant at
p=<.05. The results reveal support for hypothesis H6a, indicating that PV is a mediation factor of
PEN and BI to use a tablet for learning. To summarise, these results further suggest that PV is a

mediation determinant of perceived enablers and behavioural intention to use a tablet for learning.
H6b. PV mediates the positive influence of PIM and Bl to use a tablet for learning.

As shown in Table 15, the regression weight and p-value of PV as a mediation factor of PIM and B
are 0.027 and .033 respectively. Moreover, the model fit is good and the p-value is significant at
p=<.05. The results reveal support for hypothesis H6b, indicating that PV is a mediation factor of
PIM and BI to use a tablet for learning. To summarise, these results further suggest that PV is a

mediation determinant of perceived image and behavioural intention to use a tablet for learning.

Moderator Factors

Moderating effect refers to “the effect of a third construct changing the relationship between two

related constructs” (Hair et al., 2010:690).

Moderation Hypothesis tests

Based on the literature and the interview results, this study identifies eight moderating variables

(details in Chapter 4:). These are access, university support, teacher support, tablet characteristics,
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knowledge, skill, discipline and experience. Out of these eight factors, only access and teacher

support are considered as moderators in this model, based on SEM analysis.

Interaction moderation hypothesis tests

Interaction effect means “the difference between groups on one treatment variable varies

depending on the level on the second treatment variable” (Hair et al., 2010:441).

Table 16 Interaction moderation hypothesis tests

Hypotheses Estimate CR P

H7a. .081 2.943 .003

H7b. .077 2.326 .020

H8. -.087 -3.322 *Ax

Note: Estimate= regression weight; CR=critical ratio; P= significance level.

H7a. Access moderates the positive relationship between PEJ and Bl to use a tablet for learning.

As shown in Table 16, the regression weight, critical ratio and p-value of the interaction between
perceived enjoyment and access to Bl are 0.081, 2.943 and .003 respectively. Furthermore, because
the model fit is good and the p-value is significant at p=<.01. This supports hypothesis H7a,
indicating that access is a moderating factor of PEJ and Bl to use a tablet for learning. The results

indicate that access strengthens the positive relationship between PEJ and BI.
H7b. Access moderates the positive relationship between PEN and PV of using a tablet for learning.

As shown in Table 16, the regression weight, critical ratio and p-value for the interaction between
perceived enablers and access to PV are 0.077, 2.326 and .020 respectively. Furthermore, because
the model fit is good and the p-value is significant at p=<.05. This supports hypothesis H7b,
indicating that access is a moderating factor of PEN and PV in using a tablet for learning. The results

show that access strengthens the relationship between PEN and PV.

H8. Teacher support moderates the positive relationship between PV and Bl to use a tablet for

learning.

As shown in Table 16, the regression weight, critical ratio and p-value of the interaction between
perceived value and teacher support to Bl are -0.087, -3.322 and .000 respectively. Furthermore,
because the model fit is good and the p-value is significant at p=<.001. This supports hypothesis H8,
indicating that teacher support is a moderating factor of PV and Bl to use a tablet for learning. The

results indicate that teacher support dampens the relationship between PV and BI.
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Multi-group hypotheses

Multiple group analysis refers to “a form of SEM analysis where two or more samples of
respondents are compared using similar models” (Hair et al., 2010:691). Discipline and experience
were treated as groups in this model, for the purpose of discovering whether the model is different

between the groups.

H9. There is a difference between the discipline groups in the MALT model.

Students of the universities study in one of two disciplines, that of natural science and social
science. When students first register at university as undergraduates, they choose either to study
social science or natural science in the foundation year, depending on which specific discipline they

will be in for the remaining three years.

Table 17 shows that the chi square for model comparison between the two groups of discipline is
12.770; the degree of freedom is 7 and the p-value is 0.078. The results in the table reveal that
there is no difference between the two groups at the model level. This hypothesis is not significant
(p=>0.05) and hence it is rejected. It indicates there is no statistical difference in the model between

the two groups of discipline.
H10. There is a difference between the experience groups in the MALT model.

Experience has two options in the questionnaire; either more than three years, or less than three
years. Table 17 shows that the chi square for the model comparison between the two groups of
experience is 5.404; the degree of freedom is 7 and the p-value is 0.611. The results in the table
show that there is no difference between the two groups at the model level. This hypothesis is not
significant (p=>0.05) and hence it is rejected. It indicates that there is no statistical difference in the

model between the two groups of experience.

Table 17 Multi-group hypotheses

Hypotheses Va df P
HO9. 12.770 7 .078
H10. 5.404 7 .611

Note: x2 chi square; df= degree of freedom; P= significance value.
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5.7.2.2 Final Check of Model Fit

Table 18 The final check of model fit

Absolute fit measures Incremental fit| Parsimony fit
measures measure
Va Df GFI RMSEA NFI CFI AGFI
Criteria >0.90 |<0.05 2090 |2090 (20.90
obtained |8.570 11 0.994 0.000 0.990 1.000 0.972

Table 18 shows the fit indices and indicates that the hypothesised structural model provides a good
fit with the data. The likelihood ratio chi-square (x2= 8.570; df =11; p=.662) was not significant
(p=>.05), showing that the model adequately fits the observed data; moreover, the absolute fit
measures i.e. GFl and RMSEA were 0.994 and 0.000 respectively, also indicating good fit. The
incremental fit measures i.e. NFl and CFl were 0.972 and 1.000 respectively, which were above the
minimum requirement showing adequate fit and the parsimony fit measure AGFl was 0.972, which

also was above the cut-off point. Thus, the model adequately fits with the data.

5.8 MALT Model: Third Version

On the basis of all the analyses which were carried out, the third version of the MALT model was
developed, as shown in Figure 16. MALT stands for motivation and acceptance of learning with
tablets. It is based on the original technology acceptance model (TAM) and self-determination
theory (SDT). The dependent variable in the MALT model is behavioural intention. Moreover, there
are two mediation variables of perceived enjoyment (which stands for intrinsic motivation) and
perceived value (which stands for extrinsic motivation). There are two other independent variables
of perceived enablers and perceived image. The moderator variables in this model are access and
teacher support. In this model, perceived image has indirect influence on behavioural intention.
Perceived enablers, enjoyment and value have significant direct influence on behavioural intention.
In Figure 16 the dashed lines show the moderation effect on the model and the original lines show
the relationships between the latent factors in the model. The standardized regression weight and
the significance levels are listed. The variables’ codes and definitions are in Table 19. The

refinement questionnaire (instrument) which belongs to this model is attached in Appendix D.4.
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Perceived Enablers

Perceived Image

Access

Perceived Value

Teacher Support

Figure 16 Third Version of the MALT model
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Table 19 Definitions of the third version of the MALT model Variables

Variable name |Code Definition

Behavioural BI The learner’s behavioural intention to use a tablet

intention for learning.

Perceived PEJ The degree to which learners perceive that they

enjoyment have fun when using a tablet for learning.

(intrinsic)

Perceived PIM The degree to which learners perceive that the use

image of atablet for learning is a means of enhancing their
status among their social groups.

Perceived PEN The degree to which learners perceive that tablet

enablers facilities (ease of use and mobility) and self-facilities
(personal self efficacy) enable them to use tablets
for learning.

Perceived PV The degree to which learners perceive that using a

value tablet for learning is valuable.

(extrinsic)

Access ACC The quality of Internet access when using a tablet
for learning.

Teacher TS The teacher supports and encourages learners to

support use tablets for learning.
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5.9 Qualitative Open-ended Questionnaire Result

There are two types of questionnaire participants, those who do and those who do not use a tablet
for learning. The results of the open-ended questionnaire will identify the factors which deter
students from using tablets for learning and the preferred ways of using tablets for learning. The
analysis was done deductively to ascertain the reasons and preferred ways of using tablets for

learning, but also inductively to derive the subthemes.

In presenting the findings below, alphabetical and numeral codes are used instead of participants.
Each participant in the study was given a code. The first letter (S) refers to the student. The second
letter (Q) represents the method used in collecting the data. The third number represents the
participant’s ID when answering the questionnaire (1 to 364). Thus Interviewee SQ.40 refers to
student number 40, who responded to the questionnaire. Note: the descriptions, ‘a few’, ‘some’,
‘many’ and ‘most’ are used in a reqgular manner to give the number of respondents. Each indicates
a specific range of participants. The descriptions and evidence from the research findings on the two

themes are given below.

5.9.1 Reasons Deterring Students From Using A Tablet For Learning

Out of 490 participants, 40 (11%) answered negatively to the third question, which was “Do you
use any kind of mobile technology device for learning?”. They were then moved on to the three

qualitative questions which were,

e “Why do you not use a mobile device for learning? (difficult, boring, expensive, etc.),
e Do you have a positive attitude to using a tablet for learning? If yes, why? If not, why
not?”

e “Doyouintend to use a tablet for learning? If yes, how? If not, why not?”.

Note: the descriptions, a few indicates less than 10 participants; some, 11 to 19 participants; many,
20 to 29 participants; most, 30 or more participants; and all means 40 (i.e. the total number of
participants). Thematic analysis was conducted to find the reasons why students are deterred from
using tablet devices, and this resulted in six themes. These are sight worries, limited resources,

boredom and distraction, mobile device characteristics, discipline, and personal preference.

The first theme is sight worries. Students are concerned about their eye health when using mobile
devices in learning. They mentioned that mobile devices “damage my eyes” (SQ.1), “have a bad
effect on eyes” (5Q.37), “make me lose my sight” (5Q.40), “if | use it in learning, it will damage my

eyes” (5SQ.16), “from my point of view, it has the disadvantage of eye damage” (SQ.29), “if you use
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it for hours, it will hurt your eyes” (SQ.33).

The second theme is limited resources. This includes university and teacher support, necessary skill
and smart applications. For example, SQ.28 stated that “the university prohibits tablet use inside
the classrooms”. Another wrote, “university does not allow us to use tablets but | hope they will in
the future” (5SQ.3). SQ.4 mentioned that “my teacher does not ask us to use mobile devices in our
learning”. A few mentioned that they could not find the resources available on the tablet which
they needed to use for learning, for example, “I can’t find the resources and books on my tablet”
(5Q.30) and “I can’t find useful apps on the tablet which let me use it instead of a laptop” (5Q.31).

Moreover, SQ.26 stated, “I do not have enough skill to use mobile devices in learning”.

The third theme is boredom and distraction. Most of the respondents believe that mobile devices
can distract them from learning and some feel that mobile devices are boring when using them for
learning. This was expressed in the following ways: “to conclude, using a tablet is boring” (SQ.1), “it
makes me completely bored” (5Q.7), “it’s boring” (5Q.9,13,21,36), “I don’t like using mobile devices
because they make learning boring” (SQ.7). According to students’ perspectives, mobile devices can
also cause distraction. For example, “tablets have apps that can distract you” (5Q.2), “it distracts
my mind” (5Q.15), “it can distract me as it connects to social networks and YouTube” (5Q.22),
“although it is useful, it may distract me from learning” (5Q.18). One students viewed tablets as
boring and distracting at the same time and stated that mobile devices are “boring and do not help

me to concentrate” (SQ.38).

The fourth theme is mobile device characteristics, including cost, use, battery life and speed. For
instance, a few believe mobile devices are difficult to use, such as, “its use is a little bit difficult”
(5Q.1) and “it is difficult” (SQ.5). Some mentioned mobile device speed, battery life, drawbacks and
technical problems. For instance, “it is slow” (5Q.3),“it has a short battery life” (5Q.24), “it has a lot

of drawbacks, such as battery life” (SQ.15), and “it may have some technical problems” (5Q.23).

The fifth theme is discipline. Some students stated that their discipline does not require them to
use any kind of mobile devices in learning. For example, “my subjects do not need me to use mobile
devices in learning” (5Q.8), “l am still in foundation year and don’t need to use mobile devices, as |
don’t have any projects to do” (SQ.17), “we don’t need to use mobile devices in our faculty” (5Q.19),
“my discipline doesn’t require me to use mobile devices” (5Q.34). All of these students were found

to be studying social sciences.

The sixth theme is personal preference. Deciding whether to use mobile devices for learning or not
can simply be a matter of preferences. For example, “l don’t have to use a tablet” (5SQ.12), “l don’t

need a tablet, the smartphone is enough for me” (5Q.14), “ | prefer to use a laptop rather than a
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tablet” (SQ.18), “I prefer to write by pen while | learn” (SQ.26), “l don’t think | need mobile devices
as traditional books are enough” (5Q.27), “I prefer to read using printed books” (SQ.7), “l can’t focus
on learning unless | write using pen and paper” (5Q.32), “I prefer using paper as it’s easier for me”
(SQ.1), “I can’t get used to a tablet” (SQ.11), “I prefer to be independent from technological devices
in learning” (5Q.23), “I prefer to not use technological devices in learning as | can’t trust what is in

there as | believe it’s distorted” (5Q.31), “I don’t like using mobile devices in learning” (SQ.38).

5.9.2 The Preferred Ways Of Using Tablets For Learning

Out of 490 participants, 364 answered all of the items on the questionnaire. All had the option to
answer the two open-ended questions. One of these questions asked about how they use the tablet

or intend to use it.

Note: a few indicates less than 49 participants; some, 50 to 99 participants; many, 100 to 199
participants; most, 200 or more participants; and all means 364 (i.e. the total number of
participants). The preferred ways are categorised into five sub-themes: students prefer to use
tablets in learning to accomplish their academic tasks, for communication and online discussion, in
a way that support their learning styles, as an aid learning tool and for searching and learning online

through online platforms.

First, students prefer to use tablets for learning to accomplish their academic tasks. Most of the
participants stated that they use tablets or intend to use them “to do assignments and short
quizzes” (SQ.62, 123, 325), or to “study with it before exam time” (5Q.112,118). Moreover, most of
them indicated that they intend to use tablets to download materials and slides of the lectures in
order to study from these instead of printing them as hardcopies: “I download slides and write
notes on them” (SQ. 42), “l download all the materials and curriculum on my tablet” (5Q.121, 307),
“I download slides instead of printing them and wasting money and paper” (SQ. 230), and this
enables them to study anywhere at any time they want to: “l intend to use a tablet to study from it
anywhere anytime | want to” (5Q.110, 169). A few mentioned that they use a tablet for reading
materials or books. For example, “I use it for reading” (SQ.128) “reading books and articles”
(5Q.168), “I download electronic books” (5Q.70, 115, 179) and “instead of buying traditional books
that cost more” (SQ.166).

Second, participants stated that they intend to use tablets for learning for communication and
online discussion purposes. Most highlighted that they intend to use tablets for learning
discussions with their teachers or friends, or to share useful information with friends. For instance,
“to communicate with teachers” (5SQ.58),“share knowledge with others” (SQ.70), “share any useful

information with my friends” (5Q.118), “discuss points | do not understand” (5Q.120), “discuss with
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my friends about the course” (SQ. 251). They can also submit their assignments via Blackboard or

send emails to their teachers; “send my assighment to my teacher via emails” (5Q.143, 146).

Third, it was noted that participants use tablets in ways that support their learning styles. Some
said they use tablets for learning by watching useful videos related to their course: “if | don’t
understand the lectures | can use YouTube on my tablet to watch more videos on the same topic”
(5Q.130), “downloading images” (SQ.220), and “watching videos and viewing images are helpful for
memorisation” (SQ. 312). Some stated that using a tablet for learning enables them to watch and
listen to media materials as they love to study this way. For example, SQ.75 wrote that “l would use
a tablet to study using media to understand more easily” and SQ.109 wrote, “I watch a lot of

learning videos related to my course”.

Fourth, participants identified that they would use tablets as a learning aid tool. Many stated that
they use it for taking notes or recording lectures. It is noted that the students actually intend to use
tablets inside the classrooms in many ways such as “writing notes and recording lectures” (5Q.44),
“taking notes” (SQ.172), “use the calculator to answer the mathematical questions” (5Q.46) and
“record my notes and save references to easily use it later” (SQ.68). Most of them use it or would
use it “to access Blackboard” (SQ.215). Some of them mentioned they use it or intend to use it for
translations either inside or outside the classroom such as “use it in translation” (SQ.50, 156) and
“translate immediately if | don’t know a word that my teacher uses inside the classroom” (SQ.69).
A few intend to use tablets only for organising their courses timetable or to knowing their lecture
times. For instance, “I use it to organise my course timetable and to know my schedule” (SQ.184),
“I use it to save all my important materials” (SQ.129) and “to check my timetable” (SQ. 270). Some
would use it for useful mobile applications inside or outside the classrooms: “I use helpful mobile
applications so that | can understand more” (SQ.82). A few mentioned that they intend to use it for

graphic designing. For example, SQ.128 and 201 stated that they “would use it for graphic design”.

Fifth, participants classified that they would use tablets for searching and learning online through
online platforms. Most of them said they use a tablet to search for useful information related to
their study field. For example, “I intend to use it when searching for any useful new information”
(5Q.155) and to “search Google for anything | want to know about” (SQ.197). Many mentioned they
would use it to attend courses through massive open online course (MOOC) websites or as distance
courses: “l use it to search about information related to my study field” (SQ.65, 67), “look for
electronic books and useful resources” (SQ.84), “attend virtual classes” (5Q.78, 208), “I study
different courses in distance learning, so | use it for this purpose” (5Q.52), “I study courses available
on educational websites or on international universities websites” (SQ.135), “for access to websites

that explain modules/curriculum” (SQ.170) and to “make use of the academic websites” (SQ.190).
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The statistical result of those students’ attitude and intention towards using tablet for learning are

given in Appendix F.

5.10 Summary

This chapter presents the results of the questionnaire in the form of exploratory factor analysis,
confirmatory factor analysis and structural equation modelling to indicate verification of the model.
The third version of the MALT model has been explained, and the results of the open-ended

questionnaire have been presented.

In the factor analysis and structural equation modelling (SEM) of the questionnaire results, the
model was altered to include five factors with only two moderators. The dependent variable in the
MALT model is behavioural intention. Two mediation variables are included, which are perceived
enjoyment (standing for intrinsic motivation) and perceived value (standing for extrinsic
motivation). There are two additional independent variables, which are perceived enablers and

perceived image. The moderating variables in this model are access and teacher support.

From the SEM analysis of the students’ questionnaires, it is clear that perceived image and
perceived enablers significantly influence perceived value; perceived enablers and perceived value
significantly influence perceived enjoyment; and perceived enablers, perceived value and perceived
enjoyment significantly influence behavioural intention. The statistical results demonstrate that the

MALT model provides a good fit to the data.

Based on the results of the student questionnaires, the barriers are as follows: sight worries, limited
resources and support, boredom and distraction, mobile device characteristics, discipline, and
personal preference and knowledge. Based on the results of student questionnaires, we can see
that students use their tablets for learning both inside and outside the classrooms. They use their
tablets mainly to accomplish academic tasks, to communicate with each other and take part in
online discussions, and to search for information online. Students prefer to use the tablet as a

learning tool in ways that support their own individual learning styles.

The next chapter presents reflections on the model based on the results of the interviews with the

TAM experts.
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Chapter 6: Phase Three: Reflections on the Model

This chapter presents experts’ reflections on the MALT model. The method, sample and procedures

used in this phase are described, after which the interviews are analysed and explained.

6.1 The Method, Sample and Procedure

The method used in this phase was the semi-structured interview. The interview schedule (in
English) is in Appendix C.3. | first translated the interview schedule and then it was verified by an
English teacher who speaks Arabic as a first language. The Arabic version is in appendix C.4. The
sample for this phase consisted of three experts in the technology acceptance field who have used
this theory in Kingdom of Saudi Arabia KSA-based research. They specialise in computer science and
were chosen via purposive sampling. The third version of MALT was sent to the three researchers
the night before the interview, along with the definitions of the constructs. Before the interview,

they were asked if they needed more explanation of the model.

6.2 Interview Analysis

Thematic deductive and inductive analyses were used in this phase. Thematic deductive analysis
uses themes that are known before the analysis takes place. Those themes are based on the
theoretical model and the research questions. Thematic inductive analysis means that the themes
emerged from the results. More details on this are included in Chapter 4. Four of the themes are
deductive, which means that the researcher is looking for them in the results (constructs
association, moderation effect, model integration, and overall model evaluation), and one of the

themes is inductive, as it emerged from the interview results (suggested changes).
6.3 Interview Results

This section is an analytical narrative illustrating this data from the third phase, i.e. the expert
reflections on the MALT model. The process of data analysis attempts to answer the research
question, and to meet the investigation aim of bringing a better understanding of female
undergraduate students’ attitude and use of the tablet as a mobile learning tool. Three interviews
were conducted in this phase (N=3) and their analysis discusses four themes, as the mind map

shows in Figure 17.

The data yielded five themes as shown below: constructs association, moderation effect, suggested

changes, model integration, and overall model evaluation.
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( Constructs associationD Moderation effect

Changes suggestion | (Experls' Reﬂection) Model integration

Overall model evaluation

Figure 17 Themes of experts' interviews

In presenting the findings below, alphabetical and numeral codes are used instead of interviewees’
names to preserve anonymity. Each participant in the study has a code. Following the same
convention as the previous naming of respondents, the first letter (E) refers to the expert and the
second letter (l) represents the method used in collecting the data which is the interview. The
number represents the participant’s individually assigned number (1 to 3). Thus, Interviewee EI.3
refers to expert number 3, who was interviewed. Note: the construct codes are as follows: perceived
enablers (PEN), perceived enjoyment (PEJ), perceived image (PIM), perceived value (PV), behavioural
intention (Bl), access (ACC), and teacher support (TS). The MALT model: version 3 is detailed in
Chapter 5. The descriptions and evidence from the research findings on the five themes are given

below.

6.3.1 First Theme: Construct Association

Construct association refers to the relationships between the latent factors in the MALT model.
Regarding the relationship between PEN and PEJ, all agreed that this association is linked, for
instance, El.1 said “it is logical, since if it is easy to use and if using tablet for learning is efficient,
the students will enjoy using it, especially for ease of use. Our students love using easy things —
they use things because they are easy more than because they are valuable, this is even true of
academic staff in KSA universities”. El.2 added that “from my perspective, | expect it is really that
students enjoy the use of tablets for learning if they perceive the enablers, and the enablers are so
important because if they are there, students will enjoy more and achieve more by using tablets for

learning”.

Regarding the relationship between PEN and PV, two experts commented that there is a
relationship between the two, for example, El.2 stated, “I can explain the relationship like this: if
the enablers are there, students can achieve more, and write the assignments faster”. However,
one of the experts did not agree that all items in the PEN link with the PV. El.1 said “the ease of use

and efficacy will influence students’ achievement but not mobility, mobility is not relevant”.

168



Chapter 6

For the relationship between PEN and BI, all agreed there is a relationship between the two; for
example, EI.2 said “the students’ intention to use tablets for learning depends on the perceived
enablers, and especially ease of use, which really influences the intention to use”. El.3 commented
on all the relationships in which PEN influences other factors by saying, “the three relationships

between PEN and PV, PEJ and Bl make sense and are logical”.

For the relationship between the PIM and PV, all agreed that there is a relationship between the
two and were happy that image is in the model. El.1 said, for example, “there could be a relation”;
El.2 said, “definitely, there is a relation between the two as | see one of the values of using a tablet
is that it gives them a good [self] image”. EI.3 said, “if students have a high sense of image
enhancement, it will increase the value of using a tablet and so this also makes sense”. She
commented on the PIM factor as being, “very influential and significant in Saudi Arabia culture...If
you look at the cultural framework, you can see that SA is a collectivist society in which perceived
image is really important and significant, and it influences users to use any technology”. However,
she expected a direct relationship between the PIM and Bl and said, “so the effect of PIM is
mediated by PV on BI. Because it is a kind of value. May be this is the explanation, that image is a

kind of value or a goal, which makes sense. There is no one way of modelling something”.

Regarding the relationship between the PV and PEJ, all agreed that there is a relationship between
the two. For example, El.1 said “correct, because if the students perceive the value and
achievement of using a tablet, they will enjoy using it...| think it depends on achievement, if there
is achievement, they will enjoy using a tablet for sure”. El.2 said, “people have emotions, so it is
necessary to feel enjoyment, and when students realise the value of tablet use for learning, they
will definitely enjoy it”. EI.3 said “the more students think they can achieve using a tablet, this will
influence their enjoyment, it makes sense...Value is extrinsic and enjoyment is intrinsic, | think they
influence each other... Because of course if they feel they achieve something with it, they will be

happy and enjoy using it...It is a valid relationship from my point of view”.

For the relationship between the PV and BI, El.1 commented, “for sure there is a direct relationship
and this is correct”. EI.2 assumed “if students perceive that they gain more academic achievement

and higher grades when using a tablet, this will influence their intention to use”.

In terms of the relationship between the PEJ and BI, all highlighted the importance of the
relationship between the two, for example, El.1 said “yes, there is a direct relationship between
them”. EI.2 said “of course there is a relationship between the two, as if students perceive the
enjoyment of using a tablet for learning, they will definitely intend to use one — what do we like
more than enjoyment?”. Moreover, EI.3 commented on the factors that influence Bl by stating “Bl

is influenced by PEJ, PEN and PV, so it is perfectly valid for me”.
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6.3.2 Second Theme: Moderation Effect

The theme of moderating effect refers to the effect of the moderators on the relationships between
the latent factors in the MALT model. All experts noted that access is a moderator in the MALT
model, for instance, El.1 said “for sure, it has moderating effect on all the relationships in the
model”. However, she commented on how access moderates the relationship of PEN and PV,
saying, “there is moderation between them but | do not expect it will be significant”, whereas EI.2
said “the moderator here is logical and | feel that access is a prerequisite”. In terms of access
moderating the relationship between PEJ and BI, El.1 said “yes, there is a moderating effect”, EI.2

IM

said “access strongly moderates the relationship between PEJ and BI”, and El.3 agreed also that

“access is a moderator and strengthens the relationships in the MALT”.

It is assumed that teacher support moderates the relationship between PV and Bl by dampening it.
However, El.1 said, “I do not expect that teacher support dampens the relationship between them. |
expect the opposite, that it strengthens the relationship”. She continued by saying, “you know that in
our universities if a teacher asks you to do something, you have to do it, even if you do not want to.
So even if students do not perceive tablets as a valuable learning tool, if the teacher asks them to use
it, they have to”. Moreover, EI.2 assumed and explained the moderation effect by saying “I think it
strengthens the relationship between the two, but it could be like this in the way they reach a stage
where they are considered as self-learning and also that students are in a generation which is different
from their teachers, so they think they are better than them at using tablets for learning and don’t
need teacher support...the university must decide whether teachers are expert in using tablets or
not”. On the other hand, EI.3 had another explanation as to why TS dampens the relationship between
PV and BI. “It means that the more the teachers support students to use it, the less they want to...|
think this confirms the fact that using a tablet is better done on a voluntary basis. It is not a mandatory
use, as it is a personal device, if students like it, they use it, if they do not like it, they should not be
forced to use it. It is different to desktop computers in the lab, where they are forced to use them.,
and tablets are another option for getting the content from interaction. So TS does not really matter
if students intend to use a tablet when they have perceived the value of tablet use for learning...l think

it makes sense as it can be explained”.

6.3.3 Third Theme: Suggested Changes

All of the experts suggested changes to the MALT model to better suit the study context according
to their perspectives. For example, El.1 said “I expected all the independent factors to refer to the
BI”. She meant that PIM is the only one not related directly to Bl, and said “I expect that there is
supposed to be an association between PIM and BI, as PIM can directly influence B, especially for

Saudi students. They really care about their image, so | feel there is a relationship between them”.
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In addition, EI.3 suggested the same, “l would expect a direct relationship between PIM and BI”. On
the other hand, EI.2 suggested a “relationship between the PEN and PIM” and explained this as “if
the student perceives the enablers, she can guarantee her image” and also “to study access as an
independent factor”. EI.3 commented that “l would not suggest a change. The fact that | would
expect a link or a direct relationship between PIM and Bl is something | think it should be there, but
it is mediated by PV, | think it makes perfect sense, the way as it looks now...I do not think | would

|”

change anything in this model”. However, she suggested a change in construct name, “l would

rather change the term PEN to perceived usability, as in computer science, usability in human

|”

computer interaction means the same as enablers in your mode

6.3.4 Fourth Theme: Model Integration

The theme of model integration refers to the integrated motivation theory of self-determination
theory (SDT) and the original technology acceptance model (TAM) being the MALT model. When
asked about the integration, the TAM experts seemed to approve of this. For example, El.1
commented that “the MALT model considers the important factors from both fields of technology
acceptance and motivation, and sees that image is so important in Saudi Arabian context...and it is
true that PV is operationalised by extrinsic motivation and PEJ is operationalised by intrinsic
motivation”. Moreover, El.2 said “I believe that adding motivation factors is a strong enhancement
to the TAM as the original TAM concentrates on the extrinsic. Adding motivation to the TAM means
that you study three groups of users, those who only care about intrinsic motivation, those who
only care about extrinsic and those who care about both of them...motivation is important as it
studies the human emotions and feelings”. Furthermore, El.3 said that “TAM is very flexible, it is a
base or skeleton for technology acceptance, it can include other things, and so when you add

motivation to it, it makes perfect sense”.

6.3.5 Fifth Theme: Overall Model Evaluation

The theme of overall model evaluation refers to the evaluation of the MALT model as a whole from
experts’ perspectives or points of view. All the experts agreed that the MALT model is a logical
model that suits the study context. For example, EI.3 said, “Bl is an important factor in your context
and any factor should influence it in either a direct or indirect way”. El.1 evaluated the model from
her point of view by stating that “the whole model looks absolutely sound in predicting the
students’ intention to use tablet for learning, though | do not expect that the attitude is not there,
it is an important factor, however, | love the fact that you have your own model at the end, this is

a contribution of your study, you changed the constructs’ names as Venkatesh did”.
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Moreover, EI.2 commented that “it expressed many points of views. All the factors are important...|
love the way you have collected more than one construct and that make sense...the model explains
students’ acceptance and motivation to use tablets for learning in KSA”. Additionally, EI.3 reflected
on the model by saying that “I think it really makes sense, the fact that it builds from the students
themselves, it really shows what matters and how things are related to each other, | like the
connection between the achievement and usefulness being called perceived value (as extrinsic
motivation)...what you did is really modelled on the students’ acceptance and motivation to use

tablets for learning in HE, | do not think there is something missing significantly...it looks fine”.
6.4 Summary

This chapter has discussed the MALT model based on experts’ evaluations and reflections. It
presents the experts’ interview responses, in which they express satisfaction with the model in
general, although a few alterations were suggested. This activity concludes the third phase of data
collection and analysis as well as the process of exploratory sequential methods. The next chapter
discusses the findings from all three data collection phases in order to answer the research

guestions.
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Chapter 7: Discussion

This chapter discusses the findings of all three phases, with respect to answering the research

questions.

7.1 Main Questions: What are the factors that influence female
undergraduate students’ motivation and acceptance of the use of
tablet computers for learning and how significant are the

interrelationships between them?

The main research question can be answered based on results of the two methods used: interview
and questionnaire with the higher education (HE) students, and interview with the technology
acceptance model (TAM) experts. The three phases were carried out in sequence, in order to
answer the main research questions. The data obtained from the two methods had different
implications for the model. Based on the thematic analysis of student interview results, eleven
factors (constructs) were identified in the motivation and acceptance of learning with tablet (MALT)
model (see section 4.4.2). The first is actual performance, which is the dependent variable, followed
by two other variables: attitude toward tablet use and intention to use a tablet. The model then
features eight further factors relating to perception; the first three are self-efficacy, enjoyment and
willingness (considered as intrinsic motivation), and the second five are usefulness, ease of use,
identity, mobility and achievement (considered as extrinsic motivation). As well, eight moderating
variables were identified: experience, skill, access, knowledge, discipline, university support,
teacher support and tablet characteristics. In carrying out factor analysis and structural equation
modelling (SEM) of the student questionnaire results, the model was changed to include five factors
with only two moderators (see section 5.8). The dependent variable in the MALT model is
behavioural intention. Then there are two mediation variables of perceived enjoyment (standing
for intrinsic motivation) and perceived value (standing for extrinsic motivation), followed by two
other independent variables of perceived enablers and perceived image. The moderating variables
in this model are access and teacher support. The last phase of expert reflection showed that all
five factors are important and match the study context. Details about factors (constructs) which are

used in the development of the MALT model can be found in appendix G Table 31.

Perceived enablers combine three constructs, namely ease of use, self-efficacy and mobility. My
study is in agreement with a study by Aziz (2015), who found that perceived mobility was one of

the key factors that influenced students’ intentions to continue using smart devices in their learning

173



Chapter 7

at Stockholm University, although mobility in this study is combined with other constructs and does
not stand alone as a main factor. Moreover, Martin et al. (2013) studied students’ motivation to
adopt m-learning and reported that mobility was the main motivator. This study is also consistent
with that of Cheung and Lee (2011), in that computer self-efficacy is an important indicator of
perceived ease of use, and is also in line with research by Compeau and Higgins (1995), showing
that self-efficacy plays an important role in determining technology usage. This study also agrees
with Venkatesh and Bala (2008), who found that self-efficacy was a factor in the model they
developed (TAM3). On the other hand, they examined the effects of self-efficacy only on perceived
ease of use (Venkatesh & Bala, 2008), and did not assess its role within the full nomological net of
TAM (Yi & Hwang, 2003). In the current study, self-efficacy has been combined with mobility and
ease of use being perceived enablers, and perceived enablers has been examined with all other
factors in the MALT model. Furthermore, several technology acceptance models have used the
factor of perceived ease of use and found that it is important in predicting and explaining
technology acceptance by users (Davis et al., 1989; Mathieson et al., 2001; Venkatesh & Bala, 2008;
Venkatesh & Davis, 2000; Venkatesh et al., 2003). This study used the factor ease of use, but in

combination with mobility and self-efficacy in perceived enablers.

Perceived value is a factor in the MALT model which combines achievement and usefulness. This is
in agreement with findings that students perceived m-learning to be effective both in informal
learning and for communication purposes (Al-fahad, 2009; El-hussein & Cronje, 2010; Al-Husain and
Hammo, 2015). It is also consistent with the findings of Hocann and Iscioglu (2014), that students

feel that using tablets has the effect of enriching their lessons.

Perceived enjoyment is an important factor in the MALT model, as in previous TAM models, the
motivational model (MM) and TAM3 (Davis et al., 1992; Venkatesh & Bala, 2008). Both Davis et al.
(1992), who developed the motivational model, Schaik (2011), and Bertrand and Bouchard (2008)
have treated perceived enjoyment as an indicator of intrinsic motivation, as for the current MALT
model. The enjoyment factor is used to represent intrinsic motivation when exploring how intrinsic

motivators affect an individual’s technology acceptance behaviour (Leng et al., 2011).

Perceived image is another factor in the MALT model which, according to the expert reflection in
the third phase, is an important factor in the study context. Venkatesh and Davis (2000) added two
more determinants to the original TAM when they developed TAM2: social influences and cognitive
instrumental processes. The social influences include subjective norms and image. This study used

image as a factor in the MALT model.
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Behavioural intention is a dependent factor in the MALT model. Studies have supported the notion
that behavioural intention has a positive influence on actual behaviour (AbdulRahman et al., 2011;
Davis etal.,1989; Fishbein & Ajzen, 1975; Khechine et al., 2014; Leng et al., 2011). In all technology

acceptance models and theories, behavioural intention is a factor.

Three of the factors which were present in the findings of the first phase disappeared in the second
phase after factor analysis and SEM. These were actual usage, attitude, and willingness. For actual
usage, the expert review of the model constructs (before finalising the main questionnaire)
suggested that actual tablet usage need not be considered in the model, as tablets are not yet a
part of the study context, and so the model should not take this factor into account. One question
is in fact included related to actual usage, but as this did not fit during confirmatory factor analysis
and SEM analysis, it was removed. It is noted that several researchers did not include actual
behaviour when using one of the TAM models. Moreover, none of the TAM models consider
perceived willingness as a factor. A personal explanation is that technology acceptance models refer
to user willingness as a whole. In the factor analysis, willingness seemed to be a problematic during
the exploratory factor analysis and so it was removed. In the TRA and TAM models, attitude is a
determinant of behavioural intention. However, in TAM2, the variable of attitude was removed
(Wu et al., 2011). In the study by Shroff et al., no statistically significant relationship was found
between perceived usefulness, attitude towards usage and behavioural intention to use the e-
portfolio system (Shroff et al., 2011). Teo and Schalk (2009) also found that attitude towards using
computers did not have a significant effect on the intention to use, and, as stated, some technology
acceptance models such as TAM2 and UTAUT omit the factor of attitude. Venkatesh and colleagues
justify the removal of attitude in TAM2 by arguing that it plays a limited role in determining
behavioural intention or actual usage (Venkatesh & Bala, 2008; Venkatesh et al., 2003). This study
is agreement with all of the foregoing research in this regard. Based on the statistical analysis in the

second phase, attitude items were positively skewed and so attitude was removed.

The second part of the main question asks about the relationship between the factors that influence
students’ motivation and acceptance when learning with a tablet. This has been answered based
on the student questionnaire responses and expert reflection interviews. The SEM analysis of the
student questionnaire indicates that perceived image and perceived enablers significantly influence
perceived value; perceived enablers and perceived value significantly influence perceived
enjoyment; and that perceived enablers, perceived value and perceived enjoyment significantly
influence behavioural intention. Thematic analysis of the TAM expert reflections revealed that all
of the construct associations in the MALT model were considered valid and logical, although there

were suggestions that perceived image would directly influence behavioural intention.
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Teo et al. (1999) reported that extrinsic motivation is generally stronger than intrinsic motivation.
However, this study found the opposite, as intrinsic motivation (perceived enjoyment) was found
to be stronger than extrinsic motivation (perceived value) in predicting the behavioural intention
of tablet use for learning. A study by Courtois et al., cited in Schnackenburg (2013), showed that
secondary level students use tablets in classrooms because they perceive them to be a useful and
enjoyable tool, and not because of peer pressure. The current study is in agreement on this point,
since perceived value and enjoyment of using a tablet for learning was found to influence
behavioural intention. However, perceived image does not appear to influence behavioural
intention directly. The results of this study revealed that three factors of perceived value, perceived
enjoyment and perceived enablers have a significant positive influence on students’ mobile learning
acceptance, and this matches the results of Mtebe and Raisamo (2014) and Wang et al. (2009), who
concluded that performance expectancy, effort expectancy, social influence, and perceived

playfulness were significant factors of behavioural intention to accept m-learning.

Many researchers suggest that those students who use mobile devices for learning purposes are
motivated and engaged in learning and accordingly raise their achievement levels (Aziz, 2015;
Rogers et al.,, 2010; Wang et al., 2009). In the MALT model, both factors of achievement and
usefulness are combined in perceived value. This study is in agreement with the majority of TAM
models in that perceived value has a direct influence on behavioural intention. In their study, Yoo
et al. (2012) discovered that the extrinsic motivation factor of perceived usefulness directly
influences the intention to use. Moreover, the TAM suggests that perceived usefulness is the
strongest predictor of an individual’s intention to use information technology (Davis, 1989;
Venkatesh and Davis, 2000; Venkatesh et al., 2003). An interesting finding in this study is that
perceived enjoyment is the strongest predictor of students’ behavioural intention to use tablets for
learning which is in contradiction to most of the TAM models results. The variable of perceived
enjoyment is used in this study to represent intrinsic motivation, and it was found to have a positive
influence on behavioural intention in the MALT model. This finding is consistent with Schaik (2011),
who demonstrated the powerful role of intrinsic motivation in the acceptance of hedonic systems

and recommended that intrinsic motivation should be a factor in technology acceptance models.

An unexpected finding is that perceived image has a significant positive influence on perceived
value and this agrees with Venkatesh and Bala’s TAM3, which claimed that perceived image
influences perceived usefulness. Moreover, this study results are in agreement with Garg and Garg

(2013) in which perceived image did not have a direct relationship with behavioural intention.

Seifert and O’Keefe (2001) emphasise that students need to feel confident and have a sense of

control over their learning in order to become motivated. Moreover, Zimmerman (2000) pointed
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out that students’ perceptions of self-efficacy in their academic ability play a vital role in their
motivation to achieve. The motivational impact of self-efficacy can be dramatic (Bandura, 1986,
1989), as when individuals perceive their self-efficacy to be high, they will engage in tasks (Pintrich
& Schunk, 2002). Igbaria and livari (1995), on the other hand, discovered that self-efficacy has an
insignificant direct effect on perceived usefulness, but a strong indirect effect on perceived ease of
use (Lopez & Manson, 1997). The findings of this study show that self-efficacy is combined with
ease of use and is included with the perceived enablers, which positively influence perceived value.
Compeau and Higgins (1995) showed that self-efficacy plays an important role in determining
technology usage, both directly and through outcome expectation. This study is in agreement with
this. In conclusion, in social sciences research, the issue of difference in statistical significance is

common because of the complexity of human behaviour (Taiwo & Downe, 2013).

7.2 First Sub-Question: What are the moderating variables that affect

the relationships between the variables in the MALT model?

This research question can be answered using data from the student questionnaires, as well as from
the student and the TAM expert interviews. The results of the two methods had different

implications for the MALT model.

Based on the first phase of student interviews, there are eight requirements of experience, skills,
knowledge, discipline, university support, teacher support, tablet characteristics and access. These
have been treated as moderators in the second phase, but are known as requirements in the first
phase, which more suits qualitative analysis. In contrast, the factor analysis and SEM of the student
questionnaire results indicated that out of the eight requirements, only two moderators (access
and teacher support) had moderating effects on the MALT model. In addition, the TAM experts in
the third phase agreed on and gave explanations for the moderators of access and teacher support

in the MALT model.

The findings from all three phases ascertained that Internet access is a moderator in the MALT
model. This is in agreement with several studies (Alsaadat, 2009; Huang et al., 2008; Mehdipour &
Zerehkafi, 2013; Mohseni, 2014; Narayanasamy & Mohamed, 2013; Pajo & Wallace, 2001; Paris,
2005; Park, 2009) in which Internet access may influence users to accept to use mobile devices for
learning. Moreover, the statistics indicate that access strengthens the relationships of enjoyment
and enablers with behavioural intention. A case study in KSA by Alkhalaf (2015) found that m-
learning requires good wireless network bandwidth in order for it to work well, and showed that
students continue their learning activities outside class time wherever a Wi-Fi network is available.

In another study, the majority of students in the sample, who were from a variety of disciplines, felt
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that the availability of wireless networks had increased their ability to work independently (Al-
Fahad, 2009). Thus, if the use of tablets is combined with wireless classrooms, learning could be

enhanced (Paris, 2005).

Bagozzi et al. (2003) and Taylor and Todd (2001) claimed that TAM does not consider the barriers
that could prevent individuals from adopting a particular technology, such as the device
characteristics and level of support. These can influence the acceptance of a technology, but are
not considered in the TAM. This study has included tablet device characteristics as well as university
and teacher support. By using SEM analysis, the model does not fit and the moderation effect does
not account significantly for the tablet characteristics and university support. Akour and Dwairi
(2012) found that organisational support factors are not completely stable determinants of

technology acceptance and this is consistent with the finding of this study.

However, this study shows that teacher support moderates the relationship between perceived
value and behavioural intention, although it dampens the relationship between the two factors.
This result is explained by the TAM experts’ responses that the students belong to a different age
group than their teachers, and feel more familiar with tablet use for learning, being ‘digital natives’.
Another explanation is that tablet use for learning should be available on a voluntary basis. The
findings of this study are contrary to a study by Pintrich and Schunk (2002), who argued that
teachers can influence students’ motivation to do something. However, Martin et al. (2013) have
pointed out that some studies indicate that technological innovations are more likely to be
embraced by students than by their lecturers or teachers, and that this may affect students’
perceptions of how technology can support their learning. It is generally thought that digital
technology engages and motivates young people more (Higgins et al., 2012). Voluntariness is

considered as a moderator in the extended technology acceptance model (TAM?2).

On the other hand, personal knowledge and personal skill did not show any significant moderating
effects on the relationships in the MALT model. According to students’ perspectives in the first
phase, knowledge and skill may influence the acceptance of tablet use for learning, however, they
have not shown any significant moderating effect on any of the relationships in the MALT model
during the SEM analysis. A possible explanation is that in the questionnaire results, more than 200

respondents had strong knowledge and skills in tablet use for learning.

Although discipline is considered as a requirement, it was also perceived as a barrier to accepting
tablet use for learning in the first and second qualitative phases of the study, in which students felt
that tablet use was only suitable for students who study natural science. Goundar (2011) concluded

that tablets were specifically helpful for laboratory work as the students were able to carry them
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around. However, in the SEM analysis of this study, it was clear that there was no statistically
significant difference between the discipline groups in the MALT model. This result contradicts that
of Orji (2010), who found that the variables influencing technology acceptance varied between the
three academic disciplines investigated (Art and Science, Engineering, and Social Science). On the
other hand, this study findings are in agreement with the study of Pynoo et al. (2011), who showed
that there was no real difference between faculties when accepting technology, although their

study sample comprised natural science students (engineering and medical health).

Although experience is considered as a requirement of accepting tablet use for learning in the first
phase of the study, the SEM analysis revealed no statistically significant difference between the
experience groups in the MALT model. This contradicts three of the previous TAM models: TAM?2,
TAM3, and UTAUT (Venkatesh & Bala, 2008; Venkatesh & Davis, 2000; Venkatesh et al., 2003) in
which experience acts as a moderator in all three models. Moreover, experience is a significant
moderating variable in technology adoption contexts (Legris et al., 2003). A possible explanation

for this statistical result is that the sample size for the two groups of experience are not the same.

7.3 Second Sub-Question: What are the barriers to tablet use in higher

education according to students’ perspectives?

Based on the results of the student interview and questionnaire, the barriers are as follows: sight
worries, limited resources and support, boredom and distraction, mobile device characteristics,
discipline, and personal preference and knowledge. Previous studies have shown that using tablets
for learning can cause a sense of frustration and be a distraction from learning (Butcher, 2014;
Mehdipour & Zerehkafi, 2013; Schnackenberg, 2013). This study would agree, since the data shows
that tablets have the capacity to distract students and that this negatively affects tablet use for
learning. On the other hand, when comparing tablets to laptops, Mang and Wardley (2012) found
that tablets presented much less of a distraction to the students than laptops, and that students

who used tablets were less likely than laptop users to engage in off-task activities.

Another of the barriers deterring students from using tablets for learning is tablet characteristics.
Although tablets are considered as an advancement in learning technology, there are still a number
of challenges to overcome (Mang & Wardley, 2012; Mohseni, 2014). One of the main challenges of
using tablets in learning is the security setup, and app administration (Fabian & MaclLean, 2014).
Moreover, students have observed that tablets suffer from limited battery life and small memory
capacity (Mehdipour & Zerehkafi, 2013; Narayanasamy & Mohamed, 2013), as well as having
complicated security setup, and app administration (Fabian & MacLean, 2014). In addition, students

have expressed concern about how they can store files on a hard drive or a flash when using a
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tablet, as most tablets cannot be connected to external drives for transferring and/or saving files
(Schnackenberg, 2013). However, tablets with USB ports are now available, or alternatively, cloud

technology could be used.

The findings showed that limited resources and university/teacher support can be barriers to tablet
use for learning in HE. This is consistent with previous studies which found that when educational
institutions offer full support and resources to students using digital technology for learning, the
students tend to have a positive view of its success in the classroom (Corbell & Valdes-Corbell, 2007;
Demb et al., 2004). Pintrich and Schunk (2002) and Martin et al. (2013) have pointed out that the
attitudes of lecturers or teachers towards technological innovations may affect students’
perceptions of using technology to support their learning. The findings of this study are contrary to
those of a previous study by Park (2009), who suggested that university provision of computer
access was not an issue for students when using technology for learning. Here, it was found that
students are very much concerned about having good internet access whenever they use tablets

for learning with specific regard to university programmes.

One of the barriers to tablet use for learning according to students’ perspectives is academic
discipline. This agrees with a previous study by Orji (2010). However, Pynoo et al. (2011) found that
faculty did not present a barrier as there was no real difference when accepting technology per
faculty. Furthermore, concern about eyesight was found to be a barrier to tablet use, which
supports the ideas of Hocann and Iscioglu (2014), who recognised that using tablets for learning

may cause eyesight problems.

Personal knowledge, skill and experience were also found to be deterrents to tablet use. This agrees
with Pajo and Wallace (2001), who identified that university tutors’ lack of technological knowledge
was a barrier to implementing web-based teaching, and with Black and Lynch (2001), who stated

that if students have the essential skills, they will have the ability to use the technology.

As Prensky (2001) states, students have changed radically in the ways they use technology, and so
the tools of the traditional educational system may no longer suit them. Additionally, Halverson
and Smith (2009) point out that technologies have always held great promise for changing an
individual’s way of teaching, thinking, and learning. However, based on both the results of interview
and questionnaire, it was found that some of the students still preferred not to use tablets for
learning and that they favoured traditional classroom learning using textbooks and stationery (Liaw

et al., 2010).
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7.4 Third Sub-Question: What are the students’ preferred ways of

learning with tablets?

Based on the results of the student interview and questionnaire, students seem to prefer using
tablets for learning both inside and outside the classrooms. They use them to accomplish academic
tasks, to communicate in online discussions in a way that supports their learning styles, and as an

aid to searching and learning through online platforms.

It was revealed that most students would use a tablet for learning if the university were to provide
them, and indeed it was clear that many students already use their own tablets for learning.
Additionally, the findings identified that students use tablet applications that are related to their
study field in order to find out more information or for other academic purposes. Thus, the findings
of this research support the previous results of Fabian and MaclLean (2014), which indicated that
students use tablets in many different ways. In terms of learning content, students used tablets to
read, create and share content; in terms of the range of learning activities, students were able to

simulate activities (Fabian & MacLean, 2014).

The findings showed that students are able to consider their own learning styles when using tablets
and were found to prefer mobile applications to aid learning, which is in agreement with several
different study findings (Kothaneth et al., 2012; Pollara, 2011; Schnackenberg, 2013). Moreover, it
seems that students use their tablets in order to engage in supplemental activities and tasks in
addition to accessing course materials and information inside the classroom (Hylén, 2015).
Furthermore, it has been shown that students use tablets as study tools, for activities such as
downloading mobile applications to learn concepts related to coursework (Pollara, 2011). Other
research has identified that students use tablets to write or complete their assignments, access
information, work with digital video and images, surf the web, make reflective notes, and use
instant messaging and email (Clarke & Svanaes, 2014; Martin, 2011; Pollara, 2011). Specifically, the
study findings indicate that students use tablets to read available course e-books, as found by
Romney (2011), and that tablets can be useful for reading because the screen is large, touch-

enabled and rotatable.

The findings indicate that students use many mobile applications to support and enhance their
learning such as those for email, web browsing, e-books, multimedia, writing notes, presentation,
social media, video conferencing, cloud storage, and much more (Mohseni, 2014). The findings
about tablet use for learning in higher education ascertained that tablets support and enhance
learning processes (Alsaadat, 2009; Habler et al., 2015; Narayanasamy & Mohamed, 2013). Foti

(2014) claimed that there is limited research supporting the use of mobile devices in higher
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education. The findings of this study indicate that students use tablets in order to enhance learning

inside and outside of the classroom.

The findings of this study are consistent with the study of Bennett et al. (2011), who found that
their participants all used computer technology for communication and accessing information, and
that they considered ease of use to be an important factor. The students in my study seemed to be
very motivated to use tablets for learning, as they provide easy access to information, resources

and communication with friends, and this supports previous finding by Martin (2011).

7.5 Fourth Sub-Question: Can MALT bring a better understanding of
Female students’ motivation and acceptance of tablet computers use

for learning in the KSA higher education context?

To answer this research question, data from the student questionnaires and the TAM expert
interviews were used. The statistics indicated that the MALT model provides a good fit to the data.
The dependent variable in MALT is behavioural intention. Moreover, there are two mediation
variables of perceived enjoyment (which represents intrinsic motivation) and perceived value
(which represents extrinsic motivation). There are two other independent variables of perceived
enablers and perceived image. The moderator variables in this model are access and teacher
support. Intrinsic motivation is related to perception of enjoyment and extrinsic motivation is
related to perception of value (Davis et al., 1992; Vallerand, 1997) and the MALT model reflects
this. On the other hand, although Howard et al. (2010) argued that perceived usefulness is not an
example of extrinsic motivation and perceived enjoyment is not an example of intrinsic motivation,
other TAM researchers point out that perceived usefulness is an instrumental belief that is similar
to extrinsic motivation with regard to the benefits of using a system and that enjoyment is related
to intrinsic motivation (Davis et al., 1989; Davis, 1989; Venkatesh & Bala, 2008; Venkatesh et al.,
2003; Yi & Hwang, 2003). This study is in agreement with this research. An intrinsically motivated
student will be very focused on details and processes while an extrinsically motivated one will focus

on achievement (Nukpe, 2012).

Previous research has shown that TAM is flexible and can be modified depending on the purposes
of the study (Adwan et al., 2013; Davis et al., 1989; Sumak et al., 2011). This is also the case in this
study, since the results show that TAM is very flexible and can be considered as a base or skeleton
for technology acceptance. Here, the inclusion of motivation factors is appropriate to the higher
education context. Furthermore, TAM has been used successfully by groups of researchers in

diverse fields, including knowledge management, e-learning, ICT, mobile learning and in healthcare
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settings, and with a variety of technologies (Chau & Hu, 2002; Gao, 2005; Huang et al., 2007; Liang
et al., 2003; McKinnon & Igonor, 2008; Park, 2009; Sugar et al., 2004; Teo, 2009).

According to Davis (1989), technology acceptance is a crucial factor in determining the success or
failure of a computer system project. The experts’ reflection assures this by stating that the MALT
model predicts students’ acceptance and motivation to use tablets for learning in HE in KSA. The
original TAM fundamentally examines technology acceptance from an extrinsic perspective
(Cheung & Lee, 2011). However, the MALT model examines behaviour based on extrinsic and
intrinsic motivation. Two researchers have argued that the individual’s behaviour is based on
intrinsic and extrinsic motivation (Davis et al., 1992; Deci, 1975). This study has developed a model
similar to that of Davis et al. (1992), who developed the motivational model, but with more latent
factors and moderation effects based on literature reviews and students’ interview responses.

Thus, MALT is based on the psychological aspects of technology acceptance.

The qualitative results showed that the TAM experts were in agreement that the MALT model is
logical and suits the study context. They approved of this kind of integration and justified this by
stating that MALT includes the most important factors from both the technology acceptance and
motivation fields of study. Moreover, it is noted that adding motivation factors is a strong
enhancement to the TAM, since motivation is integral to human emotions and feelings. Three
groups of users have thus been included in this model, those who only care about intrinsic
motivation, those who only care about extrinsic, and those who care about both of them. SDT in its
initial stages appeared to have limited potential for classroom application, as it focused only on
intrinsic motivation. However, extrinsic motivation was later added (Brophy, 2010), since
individuals recognise the learning value, even though they may not find the process of learning
enjoyable in itself. On the other hand, Pintrich and Schunk (2002) argued that there is no relation
between intrinsic and extrinsic motivation. In contrast, a remarkable result found in this study is
that there is a relationship between intrinsic and extrinsic motivation and that extrinsic has a

significant influence on intrinsic motivation.

The findings of this study are consistent with several others in which intrinsic and extrinsic
motivation predict human behaviour. Brophy (2010), for example, found that intrinsic motivational
strategies apply when students value the activity itself; and Lepper (2005) found that studying for
an exam is not generally considered as an interesting task, but students do it because passing the
exam is an important personal goal. In general, it is recognised that technology is adopted because
it is enjoyable to use and because benefits are gained from its use (Teo et al., 1999). It has been
asserted that intrinsic and extrinsic motivation has a strong relationship with internet use (Ramayah

et al., 2003). This study is in agreement with several others which have found that both extrinsic
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and intrinsic factors significantly influence behavioural intentions to use an innovation technology
(Davis et al., 1992; Igbaria & livari, 1995; Ma & Yuen, 2011; Ramayah et al., 2003; Teo et al., 1999;
Venkatesh, 2000). In SDT, users want to perform an activity because a ‘value outcome’ is associated
with it (Deci & Ryan, 1985). This is in line with the current study, which found that students
perceived the value of using tablets for learning and this predicted their intention to use it for
learning. Abu-Al-Aish and Love (2013) argued that students’ perceptions of m-learning need to be
explored and examined before implementing m-learning in higher education. This study has

examined the students’ intrinsic and extrinsic perceptions of tablets use for learning in HE.
7.6 Summary

In summary, the factors that influence students’ acceptance and motivation to use tablets for
learning are perceived image, perceived enablers, perceived enjoyment (stands for intrinsic
motivation), perceived value (stands for extrinsic motivation) and behavioural intention. Perceived
image has significant influence on perceived value. Perceived value has significant influence on
perceived enjoyment and behavioural intention. Perceived enablers have significant influence on
perceived value, perceived enjoyment and behavioural intention. Perceived enjoyment has
significant influence on behavioural intention. The dependent variable is behavioural intention in

the MALT model. The moderators in the MALT model are access and teacher support.

The barriers that deter students from using tablets for learning are sight worries, limited resources
and support, boredom and distraction, mobile device characteristics, discipline, experience,
knowledge and personal preference. The preferred ways students use tablets for learning are to
accomplish their academic tasks, for communication, and for online discussion. They use the tablet
as a learning tool as well as to search online for information both inside and outside the classroom,

and in ways that support their individual learning styles.

Based on the research findings of this study, it is suggested that the MALT model can be used to
better understand students’ motivation and acceptance of tablets use for learning in higher
education. The integration of the technology acceptance model (TAM) with self-determination
theory (SDT) has worked well in the study context. This chapter has discussed the study findings in
the light of the existing literature, in order to better answer the research questions. The next
chapter concludes the study, outlines the contribution of this study and drawing recommendations,

as well as identifying limitations and suggesting future research.
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Chapter 8: Conclusion

The first section of this chapter draws conclusions from the key findings of the study, and this is
followed by recommendations for educational policy makers. Next, the contributions of this
research are outlined, and lastly the study limitations are explained, along with suggestions for

future research.

8.1 Concluding Remarks

Information and communication technologies (ICT) have created radical changes in human society.
During the 21st century, ICT has seen the rapid and unprecedented development of a variety of
mobile devices. The development and widespread use of mobile technology has led to its
integration to varying degrees into education system, resulting in the concept of mobile learning
(m-learning). M-learning is defined as personalised learning with wireless technology handheld
devices at the learner’s own pace, which can be done anywhere, at any time and on any subject,
and with a degree of privacy. It is claimed that m-learning may be one of the most effective methods
of delivering higher education materials in the future. One of the most popular mobile devices is
the tablet computer, whose key features for m-learning are one-to-one interaction, place and time
independence, capability for personalisation, and extended reach. These features have the
potential to attract more and more learners. Although using tablets in learning can enhance
interaction and collaboration between students, it could lead to more isolation and distraction.
Therefore, there is a need to determine factors that influence learners’ acceptance of tablets as

mobile learning tools in HE in order to facilitate its adoption and use.

This study has explored the factors influencing higher education students’ motivation and
acceptance of tablet use for learning via the MALT model (motivation and acceptance of learning
with tablet). The study was based on three phases in order to develop, verify and reflect on the
proposed model. The first phase was an interview conducted with 20 students which was then
analysed thematically in order to explore the factors that influence students’ motivation and
acceptance of tablet use for learning. Then, in the second phase, the instrument was designed as
an online questionnaire and total of 490 students responded. The data was analysed using
exploratory and confirmatory factor analysis, as well as structural equation modelling to test the
model fit. In the third phase, three experts in TAM were asked to reflect on the model and the data
from their interviews was analysed thematically to extract an evaluation of the model. The phases

were carried out sequentially in this order.
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The findings show that the factors influencing tablet use are perceived image, perceived enablers,
perceived enjoyment (standing for intrinsic motivation), perceived value (standing for extrinsic
motivation) and behavioural intention. The moderators in the MALT model are access and teacher
support. It was also demonstrated that the perceived enablers, perceived enjoyment and perceived
value have a significant positive influence on behavioural intention. However, perceived image does
not have a direct significant influence on behavioural intention but is mediated by perceived value.
The findings show that the perceived enablers have a significant positive influence on perceived
enjoyment and perceived value. Also, perceived value has a significant positive influence on
perceived enjoyment, and this is where extrinsic motivation can influence intrinsic motivation. A
remarkable result is that in contradiction to most of the TAM models this study model (MALT) found
that PV is not the strongest predictor of behavioural intention, instead perceived enjoyment is the

strongest predictor of behavioural intention to use tablets for learning in MALT model.

The study also aimed to explore the barriers to tablet use and to identify how students prefer to
use tablets in learning. Findings from the first and second phases show that the barriers that deter
students from using tablets for learning are sight worries, limited resources, boredom and
distraction, mobile device characteristics, discipline, and personal preference. It was also identified
that students prefer to use tablets to accomplish academic tasks, to communicate with each other
and take part in online discussions, and to search online for information. Using the tablet as a
learning tool, students also find ways to support their own individual learning styles. All of the above

can be done inside or outside the classrooms.

Based on the research findings of this study, it can be seen that the MALT model gives a better
understanding of female undergraduate students’ motivation and acceptance of tablet use for
learning. The integration of technology acceptance model (TAM) with self-determination theory
(SDT) has worked well in the study context. The study has also showed the applicability of
integrating the original technology acceptance model (TAM) and self-determination theory (SDT) in
predicting and explaining students’ motivation and acceptance of tablet use for learning in the
MALT model. This study has tried to understand students’ extrinsic and intrinsic motivation to use
tablets for learning. In KSA, the acceptance of new mobile devices is also growing. Thus, m-learning
has been widely accepted in KSA, and the country is currently investing greatly in ICT for schools
and higher education (HE) as well. This study indicates that HE students have high levels of
acceptance and motivation to use tablets in their learning. Finally, it must be pointed out that this
is not a call to replace live classroom teaching with tablet technology, but that tablets are
convenient, popular and practical tools with which to effectively enhance learning in higher

education.
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8.2 Recommendations

Although we can find useful overviews of m-learning, we still need a better representation of the
educational potential of m-learning with which to approach educational policy makers. Mobile
technologies have improved dramatically in recent years, attracting considerable interest from the
education sectors. It is important that educational institutions provide full support to the students
and faculty members who use mobile learning. For example, universities need to provide training
to both students and teachers on how to use tablets effectively in teaching and learning.
Administrators and faculties are becoming increasingly confused about the benefits and usefulness
of wireless and handheld devices in the context of higher education learning, and this could be one
of the reasons why m-learning is not widely used in HE. A case study in KSA found that although m-
learning makes education more convenient than in the past, it requires good wireless network
bandwidth in order for it to work well. This is in line with the present study, which reveals similar
findings. It has been suggested in the literature that developing countries should focus more on
improving their technological infrastructures such as accessibility and connectivity. Thus, if tablets

combine with wireless classrooms, learning could be enhanced through better collaboration.

Furthermore, designers and developers of ICT should begin to consider the implications of mobile
technology on modern teaching and learning environments. Designers can deliver successful higher
education products to the present generation of learners by means of mobile technologies. This
can make mobile technology a particularly effective tool for the delivery and reinforcement of
content that is specific to the higher education context. Thus, mobile learning designers need to
design mobile learning applications that are easy to use and improve students’ performance. The
ease of use and value of a mobile learning system can add value to existing learning management

systems by improving students’ learning experiences and increasing their acceptance of m-learning.

Higher education institutions should not only focus on delivering content to students, they should
also motivate students to find, identify, manipulate and evaluate existing knowledge, and to
integrate this knowledge in their world in order to solve problems and communicate with others.
By implementing mobile learning environments, students can be motivated to do all of this.
Although numerous universities have already designed software to be used with tablets, along with
best practice guidelines for educators and students, tablets are gradually making their way into
higher education contexts. Undergraduate students participating in a previous study at King Saud
University, KSA, showed high levels of readiness to use m-learning and it was established that there
was a demand for university support of m-learning technology. Further research also found that

readiness to use m-learning among students at Taibah University, KSA, was also high. This study
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adds to these findings by demonstrating high levels of students’ acceptance and motivation to use

tablets for learning at King Abdulaziz University, KSA.

8.3 Contribution to Knowledge

This research has made several important contributions to our current knowledge mobile learning
use in higher education. Firstly, a validated metric for assessing the motivation for and acceptance
of tablet use in higher education has been designed. Secondly, a new research model has been
developed which relates the factors of motivation to use and acceptance of tablet computers use
for learning in the context of higher education. This model has been named the motivation and
acceptance of learning with tablet model (MALT) and is an integration of the original TAM and SDT
which examines tablet use in a new context and adds new constructs to expand the scope of the
theoretical mechanisms proposed in the TAMs. Third, this research takes a systematic mixed
methods triangulation and factor analysis approach, including structural equation modelling, to
identify and understand the factors influencing students’ motivation to use and accept tablets for
learning. Fourth, the research draws on the statistical results to make recommendations that can
be brought to the attention of policy makers in higher education in KSA. Fifth, it also identifies the
ways in which students use or intend to use tablets in their learning as well their perceived barriers

to tablet use.

84 Limitations and Future Work

Although the findings of this study are encouraging and useful, it has a number of limitations, as do
most field surveys. To begin with, the study was carried out at only one university and the data was
gathered from only female students. It is suggested that future studies could be conducted at
multiple universities in KSA and include both genders in the sample. It does, however, provide rich
data in the context of the University in question and can be used as a model to investigate and to

support pedagogical development in other contexts.

In addition, on testing different groups of ‘previous experience of tablet use’ as a moderator in the
MALT model, it was shown that there was no statistically significant difference between groups in
the model, which contradicts many TAM models where experience acts as a moderator. A possible
explanation for this statistical result is that the sample size for the two groups was not the same.
So, it is suggested that future work should take account of experience as a moderator, and try to

use the same sample size in the different groups.
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Furthermore, research using the MALT model needs to be replicated in order to ensure it is valid.
Testing this model in other settings would be an interesting and valuable way of establishing the
external validity of model. According to Muijs (2004), we can be confident that our model is valid

and fit only if we can replicate it over time and find that it keeps fitting.

It would be useful to design an experimental study to investigate whether students actually engage
more in learning when using tablets, since adopting technology for technology’s sake does not
guarantee better learning outcomes (Mang & Wardley, 2012) or enriched educational experiences
(Fischer et al., 2013). However, the outcomes of m-learning research do suggest that tablet use has
a direct influence on student learning (Moran et al., 2010). There is still a significant gap in the

literature on the impact of tablets in education (Clarke & Svanaes, 2014).

Additionally, future studies could focus on teacher readiness and awareness, and investigate the
right pedagogy for tablet use in the HE context. Many academics in higher education avoid using
newer technologies for learning and teaching (Johnson et al., 2013) due to factors such as lack of
time or negative attitude. Thus, teacher readiness, awareness, attitudes and behavioural intention
to use tablet for pedagogy could usefully be investigated. It can be suggested that the MALT model

could be an appropriate tool to investigate this.
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Appendix A: Table of the Literature Review Chapter

Table 20 Summary of technology acceptance models and theories

NO. Models and Theories Factors Notes
1 Theory of Reasoned e Attitude It is the foundation and basis for
Action (TRA) * SubJec.tlve NOMM " |+he rest of the models. The TRA is
e Behavioural
Ajzen & Fishbein, (1975) Intention a very general model but it can be
* Actual Behaviour | o4 o predict technology
behaviour as it has acted as a
starting point for several other
technology acceptance models.
2 Technology Acceptance e Perceived TAM focuses on user acceptance
Model (TAM) Usefu.lness of technology. It assumes ‘belief-
e Perceived Ease of
Fred Davis (1989) Use attitude-intention-behaviour’
° Attltuc.ie relationship predicts and explains
e Behavioural
Intention user’s acceptance of a
* Actual technology.
Behavioural
3 Motivational Model e Constructs of TAM Addition of motivation
(MM) oo o component to TAM. It relates
e Extrinsic Motivation
Davis et al. (1992) (Perceived usefulness ) | pleasure to technology
e Intrinsic Motivation acceptance. The model gives over
(perceived Enjoyment) emphasis to the motivation
component (intrinsic and
extrinsic).
4 Combined TAM+TPB e Relative It links the predictors of TPB with
Taylor and Todd (1995) advantage the constructs of perceived
e Complexity usefulness and ease of use from
e Compatibility TAM.
e Normative
influence
e Subjective norms
e Control belief
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o Self-efficacy
e Facilitating
conditions

e Attitude
e |ntention

e Behaviour

Extension of TAM
(TAM2)

Venkatesh &Davis,
(2000)

e Subjective norm

e Image

e Job relevance

e Output quality

e Result demonstrability
e Perceived ease of use
e Perceived usefulness
e Intention

e Behaviour

e Experience

e Voluntariness

It studies the intervening effect of
experience and voluntariness of
the user. It gives particular
attention to the perceived

usefulness.

Unified Theory of
Acceptance and Use of
Technology Model
(UTAUT) by Venkatesh
et al. (2003)

e Performance
Expectancy

e Effort Expectancy

e Social Influence

e Facilitating Conditions

e Behavioural intention

e Usage behaviour

e Gender

e Age

e Experience

e Voluntariness of use

The model considers most of the
previous models which have
relevance to the use of new
technology. It has been validated

by longitudinal study.

Technology Acceptance
Model 3 (TAM3)
Venkatesh and Bala

(2008)

e Constructs of TAM 2

e Computer Self-efficacy

e Perception of external
control

e Computer playfulness

e Computer anxiety

e Perceived enjoyment

e Objective usability

It is focused more on the
determinants of perceived ease
of use. It is suggested that none
the determinants of perceived
ease of use affect perceived

usefulness and vice versa.

Extending Unified
Theory of Acceptance
and Use of Technology
Model (UTAUT2)
Venkatesh et al. (2012)

e Performance
Expectancy

e Effort Expectancy

e Social Influence

e Facilitating Conditions

e Behavioural intention

e Usage behaviour

e Hedonic Motivation

e Price value

The model considers the habit of
the user, hedonic motive of the
use and the price value linked to
the usage. It is related more to

the consumer context.
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e Habit
e Gender
e Age

e Experience
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Appendix B: Ethics
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Appendix C: Qualitative Data Collection Schedules And

Analysis

C.1 First Phase Interview In English

Interview Questions

1. Can you tell me which way do you prefer to learn?

2. Who does the best lecture? Why?

3. What do you do when you get board in the class during the lecture?

4. Do you own any kind of technology? What is it?

5. Why do you think students use technology?

6. Do you use technology in learning? (If no move to 7, if yes, ask "what kind of technology?")
7. How does the university help you to use technology in learning?

8. Do you think that teachers' support might help you in using technology in learning? How?
9. Have you ever heard about mobile learning? (If no move to 11, if yes, ask 10)

10. From your point of view, can you tell me what mobile learning means?

11. Have you used mobile technology to learn?

12. Do you like the idea of using mobile in learning? Why?

13. Do you think mobile technology can make your learning better? (If no, ask “why”, If yes

ask “How”?)

14. Do you have any idea about tablet? (if no ask "what are the reasons that prevent you from

using or hearing about any kind of new technology?" then ask 27, if yes, ask 15)
15. Do you have any experience in using tablet? Can you describe it?

16. Do you use tablet in learning? (if no move to 17, if yes, ask "How many hours per day")
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17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27

28.

29

Appendix C

What is the difference between tablets and other mobile technologies? Give examples?

Do you like using tablet in learning? Why?

What are the affordances and limitations for using tablet personally?

What are the affordances and limitations for using tablet in the university?

How easy is the use of tablet in learning?

Do you think tablet might influence your learning achievement? (if yes ask, " How?")

Do you think tablet might influence your enjoyment of learning? (if yes ask, " How?")

Do you have a particular skill in using tablet? (if no move to 26, if yes, ask 25)

What kind of skill do you have and how did you gain it?

Do you think you are confident about using tablet in learning?

. Where can you have access to the Internet?

How (through what) can you access to the Internet? 3g/4g, DSL, Wi-Fi, else

. If the university decides to provide all students with tablets, would you consider using it

in learning? (if no, finish, if yes, ask 30)

30

. In what way you will use tablet for learning?
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C.2 First Phase Interview In Arabic and its Accreditation
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C.3 Third Phase Interview In English

1. What do you think of the relationship between the following variables:

Perceived value and behavioural intention to use tablet for learning.
Perceived value and perceived enjoyment of using tablet for learning.
Perceived enablers and behavioural intention to use tablet for learning.
Perceived enablers and perceived value of using tablet for learning.
Perceived enablers and perceived enjoyment of using tablet for learning.

Perceived enjoyment and behavioural intention to use tablet for learning.

N o vk~ w N PE

Perceived image and perceived value of using tablet for learning.

2. Do you think the followings can moderate the relationship between perceived enjoyment /

perceived value and behavioural intention to use tablet for learning?

1. Access
2. Teacher support

3. Do you think that this model (MALT) gives a better understanding of students’ motivation

and acceptance to use tablet computers for learning?

4. Overall, what do you think of the model?
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C.4 Third Phase Interview In Arabic
A s pall e, Al
A ) psiall (p 48Dl 8 el e )

Al i a1 el il vie S yaa) Al e oo sl Seal) 25yl Aol
el 8 sl Sleall aladinY A8 sl Al e A8l sac Ll Jal sal
el 3 sl Sleall ladinY A8 jaal) dail) e 48 yadl) sasliadl) (el g2l

ALl i ol el aladid vie 483l Aata) e 48 d) saclaall Jal sal
ALt b sl el sty LI Al e 48 00 deid)
ALl 3 o sl Sead) ARy A jadl Al e 4S50 e lain Y] LS

S L) A e Al Rl / A8yl Antial) (e A8 o i (S A jualiall 43l jaB 55 Ja Y
el b sl Sleall alaainy

i J gem B
Lalzall DI Y

Ul 3pin) (ol Jumdl o eiag (ol o il el Js 3 dged) dpell il iind Ja ¥
Salall b a sl Sleall alasin cilital
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C.5 Example of Interview Analysis

Step one: Familiarising myself with my data.

| transcribed the data by myself and read and reread the data. The following figures are

example from the first phase and third phase interviews.

LB () e JAA ,,Jadial (§ gl

Tl ] iy e ol s

0TI PO UPINE Wy [ YUPAT 5 CEPC B D YO R RSN

Tkl 16 s gma (53800 iad el (o (e 2

il o g e it 1 20 Uiy oy i gl ) eialen 4

P gladd Vil 65 juslanall oy Josil] b My o alsde 3
VALY By [ T VS P Y P

Tge pila Tom pl pSf i ST 4
ks gy Y il datln (e s 2l Y i g

Plan o 581 Ll iy ol 10 5
bl iy L0 g gl 0 Sl By i i B3 LT (Y g ol lay
Y pn (lad po (a8 Sigis iy (gl (80 (i patid

ol a0 asiis b 6
ey o8 8 A4 Ol sl Gy

Sl & L o) 830 S10a5 3 el il (fae i€ 7
el e pelad UE Y1y 8 jgall o pasal Y 8 00 Ll A Gl Bk 0 gl B g
Ul Stual o 8 ¥l [y jyia b | Gl (Bl 45 ) peall Gy i B ¥l plind g g glusal
LY gad e i (5 Y daula laa Wy il 6 QR e Uaa a3
Cuilale Sl Gabiny e atiele 1y |y i Sl B0y Y 1T g daalal
8 pall gV Y Vg el e 5 g5 gl Y1y g lalea g
hady 80 S Sl aygh | I aal] Gy g Ty o 50 (Bl g Ana gl
g gy gl pl] i Lo g A6 ik i naall 41 g 3 gl e Bl
gl e (g g L I el e 3 e e gl Sule Cas gy
i A iy 44 | e A s

feaf Tl s o] €00 i b lislsy dadadl oz all ot o B
O Y A0 gl L Lt (R Wl g g lass gl iy g 2
dadal

Figure 20 Example of first phase transcription
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G i g Tl G T e il | pasiig (e ST g gasine 338 05
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i Bl Sl ally 38 e RN 365 ol g, RS g Bam ol Jul gt G A 048 431
g 431 aladll | b )l s 0 g cal g Ae e Laode bl Al Ll | gialon sl

B B e, S B T e ey TR hed AR il el g ST g S LR
TS Tl Bl By el oy BIET s Lyl L S5 palal A gl plaid 5 i
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L et g il ] B e SR8 sk ) Gl R e

Figure 21 Example of third phase transcription

Step two: generating initial codes

The following figure is an example of generating initial codes. Code is “the most basic segment
or information that can be assessed in a meaningful way regarding the research phenomena”

(Braun & Clarke, 2006:18).
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Figure 22 Example of generating initial codes

Step three: searching for themes

| collected all the nodes that are related to the codes in tables. A column includes a participant
and a row include nodes for each participant. Nodes refer to the participants’ quotes that
represent codes. All the codes are categorised (i.e. collecting similar codes together). The

following figure illustrates this step.
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Figure 23 Searching for themes

Step four: reviewing themes

In inductive analysis, | collected all the similar codes first and then name the theme (Table 21).
However in deductive analysis, | collected all the codes based on the specific themes (Table

22). The following tables are examples of inductive and deductive analysis.
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Inductive Analysis

Codes (step 1) Themes (step 2)

Cliyad oAz pdaal 4l e S Jlsall Jin e (e )
T R PN T Vg K| N P P PV TR YENT DY
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Teacher support
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Deductive

Analysis

Themes (step 1)

Codes (step 2)

Usefulness
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Step Five: defining and naming the themes

All deductive and inductive themes are included in a mind map. Figure 12 is the phase one
interviews mind map. Figure 17 is the phase three interviews mind map. All the themes have

been defined in the result sections of both phases.

Step six: writing the report

Please refer to the result sections of phase one and phase three in this study (chapters 4, 6).
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Appendix D: Quantitative Data Collection Instruments

D.1 Reflections On The Initial Questionnaire

Results and Analysis

Before publishing the questionnaire, | first consulted an expert in questionnaire design and
another in TAM. The two main pieces of advice were not to repeat questionnaire items and
to reduce their number. As the original questionnaire contained 140 items in total, duplicates

were eliminated and the overall number was reduced to 75 items.

The questionnaire was then piloted with two student participants from the main sample, who
commented that the questionnaire took a long time to complete. When asked if they would
be more likely to complete it if there was a reward involved, one replied that she would still
be inclined to fill out the answers as quickly as possible without reading the questions
properly. Because of this, the items were further reduced from 75 to 50 questions, which

required answers on a Likert scale.
Data Screening
213 participants filled in the initial questionnaire.

Since the choice ‘not applicable’ (‘N/A’) did not have a score when the data was downloaded,
I had to check all of questionnaires to find out if ‘N/A’ was chosen or whether it was simply

missing, and then a score of 9 was assigned to each of the ‘N/A’ responses.
Missing data for case screening:

To count the missing data for each case, the formula count blank was used in order to
ascertain the number of valid responses. Seven participants had more than 20% of items

missing and so their questionnaires were removed from the data.
Unengaged respondents:

By counting the standard deviation for the latent variables on the spreadsheet, it was shown
that nine participants were not completely engaged in the responses, with SD=0.000. They
responded either all agree or all strongly agree for all the latent variables, and so their

guestionnaires were removed. For a score of under 0.400, it was necessary to check the items,
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especially items 10 (which refers to Bl4) and 45 (which refers to ATT3), since these are
different to the others. Thus, if the SD was below 0.400 and one of these two items had the
same answer as the rest, this case was removed in order to increase the reliability.

Accordingly, three participants were removed and as a result, 194 valid questionnaires

remained out of 213.

Missing data for variable screening:

28 of the variables had missing data. However, each of these variables had no more than two

missing values and so they were replaced by the median.

Kurtosis means that there are no lots of variance in the variable been kurtood. There are 28

variables ranging between 2 and -2 kurtosis. For example, item 4 (ease of use) has a value of

6.12 kurtosis, meaning that many participants have the same answer.
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Exploratory factor analysis (EFA)

Carrying out the EFA in SPSS did not work at all. By using the principle components for
extraction and Varimax rotation, the results show that the table variance has extracted nine

factors with about 61% explained by the variance of the factors. However, the scree plot

shows that there are four factors in the model whereas the expected number was ten.

Total Variance Explained

Initial Eigenvalues

Extraction Sums of Squared Loadings

Rotation Sums of Squared Loadings

Component Total % of Variance | Cumulative % Total % of Variance | Cumulative % Total % of Variance | Cumulative %
1 11513 31.117 31.117 11513 31.117 31.117 7.190 19.432 19.432
2 2.495 6.743 37.861 2.495 6.743 37.861 3.210 B.676 28.108
3 1.894 5.119 42.980 1.894 5.119 42.980 2.087 5.640 33.747
4 1.443 3.900 46.880 1.443 3.900 46.880 2.033 5.495 39.242
5 1.258 3.399 50.279 1.258 3.399 50.279 2.024 5.469 44.711
6 1.210 3.270 53.549 1.210 3.270 53.549 1.867 5.047 49.758
7 1.102 2.979 56.528 1.102 2.979 56.528 1.655 4.472 54.231
8 1.018 2.751 59.279 1.018 2.751 59.279 1.522 4.113 58.344
9 1.002 2.707 61.986 1.002 2.707 61.986 1.347 3.642 61.986
10 975 2.636 64.621
11 .896 2.422 67.043
12 853 2.305 69.348
13 812 2.195 71.543
14 71 2.083 73.627
15 714 1.930 75.557
16 Z02 1.896 77453

243




Appendix D

Scree Plot

124

104 Double-click to
activate

5=
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o

From the table below it can be seen that the first construct includes items for achievement,
usefulness, willingness, self-efficacy and enjoyment, which all have different meanings. This

indicates that something is wrong in the data.
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Rotated Component Matrix®
Component
1 2 3 4 i) 5] T 8 g
ACH4 174
W3 137
Us3 735
W1 719
EJ4 Lilit 355
W2 8a7
usz 822
CF3 806 Jhdd
EJ3 805
Us4 803
US5 592 -.339
ACH1 562
ACHZ2 471 434 A12
CF1 469 355
Usa 403 360 410 411
ES3 746
M3 Litiyy
M4 Nilid]
M2 579 355
UsT 364 RiliT A8T
ESS 440 A26
ES1 B17
ES4 i)
ES2 S48 a32 478 AT
M1 a52 353
D53 JG80
D52 580 535
D51 A78 389 310 324
EJ1 S68 396 401 40
W5 78
Wi LT 713
AT ARA ETT

After dropping some items that load on two constructs with the loading no more than 2, this
did not work either. There was still the same issue of items with different meanings being in
the same construct. According to Kline (1994), “if the analyses yielded one factor with items
that seem dissimilar, it probably is best not to take the factor too seriously as an indicator of
a latent variable”. Although the Cronbach’s alpha for each of the factors was tested and the
items deleted accordingly to achieve higher reliability, this did not work either. The cases with
the "not applicable" option had been excluded and the factor analysis had been run, but

unfortunately it did not work.
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Reasons for the EFA not working:

The reasons why the initial questionnaire EFA analysis did not work and led to factors of

loading were as follows:

1. The 4-point scale. Most of the TAM questionnaire models and studies used a 7-point
Likert scale.

2. The ‘not applicable’ option. This initial questionnaire has a 4-point Likert scale and a
‘not applicable’ option.

3. The wording of the questionnaire items. For example, some of the items relate to
tablets in general and some relate specifically to tablet use for learning. The factors
and items of the initial questionnaire are derived from students’ interview
responses. “Sometimes inclusion of a specific phrase can create a false appearance
of a conceptually meaningful factor. When some statements are worded in the first
person and others are not, for example, they may account for the pattern of
association observed” (Kline, 1994).

4. The timing, in that the students were on vacation.

5. iSurvey did not support Arabic language in its orientation. The reason for not using
isurvey in the main questionnaire is that to the best of my knowledge it does not
support the Arabic language in its right to left direction. | have asked the isurvey
team, IT help in Hartley, and Saudi students in computer science, but none of them
knew. | tried using the options and codes but this did not work.

6. Some of the university email addresses did not belong to students anymore.
Confirmatory factor analysis:

This step has not been employed as the EFA for the questionnaire did not run correctly.
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The Initial Questionnaire in English

1. For how long have you used a tablet?

1. Never
2. Less than 3 years

3. More than 3 years

2. What is your discipline?

1. Social Science 2. Natural Science

3. Where can you have access to the Internet?

1.Home 2. University 3. Both

4. Describe the quality of the next statements (3=strong, 2=fair, 1=poor)

1. I have skill in using tablet.
2. 1 know about tablet and its use.

3. Overall, how do you feel about tablet features?

5. To what extent the next statements are important to you (3=very important, 2=important,
1=not important)
1. I think the university needs to provide me with tablet resources.

2. | think the teacher needs to encourage and support me to use tablet.

6. To what extent do you agree to the following statements (4=strongly agree, 3=agree,

2=disagree, 1= strongly disagree, 9=not applicable)

No |Iltem Construct
1 | tend to use a tablet in learning. Willingness
2 | am eager to use a tablet in my learning.

3 | am very interested in using a tablet in my learning.

4 | will work hard to use a tablet in my studies even if | do not

like it.
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5 Even if | find learning with a tablet to be dull, | will continue to
use it in my learning.
6 | feel confident about using a tablet in my learning. Self-efficacy
7 I am confident about using a tablet for anything | need.
8 | feel confident about using a tablet in the classroom.
9 Using a tablet to study is a good idea. Attitude
10 |Ilike using a tablet in a classroom where there are regulations
about its use.
11 |l am not convinced about using a tablet in my learning.
12 |l feel positive about using a tablet in my learning.
13 |l like using a tablet to learn.
14 |Interacting with a tablet does not require a lot of mental|Ease of use
effort.
15 |Ifind a tablet easy to use.
16 |ltis easy to find information on a tablet.
17 |Learning how to use a tablet is easy for me.
18 |The tablet is easy to carry and look after.
19 |lcan use atablet wherever | am. Mobility
20 |l can use atablet whenever | need to.
21 |l can use a tablet to search for any kind of information by any
language.
22 |Students who are unable to travel to the university can study
at home using a tablet.
23 |Using a tablet can increase my chances of getting a good|Achievement
grade.
24 | Using a tablet can improve my learning performance.
25 |Using a tablet in my learning can increase my academic
productivity.
26 |l can achieve more by using a tablet in my learning.
27 |l have fun using a tablet. Enjoyment

248




Appendix D

28 |Using a tablet is more entertaining.
29 |Itfeels more enjoyable to use a tablet in learning than pen and
paper.
30 |A tablet makes my learning more interesting.
31 |Using a tablet for learning is useful for the environment. Usefulness
32 |Using a tablet enables me to accomplish tasks more quickly.
33 |Using a tablet in my learning helps me to be organised.
34 |Using a tablet in my learning can save time.
35 |Ifind a tablet useful in the classroom.
36 |Using a tablet fits in with any learning design for example,
online, distance, blended, flipped classroom.
37 |Using a tablet fits in with learning styles auditory, visual and
kinaesthetic.
38 |l believe that if | don’t use a tablet, | will be considered old | Identity
fashioned.
39 |l believe that tablets belong to our generation.
40 |luse atablet to have a better reputation between my friends.
41 |Using a tablet can change student’s personality.
42 |l will have more prestige if | use a tablet.
43 |lintend to use a tablet in the way the university asks. Intention
44 |l plan to use a tablet only if the university improves their
learning management online systems.
45 |lintend to use a tablet frequently in learning.
46 |l predict that | will not use a tablet in my learning in the future.
47 |l use atablet for learning. Actual usage
48 || use ready-made applications on tablet to watch learning

videos, access blackboards, browse the internet, translate or

download and view learning slides.
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49 |l use a tablet to input data for example, writing notes in class,
writing assignments, making presentation, recording lectures
or experiments if | have permission.

50 |luse atablettocommunicate with my friends and teachers via

email or any other way.
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The Initial Questionnaire in Arabic
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D.2 Main Questionnaire in English

Q1. Are you a female undergraduate student at King AbdulAziz University?
1. Yes

2. No (Move to the end>> thank them)

Q2. Which Discipline are you in

1. Natural Science
2. Social Science

Q3. Do you use any kind of mobile technology device for learning?

1. Yes
2. No (MovetoQ8,9,10)

Q4. How long have you used /(been using) tablet for learning?

1. Lessthan 3 years

2. More than 3 years
Q5. Give your opinion about the following statements (3=strong, 2=fair, 1=poor)

Access to the internet at the university
The features of the tablet when using it for learning
The university’s support of the use of tablet for learning

1.
2
3
4. The teacher’s support you to learn using a tablet
5. Your skill in using tablet for learning

6

Your knowledge about tablet use for learning

Q6. To what extent do you agree to the following statements? (7=strongly agree,
6=moderately agree, 5=agree, 4=neutral, 3=disagree, 2=moderately disagree, 1=strongly

disagree)

1 |Learning how to use a tablet is easy for me. |Ease of use
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2 |Interacting with a tablet does not require a
lot of mental effort.

3 Overall, I find the tablet easy to use.

4 |ltis easy for me to use the tablet to do what

| want to do.

| find using a tablet for learning to be

entertaining.

| enjoy when | learn with a tablet.

I have fun using a tablet for learning.

When | using a tablet for learning, | feel

pleasure.

| am willing to use a tablet to learn with.

| tend to use a tablet to learn with.

| am interested to use a tablet to learn with.

| am eager to use a tablet for learning.

| am self-confident about using a tablet for

learning.

| am able to use a tablet for learning.

| can use a tablet for learning without any

assistance.

| believe that | can use tablet for learning.

Using a tablet for learning enhances my

effectiveness of learning.

Using a tablet for learning enables me

accomplish tasks more quickly.

Using a tablet for learning increases my

academic productivity.

Enjoyment

Willingness

Self efficacy

Usefulness

(Venkatesh et al., 2003)

(Venkatesh & Bala, 2008)

Self-developed

(Park, 2009)

Self-developed

(Venkatesh et al., 2003)
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Using a tablet for learning improves my

academic performance.

My friends at the university who use tablets
for learning have more prestige than those

who do not.

My friends at the university who use tablets

for learning have a high profile.

Having a tablet to learn with is a status

symbol at my university.

My friends at the university who use tablets

for learning are considered modern.

It is convenient to access a tablet to learn

anywhere at any time.

The mobility of a tablet makes it possible to

learn with.

Mobility of a tablet is an outstanding

advantage of a tablet to learn with.

One of the reasons encourages me to learn
with a tablet is its mobility “anywhere

anytime”.

| have better grades when using tablet for

learning.

| increase my chances of getting good

grades by using tablet for learning.

| have better academic results when using

tablet for learning purposes.

32 |Overall, using a tablet to learn is a wise
decision.
33 |l consider the decision of using tablet for

learning is a positive one.

Mobility

Achievemen

t

Attitude

(Venkatesh & Bala, 2008)

(Ally & Gardiner, 2012)

+ Self Developed

Self-developed

(Park, 2009; Venkatesh et
al., 2003)
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34 | Overall, using a tablet to learn is a good

idea.

35 |l like the idea of using tablet for learning.

| intend to use the tablet for learning in the |Behavioural

, . (Venkatesh et al., 2003)
future. intention

| predict | will use the tablet for learning in

the future.

| plan to use the tablet for learning in the

future.

Q7. On the average, how frequently do you use tablet for learning? Reference: (Abdulwahab

& Zulkhairi, 2012)

Always |Very Often |Sometimes|Rarely |Very [Never
regularl rarel

7 J Y 5 4 3 Y 1
6 2

Q8. Why do not you use a mobile device for learning? (difficult, boring, expensive,

common, ..etc)

Q9. Do you have a positive attitude to using a tablet for learning?

Yes. Why?

No. Why?

Q10. Do you intend to use a tablet for learning?

Yes. How?

No. Why?

List of References of the Questionnaire
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D.3 Main Questionnaire in Arabic
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D.4 The Refinement Questionnaire
Q1. Give your opinion about the following statements (3=strong, 2=fair, 1=poor)
1. Access to the internet at the university.
2. The teacher’s support you to learn using a tablet.

Q2. To what extent do you agree to the following statements? (7=strongly agree,
6=moderately agree, 5=agree, 4=neutral, 3=disagree, 2=moderately disagree, 1=strongly

disagree)

Construct

Learning how to use a tablet is easy for me. Perceived

Overall, | find the tablet easy to use. enablers

It is easy for me to use the tablet to do what | want to do.

| am able to use a tablet for learning.

| believe that | can use tablet for learning.

The mobility of a tablet makes it possible to learn with.

Mobility of a tablet is an outstanding advantage of a tablet

to learn with.

| find using a tablet for learning to be entertaining. Perceived

- - enjoyment
| have fun using a tablet for learning.

My friends at the university who use tablets for learning|Perceived image

have more prestige than those who do not.

My friends at the university who use tablets for learning

have a high profile.

Having a tablet to learn with is a status symbol at my

university.

My friends at the university who use tablets for learning

are considered modern.
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| have better grades when using tablet for learning. Perceived value

| increase my chances of getting good grades by using

tablet for learning.

| have better academic results when using tablet for

learning purposes.

Using a tablet for learning improves my academic

performance.

| intend to use the tablet for learning in the future. Behavioural

| predict | will use the tablet for learning in the future. intention

| plan to use the tablet for learning in the future.
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Appendix E: Factor Analysis Tables

Table 23 The definitions of the concepts used in factor analysis

Appendix E

statement of the relationships between a set of

variables/indicators

Concept Definition Reference
correlation a numerical measure of the degree of agreement|(Kline, 1994:3)
coefficient between two sets of scores. It runs from +1 to -1: +1

indicates full agreement, 0 no relationship, and -1

complete disagreement.
correlation a set of correlation coefficients between a number of | (Kline, 1994:4)
matrix variables
factor a dimension or construct which is a condensed |(Kline, 1994:5)

factor loadings

the correlations of a variable with a factor

(Kline, 1994:5)

mean the average score of any group on a test (Kline, 1994:15)
standard a measure of dispersion or variation among scores | (Kline, 1994:16)
deviation

standard or

z

an important means of transforming scores which

(Kline, 1994:16)

score enter into many aspects of factor and correlational
analysis
variance the average of the squared standard deviation. (Kline, 1994:17)
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Table 24 The first result output for EFA for all the items and constructs

KMO and Bartlett's Test

Kaiser-Meyer-Olkin Measure of 967
Sampling Adequacy. '

Bartlett's Test of Approx. Chi-Square 9350.834
Sphericity

df 703

Sig. .000

Rotated Component Matrix?

Component
1 2 3 4

Bl1 .798 .278

W2 794 247

W1 .786 .328

BI2 .783 .256

BI3 .782 .231

W4 .781 .278 .201
Attl 77 .269 .260
W3 .753 .286 .245
Att2 746 .283 .263
Att4 .709 .296 .306
Att3 .706 .282 .267
EJ2 .686 312 271
EJ4 .637 .296 312
Usl .614 315 .338
BEJ1 .614 .340 .256
Us2 .607 .329 334
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Us3
Mb1l

Cfl
EJ3
ES3

ES1
Cf4
ES4
Cf3
Cf2
Mb2
Mb4
Mb3
ES2
Achl
Ach3

Ach2
Us4

Img2
Imgl
Img3
Img4

.553
531
.516
.516
291
.233
422
.248

421
451
.519
.455
.234
.320

.300
371
462

.208

461
287
347
786
765
698
669
662
642
632
545
537
484

.245
.210
.264

544

275
274

231
.230

.259
75

.750
.681
.646

.386
214

.256

.832
.831
.798
.788

Extraction Method: Principal Component Analysis.

Rotation Method: Varimax with Kaiser Normalization.

a. Rotation converged in 6 iterations.
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Table 25 The rotated component matrix including Cronbach’s Alpha

Rotated Component Matrix

Component
1 2 3 4 5
— 808 887 857 887 785
ES1 791 117 038 029 273
ES3 790 161 -030 114 237
cta 755 228 038 317 080
ES4 734 252 061 146 006
R 708 255 026 348 040
Mb2 690 115 070 382 076
Mb3 541 158 165 270 387
Achl 177 820 175 151 189
Ach3 254 800 132 156 093
Ach2 233 736 260 247 108
Us4 273 719 163 283 105
Img2 021 172 849 065 -053
Img1 035 069 834 014 115
Img3 065 176 798 106 131
Imgé 165 123 794 094 063
BI3 281 239 092 800 130
BIL 351 259 152 764 194
BI2 323 279 086 729 253
EJ3 287 286 176 233 762
EJ1 333 290 104 391 615

Extraction Method: Principal Component Analysis.

Rotation Method: Varimax with Kaiser Normalization.

a. Rotation converged in 6 iterations.
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Table 26 The description of fit indices and their criteria (Cohen et al., 2011; Hair et al., 2010;

Hooper et al., 2008)

Fit Index

Criteria

Description

Chi-Square x?

Low x* relative to degrees of
freedom with an insignificant p

value (p > 0.05)

Statistical measure of difference used to
compare the observed and estimated

covariance matrices.

Degree of The number of nonredundant

freedom covariances/correlations in the input
matrix minus the number of estimated
coefficients.

Root Mean | Values less than 0.07 It better represents how well a model

Square Error of
Approximation

(RMSEA)

fits a population, not just a sample used
for estimation. It tries to correct for
both model complexity and sample size
by including each in its computation.
Lower RMSEA values represents better

fit. Cut value of 0.05 or 0.08.

Goodness of fit

index (GFI)

Values greater than 0.95

Scaled between 0 and 1, with higher

values representing better model fit.

Adjusted
goodness of fit

index (AGFI)

Values greater than 0.95

Adjusts the GFI based on the number of
parameters in the model. Values can fall

outside the 0-1.0 range.

Normed fit index

(NFI)

Values greater than 0.95

Assesses fit relative to a baseline model
which assumes no covariances between
the observed variables. Has a tendency

to overestimate fit in small samples.

Comparative fit

index (CFI)

Values greater than 0.95

Normed, 0-1 range.
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Table 27 Nomological validity: covariances estimates

Estimate S.E. C.R. P
image <--> |value .700| .118 5.936 Hokk
intention <--> |value .866| .102 8.477 ok
intention <--> |enablers .578| .068 8.541 ok
value <--> |enablers .470| .062 7.540 kK
image <--> |enjoyment .485| .103 4.710 A
value <--> |enjoyment .768| .092 8.313 *Ax
enablers <--> |enjoyment .486| .060 8.150 *Ax
image <> intention 497 112 4.422 *Ax
intention <--> |enjoyment .883| .096 9.165 Hokk
image <--> enablers .180| .064 2.788| .005
Note: Estimate = regression coefficients; S.E.= standard error; C.R.= critical ratio; P=
significance value.

Table 28 Nomological validity: constructs correlations

Estimate
image <--> value 450
intention <--> value .693
intention <--> enablers .752
value <--> enablers .630
image <--> enjoyment .354
value <--> enjoyment 719
enablers <--> enjoyment .740
image <--> intention .309
intention <--> enjoyment .802
image <--> enablers .188
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Appendix F: The Statistical Results Of Students’ Attitude

And Intention Toward Using Tablets For Learning

Based on the results of students’ questionnaire in the second phase, | analysed overall students’
attitude and intention and compare them with those who use tablets for learning and those who

do not.

Although 40 participants answered negatively that they do not use mobile devices in learning, 52%
have positive attitude toward using tablets in learning, 17% are neutral, and 22% have negative
attitude toward using mobile devices in learning and 7% gave no answer (Figure 24). Those who
have positive attitude state that mobile devices are easier to carry than heavy bags with a lot of
books, are faster than traditional books, easier, more useful and enjoyable, save time, are good for

organising, increase mobility and make education better.

Attitude

H positive attitude
H neutral
il negative attitude

H no answer

Figure 24 The result of attitude

Moreover, out of 40 participants who stated that they do not use mobile devices in learning, 45%
have the intention to use a tablet in learning, 5% are neutral, while 40% do not have any intention
to use a tablet for learning and 10% gave no answer (Figure 25). Those who intend to use tablets
for learning will use them for downloading slides, doing assighnments, sharing knowledge, using new
apps, for blended learning or distance learning, recording notes, and downloading and reading e-

books.
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Behavioural Intention

M Yes
H Neutral
 No

B no answer

Figure 25 The result of behavioural intention

Interestingly, the results show that although more than 50% have a positive attitude, when it comes
to their intention, the percentage of those who intend to use a tablet for learning is close to those

who do not.

On the other hand, among those who answered that they do use mobile devices for learning, the
results in Table 29 reveal that the majority of respondents have a positive attitude towards using a
tablet for learning when more than 50% respondents in each item of the attitude were strongly

agree indicating they have positive attitude.

Table 29 The percentage of the attitude item responses

1 2 3 4 5 6 7

ATT1. |.7% |.7% |1.7% |8.6% |18.2% |20.1%|50.2%

ATT2. |1.3% 1.3% |6.6% |16.8% |20.5%|53.5%

ATT3. |1.0%|.3% |1.0% |59% |18.8% |20.1%|52.8%

ATT4. |1.3%|.7% |1.0% |7.6% |13.2% |20.8%|55.4%

Note: 1= strongly disagree; 2=moderately disagree;
3=disagree; 4=Neutral; 5=agree; 6=moderately agree; 7=
strongly agree.

Attl. Overall, using a tablet to learn is a wise decision.
Att2. | consider the decision of using tablet for learning is a
positive one.

Att3. Overall, using a tablet to learn is a good idea.

Att4. | like the idea of using tablet for learning.
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In addition, results in Table 30 indicate that the majority of respondents strongly intend to use a
tablet for learning in the future. The results for behavioural intention show that more than 50% of

the respondents strongly agree that they intend to use tablet for learning in the future.

Table 30 The percentage of the behavioural intention item responses

1 2 3 4 5 6 7
BI1. 7% [1.7%(2.3% |6.6% |15.8% |15.2%|57.8%
BI2. 7% 3% [2.0% |3.6% |17.8% |18.2%|57.4%
BI3. 1.7%(.3% |3.0% |[8.3% [12.5% |20.5%|53.8%

Note: 1= strongly disagree; 2=moderately disagree;
3=disagree; 4=Neutral; 5=agree; 6=moderately agree; 7=
strongly agree.

BI1. | intend to use the tablet for learning in the future.
BI2. | predict | will use the tablet for learning in the future.

BI3. | plan to use the tablet for learning in the future.

It was calculated that only seven out of 343 (2%) respondents answered negatively to the three
questions, i.e. they do not use any kind of mobile devices in learning, have a negative attitude
toward using a tablet in learning and do not intend to use tablets in learning in the future. To
summarise, the statistical finding in this study show high level of students' acceptance of tablet

computers use for learning in higher education.
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Appendix G: Definitions Of The Constructs Used In The Development Of The Model

Table 31 Definitions of the constructs used in the development of the MALT model

Version
Construct name and Construct
o of the Definitions Note
motivation type type
model
Perceived Mobility |2 The degree to which learners perceive that a tablet is Main It is combined later with self-efficacy and
(extrinsic) portable or movable. ease of use being named perceived enablers.
Perceived 2 The degree to which learners perceive that using a tablet Main It is combined later with usefulness being
Achievement will lead to better grades. named perceived value.
(extrinsic)
Perceived Self- 1,2 The degree to which learners perceive that they have the Main It is combined later with mobility and ease of
efficacy (intrinsic) ability to use a tablet for learning. use being named perceived enablers.
Perceived Ease of 1,2 The degree to which learners perceive that a tablet is easy | Main It is combined later with self-efficacy and
use (extrinsic) to use and effort-free. mobility being named perceived enablers.
Perceived 1,2 The degree to which learners perceive that using a tablet Main It is combined later with achievement being
Usefulness will enhance their learning. named perceived value.
(extrinsic)
Perceived Identity |2 The degree to which learners perceive that they will be Main It is changed later to perceived image to suit
(extrinsic) viewed as up-to-date and fashionable as a result of their the TAM models, as recommended by TAM
using tablets in learning. experts.
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in learning.

Version
Construct name and Construct
o of the Definitions Note
motivation type type
model

Perceived 2 The degree to which learners perceive that they have the Main It is removed later due to psychometric issue

Willingness interests and eagerness to use a tablet for learning. in SEM analysis.

(intrinsic)

Attitude 1,2 The learners' like or dislike of tablet use in learning. Main It is removed later due to psychometric issue
in SEM analysis.

Actual usage 2 The actual use of tablet in learning Main It is removed later based on recommendation
of TAM experts in that tablets are not there
yet in the study context and also due to
psychometric issue in SEM analysis.

University support |2 The support given by the university in providing the Moderating |It does not show any significant moderation

facilities necessary to support students’ use of tablets for effect on the relationships in the model
learning. during the SEM analysis.

Skill 1,2 The learned ability to use a tablet for learning. Moderating | It does not show any significant moderation
effect on the relationships in the model
during the SEM analysis.

Knowledge 2 What students know about tablet computers and their use | Moderating |It does not show any significant moderation

effect on the relationships in the model

during the SEM analysis.
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Version
Construct name and Construct
o of the Definitions Note
motivation type type
model
Facility 1 All the resources and support available to students when Moderating |It is divided later to university support,
they use tablets for learning. teacher support and tablet characteristics.
Tablet 2 The salient features of a tablet that can help or hinder Moderating | It does not show any significant moderation
characteristics learners to use the tablet for learning. effect on the relationships in the model
during the SEM analysis.
Discipline 1,2 The department in which students are registered, or the Moderating |There is no statistical difference between the
main subjects of their degree courses. groups of discipline in the MALT model based
on the SEM analysis.
Experience 1,2 The expertise in using tablets. It means how much Moderating |There is no statistical difference between the
experience a learner has in using a tablet. groups of experience in the MALT model
based on the SEM analysis.
Behavioural 1,2,3 The learners' behavioural intention to use a tablet for Main Same in all versions
intention learning.
Perceived 1,2,3 The degree to which learners perceive that they have fun Main Same in all versions
enjoyment when using a tablet for learning.
(intrinsic)
Perceived image 3 The degree to which learners perceive that the use of a Main This construct was known as perceived

tablet for learning is a means of enhancing their status

among their social groups.

identity in the second version.
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tablets for learning.

Version
Construct name and Construct
of the Definitions Note
motivation type type
model
Perceived enablers |3 The degree to which learners perceive that tablet facilities | Main It includes three constructs: ease of use,
(ease of use and mobility) and self-facilities (personal self mobility and self-efficacy
efficacy) enable them to use tablets for learning.
Perceived value 3 The degree to which learners perceive that using a tablet Main It includes two constructs: usefulness and
(extrinsic) for learning is valuable. achievement
Access 1,2,3 The quality of Internet access when using a tablet for Moderating |Same in all versions
learning.
Teacher support 2,3 The teacher supports and encourages students to use Moderating |In the first version, it was considered as

facility.

*SEM = structural equation modelling
*TAM = technology acceptance model
*MALT = motivation and acceptance of learning with tablet
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