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Abstract

The aim of this research has been to investigate how m-learning can be used to
complement traditional learning environments in Higher Education in Saudi Arabia.
Specific attention has been paid to how engagement and performance in learning can be
influenced by the type of avatar representation of the teacher on the mobile device, which
might be in the form of video, audio, image, cartoon or simple text. This study enhances
the field of knowledge related to m-learning via three main contributions which are

described and developed as the thesis progresses.

Firstly, the research develops, as an extension to the traditional technology acceptance
model (TAM), an educational model, MADE-ME (Multi Avatar Delivery Environment
for Mobile Education). This model defines how students can interact with different avatar
representations of the teacher to deliver learning content. The model shows the
relationships between factors such as engagement, interactive elements, gender, major of

study, pedagogical performance, etc.

Secondly the research produces a framework MADE-ME (Multi Avatar Delivery
Environment for Mobile Education) web-app that enables a range of avatars to represent
the teacher in their purpose of delivering interactive learning content via mobile
technologies, and which allows students to be tested on how much they have learnt from

the content or lesson.

Thirdly, a comprehensive case study is undertaken with student groups studying on a
compulsory English language module as part of their higher education in Saudi Arabia to
determine how they engaged with the mobile content and how effective their learning
was to evaluate and to validate the MADE-ME model and app. The data was collected by
a mixed methods approach and used REGRESSION and UNIANOVA techniques for
analysing the quantitative data from questionnaires, and a thematic approach for

analysing qualitative data from open-ended questions.

The thesis concludes with recommendations for implementing m-learning in Saudi higher

education, limitations of the current study and suggestions for further research.
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1 Introduction

1.1 Preface of the Area

Information and Communication Technology (ICT) has grown tremendously over the
past two decades, and this has had a great impact on the education system in general. No
longer are classrooms restricted to the teacher-student environment; instead, there is
increasing use of technology, to supplement traditional teaching methods. Initially, the
use of technology was restricted to the classroom or laboratory environment and, whilst
this offered a richer set of teaching resources, the physical limitations of desktop
computers meant that students could not access learning materials in a place or location

outside of their classrooms or schools (Mupfiga et al., 2017).

Growth in the use of programs for PCs, more affordable laptops, and improvements in
communications technology facilitated the development of e-learning, leading to an
increase in learner interactions, remote instructors and the delivery of knowledge and
content to learners at a time and place convenient to them (Bidin & Ziden, 2013). E-
learning courses also provided the opportunity for a social learning environment to be
developed, portrayed by participation and interactivity for both learners and teachers
(Brindley & Walti, 2009). In the 2000s, virtual learning environments were introduced
to facilitate student involvement in the learning process and to provide them with access
to a range of educational resources (Guy, 2009), as well as MOOCs (Massive Open
Online Courses) as a means of delivering short courses to large cohorts of online

learners (Michael, 2016).

Recently there has been a huge growth in the smartphone and tablet market across the
world. Forrester research shows that this rate of growth is increasing steeply and by
2019, it is expected to reach 3.5 billion subscribers (Meena, 2014). The percentage of
companies that planned to provide m-learning support for their staff rose from 38.5% in
2007 to 51% in 2011 (Quinn, 2011), indicating great potential for mobile applications to
have significant penetration in the education marketplace (Meena, 2014). Isman et al.
(2015) reported that the revenues generated in the Middle East in 2012 for m-learning
products were $88.3 million, with estimated revenues for 2017 likely to more than

double to $205.4 million.



As a result of this growth, teaching organisations in developed and some developing
countries, including Saudi Arabia, are now adopting new teaching methods, informal
learning approaches and emerging technologies, such as smartphones and tablets, to
support the delivery of learning skills, materials, collaboration, knowledge sharing and
lifelong learning (Hawkins, 2016; Bidin & Ziden, 2013). It can be said that m-learning
has taken the advantages of e-learning even further by allowing easy access to study
resources whilst “on-the-move” as part of blended, informal or distance learning (Ng &

Lindgren, 2013; Omale et al. 2010; Nassuora, 2013).

Saudi Arabia is one of the worlds fastest growing economies with growth in the
education sector and use of ICT being key indicators of this economic development
(Alhabeeb & Rowley, 2017; Elyas & Picard, 2010; Almarwani, 2011; Alothmanet al.
2017). To benefit from this growth, the higher education system in Saudi Arabia has
been observed to have made significant progress in the implementation and adoption of
technologically advanced systems and student learning approaches in response to global
shifts towards modern educational methods (Al-Fahad, 2009). Indeed, most Saudi
universities have set up e-learning and distance learning ,,deanships™ to integrate the
elements of e-learning across the entire educational pathway, from transforming
traditional learning methods, to making lessons accessible to all students (Algahtani,

2011), and latterly to a focus on m-learning.

Recent developments in mobile technologies have highlighted their potential for use in
formal education. For example, a study by Al-Fahad (2009) on mobile learning
technologies and the perception of these technologies, suggests that mobile learning
could pave the way to better student retention and understanding, thus becoming a very
useful tool that aids education. Nassuora found that despite mobile learning being in the
early stages of development in Saudi Arabia, the acceptance rates of m-learning
technologies were quite high amongst both students and teachers alike. However, he
also stated that full-scale studies of every aspect about m-learning will be needed as m-

learning in Saudi Arabia progresses beyond its initial phase (Nassuora, 2013).

While much research has been conducted from various perspectives in mobile learning
around the world, as yet, there is a lack of focussed research on the use of avatars for

mobile learning globally and particularly in Saudi Arabia, despite studies showing that
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this might be an important consideration for student engagement and achievement. For
example, Ng & Lindgren examined the effects of avatar customisation and narrative on
engagement and learning in video games, and have suggested that future studies could
look at learners®™ interactions as a way of achieving excellent teaching and learning
outcomes (Ng & Lindgren, 2013), and a study by Falloon showed that the use of avatars
could provide for “a powerful, motivating, and educationally valuable learning

opportunity” (Falloon, 2010).

The primary aim of this research is to investigate the increasing interest in m-learning
from an educational point of view in Saudi Arabia and to ascertain how m-learning can
be used as a tool to complement and/or substitute traditional learning environments.
Within this general consideration of m-learning, specific attention is paid to the ways in
which engagement and performance in learning can be influenced by the type of avatar
representation of the teacher on the mobile device, which might be in the form of video,
audio, image, cartoon or simple text. In other words, this study investigates how
different ways of delivering learning content to students can influence learning
outcomes especially when they are away from the traditional classroom. An extension to
the traditional technology acceptance model (TAM) (Davis, 1985), is made to describe
the interactions between avatar types, student preferences and pedagogic performance

for m-learning in a Saudi context.

1.2 Research Objectives

For the purpose of this thesis, key terms are defined as following in the Table 1 - 1.

Table 1 - 1 Definition of key terms
Term Definition Purpose

The learning that occurs across multiple contexts, through
M-learning | social and content interactions, using a personal electronic | Domain of study

device (Crompton et al. 2016).

A visual representation of human characters on the mobile

Avatar ) . . . Focus of stud
interface in an educational environment (Haake, 2006). Y

A simplified representation of a real system with any

hypotheses required to describe the conceptual system, Conceptual

.. .. lution t
Model often statistically. A model concentrates on predicting how sorution fo
problem

factors rely on or influence other factors based on formal




relationships that allow the conversion of numerical data
into useful information (Adam & Pomerol, 2009).
A physical or real representation of the model as layers of .
Physical
Framework | @0 application system that can be implemented with the representation of
intension to support the building of something that the model
expands the structure into something useful (Rouse, 2015).
Mobile A small specialised program accessed or downloaded onto Implementation
Web-app | mobile devices such as iPhones/smart phones, tablets or of the model on
. ) ) digital of the
iPads (Northern Ireland Social Care Council, 2014). content
Division of participants into two or more groups to test the
ST effect of a specific treatment. The group that receives the Cas iy
training or series of runs is called the experimental group
(Mertens, 2014).

To accomplish the main aim of the research, the following objectives apply:

To identify the main benefits, opportunities and challenges of m-learning when adopted
in Saudi Arabia from a students® perspective, and to investigate students”readiness and
willingness to use an m-learning approach in their studies within the context of a

specific module within their degree courses.

To investigate the most preferred/engaging avatar representation of a teacher (audio,

video, image, cartoon, text) for delivery of learning content via mobile technology.

To develop an educational model that links delivery of learning content via mobile
technologies with pedagogical performance by:

a) Setting the variables and factors that align with the research context.

b) Testing a set of hypotheses to determine whether engagement with specific avatar

types has a significant impact on pedagogical performance.

To design and create the framework for an online web-app that can deliver m-learning

content to a mobile device via different avatar representations of the teacher (audio,



video, image, cartoon, text) and which can be used to test the pedagogical effectiveness
of each approach by:

a) Constructing different m-learning avatar interfaces.

b) Delivering the content via mobile web-app.

c¢) Testing students™ pedagogic performance of avatar interface type through the
mobile we-app.

d) Providing students with the opportunity to co-create and re-design their best m-

learning interface framework based on their opinions, preferences and performance.

To evaluate the proposed m-learning model and web-app through:

a) Testing the effectiveness of engagement and pedagogical performance through a
first stage of experimental design via questionnaires and exam scores.

b) Assessing the second round of experiments based on participants® perceptions

through a second stage of experimental design via questionnaires and exam scores.

1.3 Research Questions

Linked to these objectives the central questions of the research are:

1) What are the benefits, opportunities and challenges that m-learning can bring to
the student population within specific higher education institutions in Saudi?

(Objective 1)

2) What is the preferred/most engaging way of representing the teacher through

an avatar (audio, video, image, cartoon, text) on a mobile device? (Objective 2)

3) Is there a significant relationship between students®preference for engagement
with particular avatar types and their pedagogic performance; and can such

potential relationships be represented on the research model? (Objective 3)

4) How can different avatar representations of the teacher be used to develop and
deliver learning content via a mobile web-app in order to engage students and

improve their pedagogic effectiveness? (Objective 4)



5) What conclusions can be drawn by investigating the links identified through
the evaluation of engagement and pedagogical performance in m-learning
when the teacher is represented by different avatar types using a cohort of
students studying on a degree course at a university in Saudi Arabia?

(Objective 5)

1.4 Research Contribution or the Novelty of the Research

This study enhances the field of knowledge related to m-learning via three main
contributions which will be described and developed as the thesis progresses, in

summary:

This research develops an educational model, MADE-ME (Multi Avatar Delivery
Environment for Mobile Education). This model defines how students can interact with
different avatar representations of the teacher to deliver learning content. The model
shows the relationships between factors such as engagement, interactive elements,

gender, major of study, pedagogical performance, etc.

This research produces a framework MADE-ME (Multi Avatar Delivery Environment
for Mobile Education) web-app that enables a range of avatars to represent the teacher
in their purpose of delivering interactive learning content via mobile technologies, and
which allows students to be tested on how much they have learnt from the content or

lesson.

A comprehensive case study and investigation of perceptions from student groups
studying a particular module in higher education in Saudi Arabia in order to determine
how they engaged with the mobile content and how effective their learning was in order
to evaluate and validate the MADE-ME model and app. The data was collected by the
mixed methods approach: using REGRESSION and UNIANOVA techniques for
analysing the quantitative data from questionnaires, and the thematic approach used for

analysing qualitative data from the open-ended questions.



1.5 Thesis Organisation

The research takes a scientific approach in order to devise the model and framework
that are the key contributions. The thesis has been structured with the following

chapters:

Chapter 2 discusses the Saudi Arabian education system, including the impact that
culture and gender have on teaching delivery. The importance of introducing technology
into higher education in Saudi Arabia and its current use in learning is discussed, as is

the importance placed on the teaching of English to Saudi students.

Chapter 3, further introduces the concept of m-learning, and reviews literature related
to the benefits and opportunities afforded by m-learning as well as some of the current
challenges and barriers associated with it. The chapter also introduces the Technology
Acceptance Mode (TAM) and some of its derivatives as a starting point for the
development of a model to describe acceptance of m-learning in Saudi Arabia and the

motivation for investigating this.

Chapter 4 covers topics related to user experience and how good design can impact on
the use of technology for education. The chapter then discusses what avatars are, their
origins and how they can be used as part of the learning process, some of the benefits of
avatars and examples of avatars in a learning context are also given. It also introduces
the integration of Human Computer Interactions (HCI) components and multimedia into

the interface design and how these affect/influences by the learning theories and styles.

Chapter 5 reiterates the research aim and questions, and describes the research
methodology and experimental design of the studies undertaken during the course of the
research. An explanation of the research methodology used is provided, as well as the
research approach, ethical considerations and data collection techniques which include
pre and post questionnaires/surveys for the first and second studies and co-creation
workshop with students in order to incorporate other collaborative and interactive

elements.

Chapter 6 describes how the different m-learning technology acceptance models
introduced in Chapter 3 can be combined and extended to develop a new pedagogical
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model constructed specifically for this research to align m-learning in a Saudi context
with human mobile interaction. This model included factors that might affect and
optimise the m-learning for English content delivery. It also develops a number of
hypotheses to be tested regarding characters in the model such as engagement,
enjoyment, convenience, gender, interactive multimedia, performance expectancy,

effectiveness and behavioural intention to use m-learning.

Chapter 7 describes the development and implementation of the m-learning web-
application (,,web-app") framework using avatars which were developed to represent the
teacher and deployed by using specific software for the selected institution to
understand how well students can engage with the m-learning environment using
avatars. Moreover, this web-app was also designed to enable the testing of how much a
student has learnt from the content or lesson. In addition, this web-app is used to

validate the relationships between factors based on the research model.

Chapter 8 presents the findings of the data collected. Qualitative and quantitative
analyses are conducted to provide a better perspective of the problem and the current
state. The m-learning application using avatars is also evaluated based on a pedagogical
perspective. Quantitative data are analysed by using SPSS version 21. The open-ended
questions and workshop comments are analysed by adopting the thematic analysis

procedure.

Chapter 9 discusses and interprets the findings obtained from the data analysis and also
presents the links between the results and the research hypotheses. In addition,
consistencies and differences with other studies” findings are covered in this chapter.
The research questions are revisited and the theoretical contribution for implementing

this approach to learning is discussed.

Chapter 10 highlights the main contribution of this research. The chapter covers a
summary of the research model and its implication to the field. It also summarises the
developed web-app framework and draws together the recommendations for
implementing m-learning in Saudi higher education that been found from the research
findings. Lastly, it high lights the limitations and challenges the researcher encountered,

and suggestions for further research areas are then presented.



1.6 Chapter Summary

This introductory chapter has presented a brief background to the area of study outlining
the research problem, the current situation of m-learning in Saudi Arabia, the aim and its
objectives together with the research questions that the study will address. Figure 1 - 1

provides an overview of the chapters*organisation.

The organisation of this thesis is shown in the following diagram.

Research Background Context and Literature

1 1
1 1
1 1
i Chapter 1 Chapter 2 Chapter 3 Chapter 4 i
1

i Introduction N Saudi Arabia 5| Mobile Learning |p| User Experience, i
: Educational System Avatar and !
: Learning theories [}
I ]

Methodology and Experimental
Chapter 5

Research Methodology;
Experimental Design

Chapter 6
Conceptual Research Model (MADE-ME)

Framework of Application and
Chapter 7

Web-App Framework Implementation;
Case Study

Evaluation

Chapter 8 Chapter 9

Result and Analysis Discussion

Conclusions
Chapter 10

Contributions, Recommendations,
Limitations and Future Work

Figure 1 - 1 An overview of the chapters organisation

The next chapter provides the background and research context for education in

Saudi Arabia.



2 Education System in Saudi Arabia

2.1 Introduction

There are various aspects that need to be considered while implementing advanced
technologies to assist m-learning in higher education institutions. These aspects not only
include the technological concerns but also relate to educational theories, acceptance of
the technology, and cultural aspects. Care should be taken to understand the proposed
scenario from these perspectives in order to establish how technology can be used to
enhance the learning experience. This chapter sets the context of the research by
describing the Saudi education system and important factors associated with it that

might influence the parameters and focus of the research.

2.2 Education System and Context

The educational system in Saudi Arabia includes a variety of paths to cover the different
needs of students. Compulsory education comprises six years of primary school, three

years of secondary school, and is followed by three years of high school (Ghaith, 2013).

With regards to education after high school, students can progress to higher educational
programs through either studying at public or private universities. In Saudi Arabia, the
number of universities has grown over the past decade in response to the increasing
population and an era of oil boom (Abubakar et al. 2016). There are currently 52
universities and colleges in Saudi Arabia, including 24 public universities, 8 private
universities and 20 private colleges (Alfarani, 2016; MOE, 2015). The public
universities are coordinated and funded by the Ministry of Higher Education (Abubakar
et al. 2016). The government of Saudi Arabia has allocated a huge budget to this
Ministry, recently investing around $57.9 billion in education, which represents 25
percent of the countryS appropriations (Ministry of Finance, 2015). These universities
provide a variety of disciplines including, Medicine, Engineering, Computer Science,
Sciences, Business Administration and Arts. All curriculums of these mentioned

disciplines must be taught in the English language.

The government of Saudi Arabia is looking to improve the quality of teaching and

learning in its universities, not only by improving traditional teaching methods, but also
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by improving learning through provision of various technologies ,increasing flexibility
of learning, promoting a better learning atmosphere, improving cognition, enhancing the
learning experience, and encouraging students to be more interactive and to actively
participate in class through the adoption of new learning technologies including those to
support online learning (Al-Fahad, 2009).The advantages of adopting technologies such
as mobile learning in higher education for students have been well reported in previous
studies, for example, (Al-emran et al. 2016; Aldhaban, 2016) and will be considered in
the context of this thesis in Chapter 3 alongside potential challenges. It should be
mentioned here, however, that although one of the barriers to implementing m-learning
in developing countries is often the high cost of owning a device which is reliable and
has multimedia functions to enable learning, Saudi Arabia has one of the world'S richest
economies and students get paid a monthly allowance while they study in higher

education and hence can readily afford such devices (Alfarani, 2016).

2.3 Culture and Gender in Education in Saudi Arabia

Saudi Arabia has a gender-segregated education system which reflects the traditional
and cultural expectations of its society. Studies show that the demand for good
education in Saudi Arabia is high, and that use of technology is also generally high
driven in part by this gender based segregation (Alharthi et al., 2017; Alothman et al.,
2017). Further and higher education institutions are using technology to provide
teleconferencing and video conferencing to promote the mobility of women. These
technologies play a key role in the education sector of Saudi Arabia as they promote and
facilitate the acceleration of access to good education without a gender bias (Baki,
2004). However, some researchers argue that although there are these steps taken by the
education sector to bridge the gender gap, there needs to be a significant change in the
adoption of technology in order for access to education to reach all students and in order
to promote an environment where there is significant participation amongst students
(Al-Alwani, 2005; Baki, 2004). Additionally, some academic staff members feel that the
use of technology does not provide enough incentives (Naveedet al., 2017), leading to
some researchers identifying that there is a lack of enthusiasm to implement learning
technologies by educational institutions and a lack of resources and trained staff to
oversee the implementation in order to harness the benefits of these technological

innovations (Al-Alwani, 2005; Naveedet al., 2017).
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Gender segregation and the cultural expectations of society in upholding its beliefs and
traditions have a profound impact on the education system in Saudi Arabia. Saudi
Arabia has a distinct cultural and intellectual stance when compared to Western
countries. Various traditions, beliefs and behaviours affect the implementation of
technology in the educational sector, and these are quite different to Western culture
(Alfarani, 2016), for example, the demographic variables (such as gender) influenced by
the cultural traditions and norms of the country. The perceived usefulness of technology
and the role technology plays in the education sector are also different when compared
with Western counterparts (Hsu, 2013). While implementing technologies for education,
there is a significant need for developers to understand these cultural perceptions and to
ensure that the design and development of such technologies suit the needs and wants of
the learners (Baker et al., 2007). Many researchers support this theory of planned
behaviour, for example, Alenezi et al., (2010) and Seliaman & Al-Turki (2012) argue
that it is imperative that cultural and social norms are taken into account while
developing technology in order to improve its perceived usefulness. Technologies can
be successfully implemented, if and only if, they are perceived to be useful by the end-
users. For this implementation to be achieved, it becomes mandatory that the end-users
can relate well to the technology and that it is visually appealing. The visual appeal of
technologies can be achieved when users are presented with an environment which they
are used to and which does not offend their beliefs (Al-Alwani, 2005). Therefore, whilst
the use of available technologies in an educational field could help to overcome cultural
issues and increase pedagogical performance, this can only occur if attention is paid to

the users requirements.

2.4 Driving Forces for Technology in Education

In the modern era, the use of technology cannot be understated. Technology plays a key
role in teaching and learning. Implementation of good technologies helps overcome
various learning barriers and also provides a means to increase student interaction and
participation (Brown, 2000). Many researchers support this theory and also argue that
the use of technology in classrooms for the purposes of learning needs to be functional

and reflect the ,real world“as opposed to just traditional learning (Ghaith, 2013).
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Education in Saudi Arabia is one of its fastest growing sectors and is also a key
indicator of the economic development of the region (Alothmanet al. 2017). Given the
growth rate of this sector, there is tremendous spending potential and universities and
other higher education institutions are competing to provide better quality education that
is accessible to both female and male students (Alharthi etal, 2017). From a Saudi
Arabian context, technology plays an even more important role in the education sector
as universities are finding it increasingly difficult to be able to employ skilled
professionals to mentor students. Hence, universities are keen on implementing
technologies such as smartphones to support the talented lecturers they employ and to
help maximise the impact they can have on the quality of teaching (Alhabeeb &
Rowley, 2017). With Saudi Arabia being the fourth largest user of the internet and other
related technologies in the Arab world, this environment helps to leverage the use of

technologies in an educational context (Al-Ghaith et al. 2010; Alothman et al., 2017).

Thus, technologies that promote education and provide opportunities for students to
learn at their own pace and also use their creativity have now become very common in
the country. Virtual learning environments that help collaboration between students and
teachers through technology, such as smart phones, are also becoming a necessity, as
opposed to a luxury for higher education institutions, and despite reservations by some
teachers, students and other stakeholders universities are subsequently keen on looking
at implementing technologies that would help students maximise their potential and

help achieve a vibrant learning environment (Al-Fahad, 2009; Almalkiet al. 2013).

One key reason behind the motivation to study m-learning in Saudi Arabia is the rate of
penetration of mobile technology in the country and correspondingly the growing
potential to tap into the technology and leverage it for use in the academic field.
Smartphone penetration is set to rise to 84% in Saudi Arabia by the end of 2016 among
the very highest anywhere in the world according to Fox(2013), a figure backed up by
historic data and from the Saudi Arabia Consumer Electronics Report 2010, where
mobile phone sales accounted for around 22% in the year 2009 with expected the sales
growth at the Compound Annual Growth Rate (CAGR) of 7% by 2014 (Report Linker,
2010 as cited in Chanchary & Islam, 2011), and from Our Mobile Planet statistics which

show that roughly three in four people in Saudi Arabia own a smartphone, giving the
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country one of the highest smartphone penetrations in the world (Fox, 2013) as shown

Figure 2 - 1.

d
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Figure 2 - 1 Countries with the highest smartphones penetration (Our
Mobile Planet by Google (Fox, 2013)).

2.4.1 Current State of Technology in Saudi Arabia Higher Education

Studies have shown that the Saudi Arabian government and its educational institutions
have made investments in terms of finance, time and resources to enhance the education
system in the country (Alenezi et al., 2010). The government provides students with
technological resources and computer tablets in order to motivate them to pursue
education. Most students are provided with tablets, PCs and laptops including access to
the internet in order to help them with their education (Alfarani, 2016). This
engagement of the government and higher education institutions in Saudi Arabia to
harness technological resources and promote a good education system has led to a
significant increase in the number of students attending schools and taking up higher
education (Alenezi et al., 2010). However, despite Saudi Arabia being categorised as
one of the wealthiest countries from an economic point of view, its education
environment is still considered to be that of a developing region (Alothman et al., 2017).
Correspondingly, the question that arises is why, despite the enormous budget and
resources that the Saudi Arabian government invests on developing education in the
country, is the standard of education still low?
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Many universities in Saudi Arabia constantly use technologies to aid day-to-day
teaching. For example, video conferencing is used to facilitate male professors and
lecturers teaching in female universities (Ismail et al. 2016). However, the lack of
infrastructure in Saudi higher education is a major factor delaying further development,
and may even decrease the quality of education in the country. The existence of generic
smart technologies are gaining popularity in Saudi Arabian higher education
institutions, but the usage of these technologies is small compared to higher education
institutions worldwide (Al-zahrani, 2011). Also, Alenezi claims that whilst universities
are willing to invest in tech-savvy tools and programs that would be appreciated by both
the teachers and students alike, flexibility and improvement of skills are two main areas
that universities must consider when implementing such technologies (Alenezi et al.,

2010).

2.4.2 Mobile Learning in Saudi Arabia

Knowledge of the growth of e-learning within Saudi Arabia is important for
understanding the background to m-learning. In educationally developing countries,
such as Saudi Arabia, the evolution of e-learning in higher education has grown steadily
(Jairak, Praneetpolgrang, & Mekhabunchakij, 2009). In the 1980s, e-learning started to
appear in Saudi universities as an alternative learning approach to traditional face-to-
face learning (Chanchary & Islam, 2011). Due to the rapid expansion of technology,
personal computers became the most important tools of learning (Al-Fahad, 2009;
Alshumaim & Alhassan, 2010), and in many cases, developments in technology have
allowed students to study and communicate with teachers and peers through

asynchronous tools in terms of distance learning or 'd-learning' (Al-Fahad, 2009).

Growth in technology has also given rise to a number of open universities in Saudi
Arabia where e-learning platforms are common, and these open universities make use of
e-learning technologies and platforms in order to support their distance education
learners (Ismail et al. 2016; Alothman et al., 2017). The increase in education using d-
learning can be described as a transitional step from PC learning to learning through
mobile devices. Mobile learning was revealed in the 1990s with the successful
development of Bluetooth and WAP (Wireless Application Protocol) which enabled
students to access course materials 'on the go' (Nassuora, 2013), and which has

subsequently developed to provide assisted teaching resources to support the students,
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helping them to learn at their own pace, revisit material that they are not very
comfortable with, and provide them with the flexibility to learn from any location. The
concept of mobile learning is therefore not something new in the Saudi Arabian context.
There are several applications for mobile devices which have been used at schools,
working environments and in everyday life (Huang et al. 2010), and the Saudi
government has funded a number of m-learning projects at many of the local
universities, including Saudi Electronic University, King Imam Muhammad University,
and King Abdul-Aziz University (Badwelan et al. 2016). Moreover, it has invested in a

number of related infrastructure sub-projects, such as:

e The National Centre for E-Learning and Distance Learning (NCELDE).

e The National System for the Management of E-learning (JUSUR).

e The Learning Management System (LMS).

e The Saudi Digital Library (SDL).

e The Medicine Program at Qassim University (Almarwani, 2011; Badwelan et al.

2016).

These projects and systems show the rigorous infrastructure for online learning in the
country which should support and encourage further integration of m-learning to take

place.

In recent years, a number of studies have focused on learners™ perceptions towards m-
learning, such as users™ acceptance of the technology and the impact of applying
different m-learning approaches on students over traditional face-to-face learning (Abu-
al-aish & Love, 2013; Alfarani, 2016). Given the high acceptance rates for mobile
phone-related technologies in Saudi Arabia researchers believe that the acceptance rate
will also be high for the implementation of such technologies in an educational context
(Al-Fahad, 2009; Nassuora, 2013). However, an investigation into the acceptance of m-
learning in Saudi Arabia by Seliaman and Al-Turki (2012), based on the extensive
Technology Acceptance Model (TAM), concluded that, although there is a possibility of
technology acceptance and higher perception of usefulness across Saudi Arabian staff
and students, there are limitations when the technology does not offer innovation or use

the state-of-the-art tools to develop a mobile learning platform (Seliaman & Al-Turki,
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2012). Seliaman and Al-Turki also believe that there is a gap in using mobile learning

technologies alongside regular education in Saudi Arabia.

2.4.3 Importance of English for Saudi Students

English is one of the most important languages in the world, and subsequently the
teaching of English as an International language is becoming an increasingly important
module in the universities of many developing countries, including those within Saudi
Arabia. English is frequently the communication medium in fields such as education
and business. Research from around the world shows that cross-border business
communication is most often conducted in English (Geng & Chunling, 2017; Luo &
Shenkar, 2017). Many opportunities in international regions and markets are created
when learners have a working knowledge of English grammar. Its importance in the
global market place therefore cannot be understated, and speaking and reading English
opens up opportunities of job employment. It is therefore not surprising that English
language is the dominant language of business and commerce within Saudi Arabia as
well as the main language of instruction for university courses within the country

(Almarwani, 2011).

Consequently, in Saudi Arabia, the English module is a core course to help prepare
students for their instruction in English, and it must be completed and passed with a
minimum mark of 60 percent by all undergraduate students in their first year of study in

all universities (Sedgwick, 2001).

However, when trying to adopt a new technology in education, particularly in Saudi
Arabia, there are some factors, such as cultural norms, which can affect the flow of
uptake (Almarwani, 2011). The country is following gender-segregation of campuses
whereby male instructors are not allowed to teach female students face-to-face. As a
result of the gender policy, there is also a lack of female instructors but not of male
instructors. Male instructors can therefore teach female students, through only via a
closed circuit television system (Algahtani, 2011). In addition, male students cannot
meet with female students or directly exchange their knowledge and experience.

Therefore, it is possible that m-learning can be used to more effectively support the

current situation, which would help all students in general and female students
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specifically, regardless of the segregation, so that both genders can access the same

learning materials and achieve more positive outcomes.

2.5 Motivation for this Research

From this review it can be seen that Saudi Arabia is well placed both technologically
and economically to implement m-learning within its universities, with the potential for
enhancing the quality of its teaching as well as improving access to learning for both
genders. The approach of teaching courses online has also been shown to be cost-
effective enabling more students to be taught with fewer tutors than the number required

for traditional face-to-face teaching (Wisneski et al. 2017).

One area where m-learning might have considerable potential is in the teaching of
English language. A number of previous language studies focus on the use of mobile
devices in different educational settings, including: listening skills, learning new
vocabulary via SMS messaging, pronunciation, students™ perceptions and students”
usage (Eppard et al. 2016),however, there are few empirical studies about the use of
mobile devices for teaching language grammar. The importance of this as an area within
the context of this research is backed up by the performance and reviews of students
from Al-Baha University. At Al-Baha University, students study 90% of their course
modules and exams in English. Despite the extensive hours required for the English
language module, there is a notable lack of student understanding about the English
language in general, and in particular about grammar structures. Although importance is
given to this module for university students, their levels of English language knowledge
remains very low as noted while conducting this study (the average score of all students
in the placement exam was only 28%. In addition, due to the extensive hours required
for teaching this course, students frequently complain about having to attend a high
number of lectures and they have indicated their desire to learn at their own time and
place. Hence the concept of the adoption of m-learning as a way of delivering learning
content needs to be investigated in order to tackle this issue.

Investment in developed and developing technologies and, Information and
Communication Technologies (ICTs) to serve education in general and the provision of
English learning in particular, may in turn improve the level of academic performance

and enhanced the field of business.
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2.6 Chapter Summary

This chapter has reviewed the educational system in Saudi Arabia, including the cultural
aspects and how new technologies feed into this unique culture. This chapter helps to
understand the cultural and the educational landscape in the country which needs to be
kept in mind while designing and implementing new technology. For technological
implementation to be successful, ensuring that the cultural values of the end users are
respected plays a major role in determining how well the users are willing to engage
with the technology. This chapter also described the introduction of technology into the
Saudi education system and has identified the teaching of English language as a

potential area that could benefit from the adoption of m-learning.
In the next chapter, the benefits and challenges associated with mobile learning and its

introduction in the education systems are discussed along with models that assess

acceptance of technology.
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3 Mobile Learning

3.1 Introduction

Chapter 2 discussed m-learning within the context of the Saudi Arabian education. This
chapter considers the concept of m-learning further and in particular discusses the
benefits and opportunities afforded by m-learning as well as some of the challenges and
barriers to its adoption. The chapter then looks at how acceptance of m-learning can be
measured through the use of the Technology Acceptance Model (TAM) (Davis, 1985),
and its derivatives in preparation for enhancing the model further within the context of

this research.

3.2 Definition of Mobile Learning

Researchers define mobile learning (m-learning) as the process of learning in various
contexts and social interactions by making use of personal electronic mobile devices
such as iPhones and Android devices connected to the internet, thereby enabling
students to access learning materials (Baek & Touati, 2017; Crompton et al. 2016).M-
learning extends the advantages of e-learning by allowing easy access to study resources
whilst “on-the-move” as part of blended, informal or distance learning through the use
of mobile technology (Alebaikan, 2010; Park, 2011). M-learning can make learning
more accessible, flexible, personalised and attractive as learning can be carried out
anytime and anywhere, enabling students to study at their own convenient time and
place (Lu, 2013; Helen, 2013; Singh & Reed, 2001). In relation to the current research
context, m-learning refers to the use of mobile technologies as a way of delivering
learning content to the learner in order to enhance their learning experience through
having a representation of the teacher on their mobile device. While e-learning and m-
learning can be used as a substitute for traditional face-to-face learning, many
researchers believe that both e-learning and m-learning are more effective as an
assistance to, or extension of, traditional teaching methods rather than as new
independent and isolated tools (Alhassan, 2016). The increasing use of mobile and
wireless technologies, and the potential for such technologies to make learning
accessible to a wider range of individuals, thus creates great opportunities and exciting

new avenues for blended learning.
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The concept of blended learning is becoming increasingly popular, not only in the
academic world but also in the corporate world. Blended learning can be defined as the
combination of online learning and classroom learning on the same platform (Alfarani,
2016). Other definitions focus on the use of a variety of instructional media together
with instructional modalities in order to effectively deliver a course module (Manwaring
et al., 2017; Vaughan et al. 2014). Mobile devices have become more influential due to
the presence of all types of gadgetry that offer the potential to bring different learning
methods together (Al-Fahad, 2009). Researchers found evidence of m-learning being a
highly significant approach to use for blended learning with learners able to access
learning materials at anytime and from anywhere (Alhassan, 2016; Lu, 2013).Given that
blended learning modules use technology and various instruction methodologies, it is
becoming increasingly used in higher education environments and is gaining a lot of
momentum in distance learning to deliver courses effectively (Thomson, 2002; Ng &
Lindgren, 2013; Omale et al. 2009; Wiecha et al. 2010). Huang et al.'§ study for
example, indicated that by providing undergraduate students with facilities, content
instruction and information which is available outside of classrooms, distance learning

is becoming more acceptable among educational instructors (Huang et al. 2010).

3.3 Benefits and Opportunities of Mobile Learning

M-learning technologies offer a relatively new paradigm of learning that takes into
account the experiences of the learner and which enable the learner to approach the
lesson at their own pace. Research conducted by Naismith et al. in 2004, discussed the
technologies that would help establish a good m-learning environment. Indeed, there are
various advantages of an m-learning approach that no other methods of learning can
compare with according to Perrin et al. (2006). Recently, Osakwe et al. conducted a
comprehensive review on the features and usefulness of mobile technology and how it
can be integrated into the educational field (Osakwe et al., 2017). Several studies have
suggested that this type of learning environment is best suited to informal learning,
including distance learning, part-time learning and open universities, as opposed to
formal, physical learning environments (Park, 2011; Seifert, 2014). Perrin et al. (2006),
suggest a number of factors which predict the success of m-learning such as:

convenience, engagement, interaction, increases motivation, collaboration and
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compatibility, which overlap with other identified benefits and advantages of involving

mobile technology in learning including:

Portability: due to the size of mobile devices, one of the key advantages of mobile
technologies in a learning environment is that the learner can carry them to different
locations, making it easy for students to learn out of the classroom (Botha et al. 2010;
Romrell et al. 2014). Evans (2008) also assumed that the reason behind students
preference for podcasts over more traditional forms of learning was their portability.
Additionally, according to Alharthi et al., (2017), the portability of m-learning can
“automate” the process of teaching and help in managing the increasing number of

students enrolling for higher education in Saudi Arabia.

Convenience: the convenience of learning through a mobile device comes from the
flexibility it gives and from overcoming the restriction of needing a specific place and
fixed set of time for learning. Several studies have revealed the convenience of using m-
learning technologies which enable people to be in contact while outside the reach of
conventional communication and learning spaces. For example, m-learning is argued by
Guy (2009) to be a method whereby learners from across the globe can facilitate
sharing, collaboration and access to data and study materials online via smartphones and
other such devices, irrespective of physical barriers such as location and time zone.
Mobile technologies have the ability to provide learning materials 24 hours a day and 7
days a week via online connectivity (Isman et al., 2015). However, although overall
opinions are positive, Corbeil & Valdes-corbeil (2007) and Zhang and Aikman (2007)
claim that the effectiveness of the technology can only be achieved, if and only if, the
adopting education institutions have a thoroughly thought out plan to use the technology

in addition to conventional teaching.

Repeatability: m-learning allows students to pause and replay desired parts of the
information when necessary (Farsi, 2016; Stoicescu & Stanescu, 2015). This advantage

of repeatability is unique to online learning over traditional face-to-face learning.

Collaboration and interaction: mobile technology has significantly improved in
facilitating easier uploads and downloads of pedagogical materials and enabling

collaboration between students worldwide, practises previously restricted in e-learning
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environments. Singh et al. (2001) described the use of m-learning applications in
combination with traditional resources in the classroom environment as the key factor
for increasing learners“participation and collaboration. Furthermore, research has found
that using m-learning technologies in a classroom environment leads to increased
understanding of concepts, facilitates smoother communication, fosters a collaborative
environment and helps continuing education outside the classroom environment (Huang
et al,, 2010). Learners can also communicate and interact more readily with their
instructors and their colleagues, thus solving the obstacles of hiding behind large
monitors. Al-Fahad (2009) found that mobile learning will bring new opportunities of
learning, and other studies show that learning models in informal environments not only
enable educators and educational institutions to share information with relative ease, but
also to provide assessment and feedback for the courses and the ability to provide
flexible collaborative means of learning (Asiimwe & Gronlund, 2017; Huang et al.,

2010; Isman et al., 2015).

Engagement: the evolution of e-learning and m-learning technologies, their
advancement to distance learning and informal learning approaches, and the subsequent
adaptations of these technologies by higher education institutions are promoting
motivating and stimulating study environments (Alhassan, 2016; Huang et al., 2010;
Jeng et al., 2010). Algahtani (2011) reported that, the use of online learning with
different multimedia elements would provide an enjoyable, interactive and motivational
learning environment for students. Recent research claims that, the use of mobile
devices in education stimulate motivation, strengthen engagements and deliver content
(Asiimwe & Gronlund, 2017, p104). The overall belief is that both e-learning and m-
learning gives the instructor a powerful medium through which to control the content,
deliver a lecture in a more effective manner and engage students better in the learning

process.

Effectiveness: several attempts have been made to provide effective methods to assist
learners in the real world and to increase students™achievements through development
of m-learning activities (Lai et al., 2016). For instance, the results of research by Hung
et al, (2014) showed that, there was a positive learning attitude of the students towards
the use of mobile learning when a video-based approach used. The incorporation of

mobile technology and pervasive learning can enhance the effectiveness and
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accessibility of learning activities. Recently, Kukulska-hulme revealed significant
effectiveness though using mobile devices alongside traditional learning techniques in
the teaching and learning of the English language (Kukulska-hulme, 2015). In addition,
Leong et al. (2013) concluded from an experiment investigating the factors and
variables that affect students intentions to use m-learning that perceived usefulness,
perceived ease of use and perceived self-efficacy were positively correlated with

students®intention to use m-learning.

Freedom: mobile technology meets a variety of students™ needs and learning styles
(Badwelan et al., 2016). This type of learning provides students with the freedom to
choose how they learn or study. Furthermore, studies have shown that learners can also
benefit from visualising their learning path and consequently reflecting on their learning
experience (Guy, 2009). It is the potential for mobile learning to bridge pedagogically
designed learning contexts, facilitate learner-generated contexts, and deliver content
(both personal and collaborative), while providing personalisation and ubiquitous social
connectedness, that sets it apart from more traditional learning environments (Cochrane,

2010).

In summary, mobile technologies represent a ,,coming of age” for m-learning with their
incorporation of features such as in-built video players for displaying presentations, the
portability of the devices, acceptable screen size, easy connectivity, large memory and
battery capacity, the ability to support multimedia content and the ability to scan
information (Eppard et al. 2016). Furthermore, as mobile technology improves, it
becomes synergistic in nature, as the development and growing use of mobile
technology emerges on the back of each former improvement to facilitate and enhance
learners™ collaboration and interaction by means of accessing, discussing and sharing
related data via social networks within and across their educational environments (Jeng
et al. 2010). There is also extensive research underway on how wireless technologies
and hand-held devices could significantly lead to an educational breakthrough by
creating a Computer-Supported Collaborative Learning (CSCL) environment that
fosters ,,onrthe-move*learning capability available to a wide range of learners globally,
potentially surpassing any language or geographical barriers (Alfarani, 2016). Thus, as

higher education students continue to depend on technological innovation in and out of

24



the classroom, it is critical that instructors discover approaches to address their needs

(Annetta & Holmes, 2006).

3.4 Challenges and Barriers of m-Learning

Although the previous section focused on the positive advantages and benefits of mobile
learning, there also exist challenges and barriers which might delay the adoption of m-
learning. A number of researchers believe that inadequate planning processes for
implementing e-learning and m-learning environments lead to its failure (Asiimwe &
Gronlund, 2017; Bingimlas, 2009; Alhassan, 2016). There are also certain practical
issues or barriers whilst implementing advanced technologies for education. For
example, although avatars and Virtual Learning Environments (VLEs) provide a great
platform for blended learning, when implementing mobile learning platforms, they pose
certain restrictions. These restrictions are predominantly due to the limitation posed by
mobile hardware and technologies, as despite a tremendous growth in the personal and
handheld computing domain, the 3D technology and types of avatars sometimes used,
require sophisticated design and high memory space and processing capacity to be able
to display the contents effectively (Sohn et al., 2005). Additionally, with the integration
of technology in the curriculum or as a part of assisted teaching, there is a paradigm
shift in the teaching methodology. This, therefore, puts a lot of pressure on the teacher
to be able to use the technology with ease. Furthermore, the design of m-learning
interfaces and their usability is another potential barrier for both students and staff to
their use. Based on the literature, other challenges and barriers that may significantly

impact on the implementation of m-learning include:

Lack of the faculty members’ technical expertise: one of the main obstacles of adopting
m-learning is the poor experience of the lecturer with regards to designing lessons for
use on a mobile device from both technological and pedagogic perspectives. Therefore,
the lack of proper training to use the technology can be the major restriction to using the
technology (Seifert, 2014; Corbeil & Valdes-corbeil, 2007; Zhang & Aikman, 2007).
According to (Al-Azawei et al. 2016), staff resistance to any new experience is a
challenge which hinders the online learning uptake. For example, Alabdulaziz &

Higgins, (2016) found that the lack of training for teachers and the lack of technical
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support on how to use technology effectively were major obstacles for adoption of the

technology in teaching to overcome the mathematics difficulties in Saudi Arabia.

Lack of resources (hardware & software): according to Alhassan (2016), the poor
reliability and usability of some mobile devices due to their small screen size and
limited memory capacity may negatively affect their use of m-learning. This restriction
however is increasingly becoming less of an issue as device screen sizes are getting
steadily larger and more processing capacity is being added to the newer smartphones
and tablets. Hyland (2010) discusses these issues from an access and resourcing point of
view and argues that lack of adequate infrastructures to plan and implement the
technology, and provision of good software prevents teachers from leveraging the
technology to receive maximum benefit and at times provides a negative experience to

the students.
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Figure 3 - 1 Issues relating to access to resources barrier (Jones, 2004)

Jones has classified the key barriers related to implementing technologies as shown in
Figure 3 - 1. For example, poor quality or lack of hardware are reflected in a lack of
access to the learning content (Jones, 2004). Having the right resources and the
appropriate software to make use of the technology can make the difference between
success and failure of the technology implementation (Ghavifekr et al. 2011; Hong &
Songan, 2011). This is backed up by recent research which shows how poor
infrastructure and limited resources, for example unreliable internet connections, affects

access learning materials (Asiimwe and Gronlund, 2017).
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Financial abilities: this includes the costs of having reliable smartphones and network
connectivity billing. Further to these limitations, the lack of internet connectivity
especially for some students who may not be able to afford subscriptions to faster
internet tariffs is an issue (Asiimwe and Gronlund, 2017; Bingimlas, 2009; Chanchary
and Islam, 2011; Perrin et al., 2006). This is however an issue at individual student level

rather than in institutions or universities in Saudi Arabia.

Lack of confidence: Jones (2004) also identified lack of confidence in the use of the
technologies by the teacher as potentially having a detrimental effect on the pedagogy,
as shown in Figure 3 - 2, a factor agreed by Choy et al.(2009); and Seifert (2014). This
barrier against the use of technology in learning and teaching may be due in part to the
advanced age of some teachers coupled with a lack of knowledge regarding its benefits

(Alabdulaziz & Higgins, 2016).
> Lack oflclcl.l.

7
\ Lack of Technical
personal Problems

LACK OF
Lack of Acces siee
’l'EACl{ER o e
CONFIDENCE

Lack of
teacher
competence

Lack of “Self Lack of Skills
Traming” Traming

Lack of Pedagogical
Tramung

Figure 3 - 2 Relationships between confidence barrier and other barriers (Jones, 2004)

Less motivation: Ghavifekr et al. (2011) proposed that one of the key factors that can
have an adverse effect on the uptake on m-learning is the teachers or students
motivation. Al-Azawei et al. (2016), found that 47% of staff and 75% of students* were
unwilling or demotivated to use e-learning because of other mentioned challenges.
Therefore, significant effort should be placed on extending their academic
understanding of the potential impacts of m-learning on different learning aspects such

as learning engagement and pedagogical performance.

Poor management procedures: other challenges in using mobile learning environments

are more concerned with the education systems and the management approaches that are
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used to introduce mobile learning platforms such that they integrate effectively with the
existing learning platforms (Naveed et al., 2017). Educators and academic institutions
may lack formal procedures and management capabilities to roll out complex systems.
For successful implementation, universities and other higher education institutions
should therefore have in place management infrastructure along with good ICT
resources to support teachers in coping with changes that ensue from the
implementation of new technologies and also provide a smooth transition. For teachers
and students to be able to appreciate the technology fully (Al-Azawei et al. 2016), they
should also effectively implement policies and understand the implications of

implementing mobile learning (Kukulska-Hulme et al., 2009).

Poor interactions with peers: Alhassan (2016), found one of the challenges that
significantly affects the implementation of m-learning is the lack of interaction between
the user and the designed interface. Corbeil & Valdes-corbeil (2007) added that a feeling
of isolation or being ,out of the loop™ might occur for those not interested in the

technology as opposed to those who embraced it.

Sections 3.3 and 3.4 have identified a number of benefits and opportunities, and
challenges and barriers that can have an influence on the acceptance of the technology.
Various researchers, for instance, Annetta & Holmes (2006), Deuchar & Carolyn (2003)
and Falloon (2010) have also shown interest in the field of m-learning and have
similarly identified both opportunities and challenges. It can be concluded that,
acceptance of m-learning 1s a complex field with instructor, confidence, infrastructure,
motivation, financial and institution management all being important dimensions that
influence the use of m-learning systems. Another key challenges is the interaction of the
students with the avatar online learning interface used to deliver the pedagogical content
which may draw their attention and engagement to the material. The challenges that
involve identifying areas of development and implementation of mobile learning

interfaces in an educational scenario are described in the forthcoming chapters.
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3.5 Technology Acceptance Model (TAM)

One of the aims of this research is to investigate studentsreadiness and willingness to
use an m-learning approach in their studies and alongside this to determine their
preferred avatar interface representation of the teacher and the interface which assists
them most effectively with their learning. It is thus important to be able to model the
factors that affect their acceptance of the technology and their performance when using
it. Acceptance of technology depends on the perceived usefulness of the proposed
technology and the attitude of the end-users towards the technology. The concept of
»technology acceptance™ began in the late 1970s as a result of many information
technology projects failing on the basis of insufficient knowledge by the people using
the system (Tabak & Nguyen, 2013). Thus, it became important to predict how well the
users would embrace the technology. The Technology Acceptance Model (TAM) was
therefore developed to understand if there would be acceptance or rejection of a
particular technology (Davis, 1985). Davis predicted that user motivation was
dependent on the stimulus obtained from the features of the system being developed and
its capabilities. The main three variables of the TAM are ,perceived usefulness’ (PU),
,perceived ease of use’ (PEOU) and ,attitude toward’ (AT) or intention to use the new
technology. Furthermore, another critical success framework to be considered for
implementing new technology is the Unified Theory of Acceptance and Use of
Technology (UTAUT) by Venkatesh et al. (2003)determines which also the factors that
influence the students™ intention to use a technology. The theory of TAM and UTAUT
provide theoretical bases and attempt to empirically compare factors from different
technology acceptance models. The remainder of this chapter reviews the literature
associated with the TAM and other learning models that have been derived from it with

particular emphasis on m-learning acceptance factors.

3.5.1 Intrinsic Motivation/Engagement

In the original Technology Acceptance Model (TAM), the motivation of the users is
discussed from three different perspectives, namely, (1) the perceived usefulness of the
system that is to be deployed, (2) the perceived ease of use of the system proposed and
(3) the users“intention towards using the proposed system (Davis, 1985) as depicted in

Figure 3 - 3. The perceived usefulness/performance expectancy of the system is defined
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as the level or degree to which the user believes that the system deployed would

enhance their current performance while carrying out certain specific tasks.

User Motivation

Perceived

Usefulness
Attitude

Toward

Using
Perceived /

Ease of Use

Actual
» System
Use

Figure 3 - 3 Technology Acceptance Model (Davis, 1985).

Subsequently, the attitude and behavioural intention towards using the system is
influenced by the perceived ease of use and perceived usefulness. The perceived ease of

use also has a direct influence on perceived usefulness.

The perceived ease of use of the system is defined as the degree or level to which the
user believes that the system that is to be implemented would require less physical
and/or mental efforts in order to perform regular and routine tasks (Davis, 1985). A
concept enhanced by Davis as shown in Figure 3 - 4 to incorporate the view that a
system‘S functionalities act as the stimulus to the user who then becomes motivated to
use the system with the perception of usability seen in the actual response of using or

rejecting the system that has been deployed.

Actual System

System Features > User's Motivation to »
Use

and Capabilities Use System

Stimulus organism response

Figure 3 - 4 Conceptual model for technology acceptance (Davis, 1985)

A study “e-learning motivation and educational portal acceptance in developing
countries” by Maldonado et al. (2010) empirically modified the UTAUT model by
adding an “e-learning motivation” factor and determination of the significance influence
of this factor on the use of e-learning (see Figure 3 - 5). The study was conducted in

South American with a survey as the main instrument used to collect data from 150
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students from 47 different schools. The findings revealed that the motivation variables

had a positive influence on behavioural intention.

Gender
\ 4

E-learning | .~ H9| HI0
Motivation o
k E-learning Portal - :
Social = E-learning Portal
P H3 o Behavioral HS Use
Influence Intention / Behavior
Facilitating | 4 /
. L /
Condition
H6[H7|H8

Region

Figure 3 - 5 Proposed Research Model (Maldonado et al, 2010)

Motivation of students was influenced by their performance, and caused an increase in
their engagement, which in turn, affected their behavioural intention to use the system
(Maldonado et al. 2010). In addition, Maldonado et al., (2010, p70) claimed that
“people will carry out an act only when the desired outcome is to be attained, or they

will perform an action that is of value to them”.

3.5.2 Performance Expectancy

Within the context of this research the factor of performance expectancy is equal to
perceived usefulness. The definition of perceived usefulness can be adopted from
Daviset al.(1989) as “the degree to which a person believes that using a particular
system would enhance his or her job performance”. According to Osakwe et al. (2017,
p21), performance expectancy and its relationship to mobile technologies is such that
“performance expectancy advocates mobile learning will be found useful because it
enables individuals to have quick access to information, any time and any place, and on
their preferred device”. Learners™ acceptance of m-learning is a major factor when

planning to design a successful m-learning application.

A study conducted by Jairak et al. (2009) used UTAUT based upon TAM and involved
390 higher education students learning through m-learning. The results revealed that

performance expectancy, effort expectancy, and social factors have statistically
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significant positive relationships with the behavioural intention to use that technology,

but the ,facilitating conditions*factor did not have a direct relationship Figure 3 - 6.

Performance HI
Expectancy Behavioral
Intention
Effort
Expectancy
HY9
Social
Factors
= Adttitude
Towards
Facilitating Behavior
Conditions H3 >

Figure 3 - 6 Research Framework (Jairak et al., 2009)

In 2010, Lowenthal investigated the UTAUT model factors in a study with 113 higher
education students. The results here also highlighted that the effort expectancy and
performance expectancy have statistically significant influences on behavioral intention
to use an m-learning system. In addition, gender and age as moderators indicated that no
statistically significant differences were found that play a role in the acceptance of m-

learning. Figure 3 - 7 illustrates the research model of m-learning determinates.
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Expectancy
(PE)
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of Learning
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Figure 3 - 7 Research model of m-learning Determinates (Lowenthal, 2010)

3.5.3 Moderating Effect of Gender

A study conducted by Leong et al. (2013) found that the perceived enjoyment factor had
a significant impact on mobile entertainment acceptance in Malaysia. Leong et al.

(2013) also used gender as a moderator and investigated gender statistically with respect
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to all other variables to understand how it influences the adoption of m-entertainment
between users and found that there were no significant differences between gender as

illustrated in Figure 3 - 8.

Moderator variable:
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Figure 3 - 8 Research model of mobile entertainment adoption (Leong et al., 2013)

From a number of studies it can be noted that male students consider the perceived
usefulness/performance expectancy more than female students (Koohang, 1989; Ong
and Lai, 2006; Shashaani and Khalili, 2001; Leong et al. 2013). However, studies by
Gefen and Straub (1997), and Al-emran et al. (2016), found differences suggesting that
females perceived higher degrees of usefulness or performance expectancy than males
when using computer technology. Taleb and Sohrabi (2012), found that female students
have used mobile phones in education more than male students and claime that girls are
more skilled in using multimedia, whilst boys are more skilled in advanced

communication via using mobile phones.

3.5.4 Perceived Enjoyment

Another study was conducted by Liu (2008), who extended the UTAUT model by
adding perceived enjoyment, mobility, attainment value, self-efficacy, and self-
management factors in order to investigate learners behavioural intention to use m-
learning. Perceived enjoyment is defined by Fosso (2017, p3) as “the extent to which an
activity is perceived to be enjoyable in its own right, apart from any performance
consequences that may be anticipated”. In order to promote learner motivation and
engagement, it is important to make learning activities highly enjoyable. There is thus a
direct relationship between the enjoyment/happiness and the intrinsic motivation to use

a system (Leeet al., 2005; Baek & Touati, 2017). High levels of perceived enjoyment
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while undergoing the learning process is a high indicator that students will use that type

of technology and will accept it (Aleneziet al. 2010) (see Figure 3 - 9).

Internet experience (IE)

r

Behavioral
Intention to Use
E-learning (BI)

Hyl
Enjoyment (EN)
H,2
Computer anxiety (ANX) —-—‘————____1________‘_’
— _
Perceived Usefulness (PU) H,S i
Attitude toward |
H,7 1 H,6 Using E-learning 3
@) Ho
Perceived Ease of use
Hy3
Computer Self efficacy
Hy4

Figure 2: Research model

Figure 3 - 9 Research Model (Aleneziet al. 2010)

3.5.5 Behaviour Intention to Use Technology and Effectiveness

Some of the studies described above present a link between the acceptance and

engagement factors toward the intention to use e-learning, and some show a correlation

between the behavioural intention to use that technology in learning and its influence on

effectiveness/pedagogical performance (Liaw, 2008). Furthermore,

the adopted

conceptual model proposed by Liaw includes a number of external variables such as e-

learning multimedia instruction as one of the major predictors of e-learning

performance and motivation among students see Figure 3 - 10.
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Figure 3 - 10 A conceptual model of users' satisfaction, behavioural intention, and
effectiveness toward e-learning (Liaw, 2008).

34



In addition, multimedia instruction variables play a significance role on perceived

usefulness/performance expectancy and perceived satisfaction.

Thus, when looking at the model of facilitating effective e-learning (see Figure 3 - 11),
it can be noted that there are three fundamental e-learning components which need to be
considered when designing effective e-learning: learners™ self-efficacy, multimedia
formats, and interaction environments (Liaw, 2008). Noteworthy, it is a likely
assumption that factors which affect e-learning will be similarly affecting the m-

learning.

Learners’ Multimedia Interaction

self-efficacy formats environments

Developing effective e-learning

Figure 3 - 11 Consideration for developing effective e-learning (Liaw, 2008).

3.5.6 Framework for Mobile Learning Design Requirement

Mobile device use has expanded over recent years and many researchers, such as
Brown et al.(2006) and Massey et al. (2006), have argued about whether these devices
can enhance learning experiences. Brown et al. mapped qualitative data to the
conceptual mobile-learning framework proposed by Parsonet al. (2006) that provides
systematic support for mobile learning experience design. In addition, this model
showed the relationship between the framework factors and m-learning design
requirements, and suggested how m-learning applications can be designed with an

understanding of these factors and requirements (see Figure 3 - 12).
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Figure 3 - 12 A framework for M-learning design requirements (Parson et al, 2006)

Parsonet al., (2006) showed in the above framework that there are four m-learning
design requirements: generic mobile design issues, m-learning context, learning
experience and learning objectives; and that these factors can engage the learner,
facilitating self-motivation and self-regulation which in turn can improve students'
learning situations (Brown et al., 2006). Important factors of this framework in relation
to the PhD objectives include mobile interface design, media types, and activities to be
undertaken by learners when considering outcomes and feedback towards improving
engagement, performance and achievement from using m-learning. This framework
provides a clear view to be taken in account when designing m-learning contexts which

are different to traditional learning in class.

3.6 Motivation behind Constructing the M-learning Research Model

With the development of smartphone devices and the associated functions and facilities
they provide, the main focus of this research is on their use within an education
environment. In spite of the rapid development of m-learning applications in recent
years, studies on the extent to which using different modalities on the mobile device
affect attention, motivation and learning performance has seldom been studied (Chih-
Ming & Chung-Hsin, 2015). Modality or the mode of content delivery can refer to the
use of the most appropriate multimedia, such as video, audio, graphs, etc., for the
potential teaching interface. Furthermore, m-learning is a relatively new concept which
can help foster human interaction to create interest in learning, thereby improving
delivery of courses and increasing the overall understanding of subject matter as it

enables students to study at their own pace. Improvements in mobile technologies and
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the availability of reliable mobile carriers and wireless networking has provided a great
opportunity for both students and educators to improve autonomy of learning (Osakwe

et al., 2017; Massey et al. 2006).

Despite a number of studies in the published literature showing the significant benefits
of m-learning, it is important to gain an understanding of why some students do not
engage with m-learning. According to an investigation by Jairak et al. (2009), the
factors that influence the adoption of m-learning are the major principles which should
be considered when planning to invest in m-learning. Models investigating individuals®™
acceptance and intention to use new technologies have been examined by Gefen and
Straub (1997), Venkatesh & Morris (2000), Badwelan et al. (2016), and Al-hunaiyyan et
al. (2017). Another researcher found that although more than 50% of the learners in his
study had no experience with m-learning, they had high levels of acceptance and
readiness to engage with m-learning and they had a good perception of how to integrate
their learning via mobile devices (Nassuora, 2013). Abu-al-aish & Love (2013) claim
that there are a number of issues that may prevent the adoption of m-learning, such as
learners not being ready to use m-learning as it is still a new concept to them and hence

may require a lot of effort to be implemented.

Abu-al-aish & Love (2013) conducted a study with 174 participants from Brunel
University based on the unified theory of acceptance and use of technology (UTAUT)
and found that performance expectancy and other factors significantly affected the
behavioural intention to wuse m-learning. Consequently, students™ performance
expectancy with m-learning affects their performance outcome and hence adoption of

an m-learning model is an urgent requirement that needs to be understood.

Saudi researchers in particular are interested in the concept of blended learning and how
the implementation of m-learning technologies can be used to assist the traditional
learning environment (Alebaikan, 2010; Alfarani, 2016). Previous research has shown
that the majority of mobile devices can be integrated into the field of education
(Alhassan, 2016; Nassuora, 2013). A number of studies have been focused on
employing m-learning in Saudi Arabia, especially with regard to the prospects and
challenges that universities and students face whilst implementing the technology

(Bingimlas, 2009; Chanchary & Islam, 2011). Although there is a rich understanding of
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the m-learning area, there are several gaps linked with the effectiveness of this method
of learning which require more investigation (Wisneski et al., 2017). One such gap,
cited by Laureano-cruceset al. (2016), is the need to study the impact of interfaces and
ways of delivering learning materials over the mobile device. Also, from a review of the

ee

literature, few studies have examined the influence of higher education students
preferences for learning based on specific multimedia instruction, and students”
engagement with the learning process, and their behavioural intention to use m-learning,
hence it appears that little work has been done on how students engage with m-learning
delivery mechanisms and how to assess what they have learned through mobile devices.
Of particular interest is the potential of creating an environment for real-time interaction
between learners and the content through mobile devices and to investigate whether

there is a connection between students” engagement with/preference for a particular

multimedia type and their pedagogic performance.

Therefore, one of the contributions of this research is to develop a model for m-learning
that encompasses a range of different multimedia types for use in Saudi Arabia‘s higher
education system. The model enables implementation of good design and user
experience practices and incorporates the main elements of m-learning design
requirements, such as the design principles, mobile context, Saudi Arabian culture,
student learning experiences, how to achieve the best learning outcomes, and how to

show whether these factors are linked and influence each other.

3.6 Chapter Summary

This chapter has considered further the concept of m-learning, and in particular it has
discussed its key benefits and features, and how they are correlated to education. It also
covered the barriers and challenges which might affect the implementation of mobile
technology in education. Further, it has discussed how acceptance of a new technology
and its influencing features can be modelled.

As a consequence, one of the interesting areas to research further is how mobile
interfaces between physical and online learning can be investigated in order to support
learning in Saudi Arabia. Another important aspect associated with the development of
technology and its acceptance is the user experience and the interaction between

learners and the representation of the teacher. This will be discussed in the next chapter.
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4 User Experience, Avatar and Learning Theories

4.1 Introduction

Chapter 3 shows that m-learning has become a reality which makes learning available
anywhere and anytime, providing opportunities for enriching the learning experience
and enhancing learning motivation and preference. One way to ensure that m-learning is
effective and that it creates a positive user experience is to improve the design of the
user interface by including good use of interactive elements, multimedia components
and clear avatar representations of the teacher to engage the learners. This chapter
considers the relationships between user experience design, avatar based user interfaces

and learning theories and styles.

4.2 User Experience (UX)

A mobile learning approach can be used to deliver learning materials to students, but the
materials must be designed properly to compensate for factors such as the small screen
display. According to Adham et al., (2016) and Hodhod, (2010), engaging learners and
enhancing their motivation to learn and achieve the desired learning outcomes can occur
through supplying a graphical interface that shows the representative of the teacher on
the online learning environment. Within the context of this research, the m-learning
interface must be adjusted to prevent information overload and it should coordinate the
interaction between the user and the learning material staking into account any
technology limitations. ,,User experience (UX)™as a concept has evolved gradually over
the last two decades, with increasing focus being given to both the design and the user
journey, while developing software and technology solutions. There has been a
paradigm shift in the way software development takes place, which has moved from
focusing primarily on functionality to making the design and approach more user-
centric, with the aim of concentrating on the needs of the user rather than on just the

functionality of the system (Vermeerenet al. 2010).

The effectiveness of software or a system is enhanced when the user has a good
experience. There are various key factors that affect the perceived usefulness and user
experience of the system. This perception is affected by the satisfaction of the user from

using the software. For the end users to be satisfied, the environment provided by the
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system should be stimulating, enhancing and provide an opportunity for learners to
engage, interact and involve themselves with the learning materials (Kim et al., 2013).
In addition, features of interaction and immersion are important elements to motivate
and engage students to learn through virtual learning environments and influence their

academic performance (Nguyen et al., 2017; Huang et al., 2010).

In many cases, user experience acts as a distinguishing factor between the success and
failure of a software system. When a system concentrates only on the product
development cycle to deliver maximum functionality without keeping in mind the
robustness and usability of the design, it leads to the failure of the software product. In
many cases, user experience makes a product stand out and becomes the product”s
Unique Selling Point (USP) which in turn makes users want to try out the software as
well as creating a sense of perceived usefulness (Nguyen et al., 2017; Véadnénen-Vainio-

Mattila, 2008).

4.2.1 User Experience in Education

There are various tools and technologies that are used to promote student interaction
and involvement in higher education. Huang et al. (2010, p1179) showed that
“interaction is a crucial factor to affect learning performance”. Moreover, various
distance learning programs use state-of-the-art technologies in order to increase student
satisfaction and learning outcomes (Stoddart et al., 2016). Assisted teaching techniques
rely on the fact that the whole experience of the student is pleasant and this
psychologically gives the student the motivation to interact and engage in the learning
process (Machado and Tao, 2007). As proposed by Botha (2010), end-users or
»learners™ often indicate frustration with the technology as being a major barrier to the
use of and participation in technology enhanced learning systems. Consequently,
components that might impact on the discourse between the domain requirements and
technology affordances, are explored in the field of Mobile Human Computer
Interaction (MHCI). Botha (2010) has illustrated the relationship between MHCI and m-

learning as shown in Figure 4 - 1.
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Figure 4 - 1 MHCI as support for m-learning (Botha, 2010)

Botha (2010) highlights the link between student satisfaction in distance education and
assisted learning, and the use of user-centric design principles that can increase the
users” interaction with the system and allow them to communicate effectively despite
geographic and other barriers. When good user-centric design approaches are followed
and industry best practices are used while developing the system, care is taken to ensure
that the end product is easy-to-use, user friendly and the entire end user journey is

elevated to a higher level (Allen & Bourhis, 2002; Isman et al., 2015).

It can be seen that when user experience design is highly developed, students find the
process of education interesting and retention of information is made easier (Huang et
al., 2010). Studies with distance education environments that use technologies to assist
with learning and which provide a conducive learning environment show that students
do not find distance education a barrier anymore, as they feel that the technology
facilitates their interaction and makes them feel a part of the system (Machado & Tao,
2007). A number of previous studies have primarily concentrated on how learning
outcomes can be improved and how strategies can be implemented in order to blend
traditional learning approaches with mobile learning technologies (Vaughan et al.,

2014).

4.2.2 User Experience Design Principles

There is a plethora of literature that describes various views on what good user
experience design principles are, for example, (Arnold et al.2016; Garcia-Penalvo and
Duréan-Escudero, 2017). Most researchers, however, believe that user experience design
should not just be related to the engineering process but should also involve good
strategies from both a management and organisation perspective. While designing a

software solution, the management of the learning institution should actively ensure that
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the proposed designs are in line with industry standards and best practices. The cultural
norms of the organisation environment also play a key role in determining the design
attitude and approach that is taken during the design process both of which can have a

great impact on the end design (Alenazi, 2015).

Researchers argue that the best way to create a good user experience is by keeping the
design simple and elegant (Botha et al., 2010; Nielsen, 1995). This ensures that the
complexities of the design are eliminated and that the user journey is smooth and
enjoyable. In addition to simplicity, the design should also take into account Human
Computer Interaction (HCI) factors and the design principles that affect the usability of
the system and the perception of its usability in the eyes of the end user (Shneiderman &
Plaisant, 2004; Nielsen, 1995). When addressing the effectiveness of receiving learning
materials in various media formats (e.g. text, graphics, video) and in the right
proportions, designers must also keep in mind the goal of the system and the target users
of the system (Bates, 2015). Care also should be taken to ensure that any cultural
aspects of the target users of the system are considered and that these cultural
restrictions and requirements are met. Poor understanding of these concepts will likely
lead to the failure of the project and non-acceptance of the system by the end user

(Gulliksenet al. 2003).

Games are highly motivating in nature and contain constructive aspects, such as fantasy,
control and curiosity that engage the learner. Some researchers believe that game-based
theories and approaches for system design can be used, even in cases of non-game
based contexts and solutions. Game theory encompasses using various elements of
games, such as avatars, characters, video, sound, text and pictures, incorporating them
in a traditional application in order to enhance the experience and increase the
likeability of the application (Mazlan, 2012). Game theory strongly focuses on user
interaction and user inputs to improve the involvement of the user (Ng and Lindgren,
2013). It may also create a virtual world whereby the user can connect to a specific
game character, and thus increase the users™ interest in the environment and in the
system. Implementing game theory concepts includes enriched designs for heuristics
and pattern combinations, providing opportunities for interaction and finally making the

user comfortable with the virtual reality system (Deterdinget al. 2011).
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4.3 Avatars and Mobile Learning Interfaces

Teaching organisations are now adopting new learning methods, informal learning
approaches, emerging technologies such as Virtual Environments (VEs), and social
applications of m-learning that support collaboration, knowledge sharing and lifelong
learning. In some developing countries, mobile phones provide the main communication
network available to the public in general and, as such, represent an indispensable
channel for expanding accessibility to learning opportunities. This section introduces
the concept of avatars and highlights the effect they can have on online learning
environments. Virtual Environments (VEs) are defined as artificial environments
generated by computers using various graphical technologies to create a perceived sense
of artificial reality amongst the users. They may also include artificial, computer-
generated humans placing themselves in a virtual two or three dimensional space in a
visual manner, as opposed to users having a physical presence (Haake, 2006; Deuchar
& Carolyn, 2003). There can be the ability to sense the presence of other people and
one's co-presence among them, in a ,face-to-face™ classroom setting, however, this
ability is generally limited to the dates and times during which a particular class is

scheduled.

Educators and researchers now believe that learning can happen anywhere given the
technological advancements and the paradigm shift in the learning environment (Lu,
2013; Singh & Reed, 2001). The technological landscape has undergone a complete
revamp and increasing numbers of advanced technologies are being developed at a
previously unimaginable pace. This leads to educators wanting to harness the power of
technology in order to provide better pedagogical services to students. The use of state-
of-the-art technology has now become more of a requirement in today*s competitive
world as higher education institutions and universities becoming increasingly and more
interested in acting as a technology enabler for students (Johnson et al. 2015; Thomson,

2002).

The use of human representative technologies, for example by displaying instructor
characters as avatars, is becoming increasingly popular in learning, as researchers find
that there is a strong positive correlation between the use of avatars and the cognition of

the student (Fox et al., 2015; Omale et al., 2009), due to the provision of a positive
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social experience and promotion of the social presence of the learner (Mazlan and Burd,
2011). Although the use of avatars or the technology itself contributes to the cognitive
presence of the learner, it also increases the involvement of the participants in the
learning process which in turn has a positive impact on the cognition of the learner
(Omale et al., 2009). The results also show that using avatars in an e-learning
environment greatly improves the quality of the learning environment and enhances the
teaching and delivery of the subject matter. Avatar-based learning environments and
social games thus provide important resources for learning and can help foster an active,

effective learning process (Vasalou et al., 2017).

Virtual worlds and avatars provide a means to improve the quality of education, and
especially distance education (Lu, 2013), through the provision of avatars that support
and enhance the online learning environment. The characteristics of such environments,

as described by Lu (2013), include:

e Virtual representation whereby the avatar character is used to portray the teacher
or the mentor of the real-world.

e User-generated content, where learners and teachers alike can generate content
and actively participate in the discussions. This social attribute fosters and
nurtures participation and interaction amongst the participants.

e User interaction where users are able to contribute or interact with the system,
pause and learn at their own pace, unlike with traditional methods of teaching.

e Autonomy which gives the learner the power to learn without 'real world'
interruptions and provides the flexibility for students to study at their convenient
time and place.

e Rich Media Environment (RMA) which includes the use of media such as sound,
video, animation, etc. to enhance the learning experience.

e FEasy access for authorised users, which enables learners to view and re-view
content any number of times to get a better understanding of the topic, unlike with

traditional learning environments.
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4.3.1 Definition of Avatars

Avatars have been defined by Haake (2006) and Chae et al. (2016) as a visual
representation of human characters in an educational environment. In another study,
Peterson (2006) expressed avatars as an online appearance of signs in a virtual world
that are intended to improve communication and interaction in a virtual environment.
Deuchar & Carolyn (2003, p255) defined avatars as a channels that allow the user to
take an online and a visible persona in the virtual environment and provides them with
“the opportunity to engage in surreal and imaginary experiences that transcend the
actual world in which they live”. Avatars can be defined as pictorial representations
whereby human participants are allowed interaction thereby providing a face-to-face e-

learning environment between students and the instructors (Biocca & Harms, 2002).

4.3.2 Avatars in Pedagogy Services

Advanced developments in technology and the digital revolution has meant that virtual
reality and avatars can now be used across different industries and for different purposes
to support collaborative working environments and to support corresponding
behavioural shifts and thought patterns (Yoon & Vargas, 2014). The concept of avatars
and virtual reality in the context of increased interaction, accessibility and better
cognition has been studied by various researchers (Antonacci et al. 2008; Brekel, 2007;
Greenwald et al., 2017). Avatars, according to these researchers, have the potential to
help overcome the difficulty of face-to-face interactions, crossing the limitations of
geographic and language barriers. In doing so, avatars enable the free-flow of
communication amongst participants in the group and enhance their social interaction
by bringing learners together using a common platform and providing them with the
flexibility to stay connected yet anonymous (Adham at al, 2016).

Avatars in a pedagogical perspective can be thought of as characters or figures that can
be created and customised as per the needs of the learner. Avatars often give full control
of the character and features of the character to the end user. For example, end users are
given the option to change its colour, physical features, and appearance details,
depending on personal preferences, the simplicity that it provides and the interest that it
spurs amongst learners and facilitations within an interactive working environment (Al-

Alwani, 2005).
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The use of avatars in pedagogical services has been presented across world conferences
and round tables. Cyber campuses have been used by universities across the globe.
Deeds (2013) shows the prototype of avatars used by a South Korean University“s cyber
campus Figure 4 - 2.

Figure 4 - 2 Avatars in South Korean Cyber Campus (Deeds, 2013)

The research by Deeds (2013) also shows that avatars in many cases help to bridge
language barriers in pedagogical services and can be implemented in environments

where the teachers and students do not speak a common language.

Barrow (2009) explained that avatars can be used in a wide variety of contexts in
education and can provide an engaging platform for learners to participate in engaging
learning, and as a means to increase the creative streak in students and pique their
interest in the learning space. Figure 4 - 3, shows various online manifestations of

avatars (Barrow, 2009).
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Figure 4 - 3 Avatar manifestation in various virtual world scenarios (Barrow,
2009).

Most previous studies, for example (Annetta & Holmes, 2006; Falloon, 2010; Ng &
Lindgren, 2013), have investigated using avatars in virtual space for informal
communication and diversion purposes, however, there is still a lack in the use of
avatars in a more formal educational context to optimise the learning and engage

students within the framework of learning models and styles.

4.3.3 Avatars and Mobile Learning

This thesis focuses on the uses of avatars in m-learning technologies. The m-learning
concept using avatars is gaining a lot of popularity and research conducted over the past
two decades has studied its implications, advantages and disadvantages (Kukulska-
Hulme et al. 2009; Omale et al. 2009; Adham et al., 2016). Significant developments in
game technology and the rapid acceptance of mobile technology has led researchers to
consider integrating these technologies in order to effectively leverage the advantage
afforded by their combined potential in order to provide an enhanced learning
environment (Sharples, 2002).

There are researchers who concentrate on understanding the m-learning environment

using avatars in computer games, and specifically in online games e.g. ,Massively
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Multiplayer Online Role-Playing Games™ (MMORPGs) (McManus, 2002; Mazlan
2012). Avatars play an important role in presenting an e-learning lesson by drawing
learners' intention and making learning more interesting, personal, and attractive (Chae
et al., 2016). Previous studies have primarily concentrated on m-learning environments
and the use of avatars from a psychological perspective, considering how such
environments can be used for study and research purposes and the implications of using
such technologies (Yeeet al. 2007). Social impacts and the impacts of using such
technologies are also discussed by researchers (Mitchellet al. 2007), Mitchellet al., for
example, primarily focus on the social needs, structures and implications of using such
technologies from the point of view of society. M-learning using avatars is still in a
relatively early development stage. Research has shown that learners™ perceptions
towards avatars affects the ways they interact with the system and increase the
participation intention in an online learning environment (Blascovich, 2002; Chae et al.,

2016).

Avatars, gaming technologies and virtual worlds have always been successful in
capturing the attention of young people. The use of avatars in electronic/mobile learning
has been taken up by researchers after the success of avatars in computer games
(McManus, 2002; Mazlan, 2012). There is a lot of research around adapting specific
game techniques and avatars such as CLEV-R (Hodhod, 2010; Jones, 2016; Ng &
Lindgren, 2013) and the 3D environment on various platforms, including smartphones,
using an interactive game technique approach. The development of this platform is in its
initial stages but researchers believe that this project when developed could help
students by keeping them engaged and sustaining their interest (Jones, 2016). An avatar
can be an important device for presenting m-learning lessons. Adding a face to a module
can add interest and motivation for learners. The avatar can also present material in
more conversational tones* while the appearance of avatars and the environment, along
with their interactions, can affect people‘s sense of presence in the metaverse as virtual
reality learning environments (Annetta & Holmes, 2006; Mazlan, 2012; Greenwald et

al., 2017).

When implementing avatars in mobile learning environments, there are various
considerations that must be taken into account. These include not only the cost and

technological considerations but also the social, psychological and cultural aspects.
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These perceptions and ideas need to be catered for when developing avatars in order for
the end users to wholly be involved with the avatar learning environment and actively
participate in the learning process. Only when there is active participation of the end-
user is the usefulness of the technology wholly realised (Omale et al., 2009; Adham et
al., 2016).

Studies show that avatars need not just represent the instructor in an educational setting.
For children, interest in the subject can be piqued when they are allowed to choose a
,cool”“ image and an avatar that they feel represents themselves. This kind of learning
environment enables teacher-student communication, and effective tracking of work
progress of the student in real-time is made possible. Such communication and activity-
based learning can also be used in lower grades to help children concentrate and
participate in the class. The activities that the child is involved in, and behavioural
aspects that the child shows, can also be recorded and monitored for review by parents

as well as teachers as shown in Figure 4 - 4 (Barrow, 2009).
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Figure 4 - 4 Avatar selection and customisation for students in a class (Barrow, 2009)

4.3.4 Examples of Virtual Pedagogical Avatars

The fundamental purpose behind including virtual pedagogical avatars in educational
applications is their potential to generate engagement with and motivation for learning
(Haake, 2006). For example, Falloon (2010, p120) found that using avatars in an
educational environment can allow for “a powerful, motivating, and educationally
valuable learning opportunity”. According to Haake (2006), there are an increasing

number of pedagogical avatars that had been used for educational systems, for example,
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as instructors, virtual teachers, presenters or guides with the avatar taking the form of a

cartoon, a series of still photographs, a 3D character, or a video of an actor (Chae et al.,

2016) (see Figure 4 - 5 to Figure 4 - 9).

Figure 4 - 7 Presenter/guider avatar
(Haake, 2006)
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| am hungry
Figure 4 - 8 Avatars were used to communicate specific Figure 4 - 9 Cartoon avatar

messages to target audiences (Falloon, 2010).

4.4 Theories of Learning

This section aims to link interface design and multimedia content learning theories. The
section discusses how the motivation to learn, universal design for learning (UDL) and
different, learning styles can be combined in order to create effective pedagogic

performance.

4.4.1 The Theory of Motivation/Engagement to Learn

The motivation to learn has been defined in previous studies in a variety of ways,
including by Maclntyre et al. (2001) who defined motivation as “an attribute of the
individual describing the psychological qualities underlying behaviour with respect to a
particular task”, and by Huang et al. (2010, p1179) who defined it as an “internal state
or condition that activates, guides, and maintains or directs behaviour”. Alongside these

definitions are suggestions as to why technology can increase motivation to learn. For
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example, Guo and Goh, (2015) found that students” engagement and learning
motivation is increased when they interact with learning materials through the
technology interface; Alabdulaziz & Higgins (2017) reported an increase in student
motivation relating to the use of interactive whiteboards in a very interactive student-
directed way; and Mazlan (2012) stated that interactivity, feedback and multimedia
elements (audio, graphic, video, animation and text) are the significant factors of
learners™ motivation to learn. Mazlan (2012) also reports that the use of avatars in an
online environment might contribute to the motivation of learning. This is due to the
elements of the avatar and its ability to represent human characteristics which make the

learning more realistic.

Other strategies which help learners to be more engaged and increase their motivation to
learn are provision to the students of immediate self-assessment and tests frequent
feedback about their learning progress as well as the use of personalised and focused
multimedia content to enhance student learning as shown in Figure 4 - 5 (SEG
Research, 2008). Research by Han & Finkelstein (2013) strongly supports the idea of
the feedback intervention in online learning environments which in turn affect students”

learning performance.
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Multimedia Content Characteristics

1. Words and pictures are better than words alone.

2. Multimedia learning is more effective when learner attention is focused,
not split.

3. The presentation of multimedia content should exclude extraneous and
redundant information.

Multimedia Delivery Characteristics Enhanced

1. Multimedia learning is more effective when it is interactive and under the Student
control of the learner. Learning

2. Multimedia leaning is most effective when the learner is engaged with the

presentation.

Multimedia Context Characteristics

1. Multimedia learning is more effective when learner knowledge structures
are activated prior to exposure to multimedia content.

2. Multimedia learning is most effective when the learner can apply their
newly acquired knowledge and receive feedback.

Figure 4 - 5 Summary of Multimedia Learning Principles (SEG research, 2008).

These principles also support two important theories which are the Universal Design for
Learning (UDL), and Universal Design of Instruction (UDI). Both UDL and UDI focus
on how online learning materials can be designed to enable all learners to participate
and make the learning outcomes achievable regardless of their abilities, language skills
and learning styles (Biihler & Fisseler, 2007). UDL and UDI support the design of
instruction and learning such that it is “usable by all students... without the need for
adaption or specialized design” (Burgstahler, 2015, p2). Connell et al. (1997), list the
principles of universal design for instruction and learning in the context of online

learning as following:

1- Equitable use: the design is useful and marketable to people with diverse abilities.

2- Flexibility in use: the design accommodates a wide range of individual preferences
and abilities.

3- Simple and intuitive: use of the design is easy to understand, regardless of the user S
experience, knowledge, language skills, or current concentration level.

4- Tolerance for error: the design minimizes hazards and the adverse consequences of

accidental or unintended actions. Automated tests within an e-learning course should not
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only give feedback whether an answer is wrong or right, but also why an answer is

wrong (Burgstahler, 2015).

Interestingly, such principles have overlaps with the 10 heuristics of Nielsen (1995) and
the 8 golden rules of Shneiderman (2004) for interface design, with selected heuristics

as follows:

Visibility of system status: the system should guide the user by providing feedback
within good time.

Match between system and the real world: the system should be designed with the
learners*language.

User control and freedom: support undo and redo.

Consistency and standards: follow platform conventions

Flexibility and efficiency of use: allow users to tailor frequent actions

Recognition rather than recall: instructions for use of the system should be visible

or easily retrievable whenever appropriate.

Thus, principles of UDL & UDI can be applied to the design of e/m-learning and
educational technology. Because these principles aim to improve access to learning
based on learning styles, digital media can play a significant role in achieving access
through the presentation of learning information via a range of media types such as text,

images, audio and video as presented in the next section.

4.4.2 Learning Styles and Pedagogic Effectiveness

Learning styles in the context of this thesis may be defined as “the manner in which
individuals perceive and process information in learning situations” Brown (2000).
There are various learning styles that affect the way students™ learn, which may be
effective for some learners but not for others (Hawk & Shah, 2007). Most researchers
categorise learning styles based on the medium used for teaching, learning and the
possibility for improvement in learner performance. A number of researchers, such as
Farsi (2016) and Lowenthal (2010) believe that learning styles influence and promote
learning based on the personality of the individual and that choosing the right learning
style becomes essential in determining how well a student is able to grasp the subject
matter. It is important to understand that each student is different and has different
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learning preferences and different speeds of learning (Farsi, 2016; Lowenthal, 2010).
Within the context of this thesis the VARK model, is adopted which combines four
different modalities of learning styles (Visual, Aural, Reading/Writing, and
Kinaesthetic). This model claims that learners should have one preference or learning
style which takes precedence over other styles (Gilakjani, 2011), and consequently some
students may prefer visual styles while others prefer auditory or kinaesthetic styles of
learning. Further advantages arise when pulling learners™ attention into their own
learning styles in the form of “higher interest and motivation in the learning process,
increased student responsibility for their own learning, and greater classroom
community. These are affective changes, and the changes have resulted in more

effective learning”. Farsi (2016) defines these styles as follow:

e Visual preference: learners are most comfortable with pictures (graphs, images,
illustrations, animation/video or pictorial representations) while learning and
retaining information.

e Aural preference: learners learn by listening to lectures and reading or
discussions.

e Read/write: learners learn from printed text and words.

o Kinaesthetic: learners prefer to learn by doing and they favour interaction with

the physical world.

Gilakjani (2011) conducted a study to analyse the learning styles of Iranian university
students who were learning English as a Foreign Language (EFL). They completed a
questionnaire to determine if they preferred visual, auditory or kinaesthetic learning
styles, with results showing that they preferred a visual learning style. The reason
behind some learners preferring visual styles is these some learners retain and memorise
the information of the subject that they have seen visually better than learning via
aurally presented items (Kassaian, 2007). Thus, the use of mobile technologies in
collaboration with multimedia in education can lead to individualization. Bonk et al.
(2006) confirm that online learning will soon support a greater range of learning styles
and individual differences in learning, for instance, blended environments will enable
the learner to call up and manipulate pictures, charts, graphs, animations, simulations,

and video-clips. Guo & Goh (2015) suggest that providing a visual agent within the
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online learning environment could enrich learning experiences and help to attract
learners™ attention. However, these findings are contrary to a study conducted by
Sweller & Van Merriénboer (2005) who found that using multiple styles in teaching can
raise the amount of information that needs to be mentally processed. They explain that
the delivery of too much information can be an ineffective way to learn and can
interfere with the ability of brain to process information and cause unsuccessful

retention and integration of information in memory.

Another model is the information processing model based on Mayer (2005) principles,

illustrated in Figure 4 — 6.
/Multimedia Content Working Memaory Long-Term Memorm
Words Sounds . Verbal Model . Prior
. Knowledge
Model > (Existing
Schema)
Pictures Images Pictorial Model ﬁ

N /

Figure 4 - 6 Information Processing Model Based on (Mayer, 2005)

Mayer‘S (2005) principles prove that by using multimedia in collaboration with learning
content and by considering the balance between the animation of presentation and its
narration it is more likely to be effective. It also more effective when the learner can
interact with presentations which reflect on increasing student enjoyment of the

experience and improves student pedagogical performance when tested.

The effectiveness or pedagogical performance can be defined as the achievement of
goals (Algahtani, 2011). Within the context of this thesis pedagogical effectiveness is
defined as ‘“determining whether the interactive learning system accomplishes its
objectives within the immediate or short-term context of it is implementation” Reeves &
Hedberg (2003, p61). This means that the empirical attempts to improve learners™
outcomes by enhancing the learning environment, which aim to measure the impact of
m-learning technologies on the achievements of the learners can be identified as an

effectiveness. According to Zhang et al. (2006) and Liaw (2008), there are a number of
55



factors such as the interactive learning activities and the use of multimedia formats
during the design phase, which if considered in the context of online learning, they
facilitate the effectiveness of the learning environment and increase the potential of
students motivation for the learning. Liaw (2008), also found that multimedia
instruction was the biggest predictor which influenced the e-learning effectiveness. This
researcher assumed that the higher interactivity can lead to higher engagement of the
learner which can give better learning outcome. The use of different settings while
designing online learning material has become a promising alternative to the traditional
face-to-face learning (Zhanget al. 2006), due to the implication of providing different
preferred learning styles which may suit the individual learners™ needs and impact on

their performance.

4.5 Chapter Summary

This chapter has focused on the mobile interface and the interaction between the learner
and learning content. It has identified the user experience (UX) and interface design
principles which need to be considered when planning to use mobile technology in
education. The chapter has also defined the concept of avatar, has illustrated its benefits
and discussed how they could be designed in a pedagogical environment. It has shown
how the UX is interlinked with learning theories, and has highlighted some of the key
theories that have been used in this thesis such as engagement, learning styles and
pedagogical effectiveness, which may play a part in increasing students™ engagement
and which might enhance the learning process throughout representations of teachers as

avatars on the m-learning interface.

Moving forward from the literature reviews of chapters, 2, 3, and 4, it is important to
understand further the needs and requirements of students and how they prefer their
courses to be delivered, especially in distance learning through a conceptual research
model. It is important for instructors to incorporate learning styles, multimedia and
interactive components into their course materials design which in turn supports the
learners positively in their learning outcomes. In particular, this research aims to
investigate whether or not having a range of avatars can supply opportunities for
learners to be engaged in and to interact through interfaces designed with

representational characters of their tutors as avatars.
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These chapter highlight a number of areas which should be considered in this Ph.D.
Firstly, the research requires an extension to the TAM model and its derivatives to take
into account additional factors associated with m-learning in this context. It also
requires development of m-learning web-app including different avatars that can be
used for delivering learning content onto the learners and collecting their perceptions
and views associated with their use. The proposed m-learning platform will provide the
key multimedia attributes including audio, video and visual characters, as well as
incorporating the learning styles of the VARK model to enable learners to visualising,
listen, reading and interact with learning content. As a part of the study, the pedagogical
performance or effectiveness of each approach will be measured and evaluated by
through examining students on the lessons content that has been delivered to the

students.

To date there has been little discussion in the literature with regards to how avatars can
enhance learning. This research aims to experimentally investigate the factors that
influence a proposed acceptance model for m-learning and its variable relationships
with by using an English module for Saudi higher education students delivered via the
proposed web-app.

To assess the improvement of the participants and their ability to engage and progress
well in the module through m-learning, the research has focused on the effectiveness
and retention of information of the learner when different avatar types are used to

represent the teacher on the mobile device.

By pulling all the elements mentioned in the literature reviews together, they should
back up the anticipated outcomes of the proposed research model and the web-app
delivery platform. In the next chapter, the research methodology that will be used to

investigate the aims and objectives of the thesis will be discussed.
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5 Research Methodology and Experimental design

5.1 Introduction

This chapter describes the research philosophy and methodology adopted to effectively
answer the proposed research questions. In particular, this chapter discusses the overall
research processes and the methods used to accomplish the objectives of this study. The
research strategies, techniques and procedures used for data collection instruments and
data analysis methods are described. In addition, a detailed description is provided of
the experiments and implementation procedures which were used to enhance the
research data validity and reliability. The methodological approach adopted follows the
“research onion” model proposed by Saunders & Tosey, (2012), as shown in Figure 5 -

1.
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Mixed method
complex Strategy(ies)
. Time horizon
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Techniquesand
procedures

Figure 5 - 1 The Research Onion Model of Research (Saunders & Tosey, 2012)

A suitable methodology should guide research towards fulfilling the targeted aims. As
shown in Figure 5 - 1, each layer of the ,,tresearch onion“describes a more detailed and
concrete stage of the research process, providing an effective progression through which
the research process for a particular study can be designed. The usefulness of this model
lies in its adaptability for almost any type of research methodology, its applicability in a
variety of contexts and the way in which it sets out the stages through which the
researcher must pass when formulating an effective methodology (Saunders & Tosey,
2012). First, the research philosophy requires definition. This creates the starting point

for the appropriate selection of the research approach, as indicated in the second layer of
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the model. In the third layer, the adopted research strategy defines in more detail the
strategies such as experiments, questionnaires, co-creation and grounded theory that are
appropriate for the research. The fourth layer identifies the target sample of the study,
while the fifth layer represents the stage at which the data collection process is defined
in detail and the way in which the selected tools/strategies will be used for data
collection. Taken together these layers create a series of stages by which the different
methods of data collection can be understood and applied in an ordered and appropriate
sequence. This chapter describes this layered approach within the context of the aims

and objectives of this research.

5.2 Research Philosophy and Approach (Layer 1)

A research philosophy influences the way in which the research is conducted, the
strategies used, the research instruments and different methodologies selected; in short it
ensures that the methodologies selected are appropriate to investigate the stated research
objectives.

Several major research philosophies have been identified in the Western tradition of
science including realism, interpretivism, pragmatism and positivism, the latter

sometimes being called “scientific research” (Galliers & Land, 1987).

Positivism or scientific research, offers the perspective that research is concerned with
gaining knowledge in a world which is objective, using scientific modes of enquiry,
such as experiments and questionnaires where quantitative data is the norm (Flowers,
2009). Related to this approach reality is fixed and exists externally to social actors, is
directly measurable and knowable with just one truth (Rubin & Rubin, 2012). The key
aim of positivism can be stated as “to collect measurable, empirical evidence in an
experiment related to a hypothesis, the results aiming to support or contradict a theory”
(Bradford, 2017). The nature of the methods within positivism are structured and
analysis of the resultant data is generally achieved through the use of rigorous
mathematical and/or statistical techniques. Conversely, interpretivism assumes that
people create and associate their own subjective and inter-subjective meanings as they
interact with the world around them. In another words, research is based on the idea that
it is not objective; it is always a subjective process, using qualitative techniques such as

interviews or open-ended questions (Korning & Hebo, 2014). This method may also
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accept that there is a reality, however, it cannot be measured directly (Rubin & Rubin,
2012), and allows for an understanding of the participants interpretations of the world

(Saunders & Tosey, 2012).

For the purpose of this study, a pragmatist approach has been adopted which allows for
the combination of positivism and interpretivism research philosophies. Positivism is
used to define cause and effect relationships within a suitable approach as it starts with
research questions, constructs hypotheses and designs, executes, and evaluates
experiments, which can then be analysed using statistical methods (Bradford, 2017) as

shown in Figure 5 — 2.

Construct
Hypothesis

Test with an

Experiment

:

Analyze Results
Draw Conclusion

4 N

Hypothesis Is False |
Hypothesis Is True or Partially True

N\ /

Report Results

Figure 5 - 2 The steps of the scientific method (Bradford, 2017)

Positivism will therefore enable collection of all relevant information related to this
study, using the main tools of data collection, such as experimental designs and
questionnaires. Interpretivism is adopted to understand and interpret how relevant
participants assess the current reality of the m-learning web application through their

perceptions, open-ended comments and co-design activities as shown in Figure 5 - 3.
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Figure 5 - 3 Procedure of implementing experiment (1)
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5.3 Research Methodology Choice (Layer 2)

The purpose of research is to discover answers to questions through the application of
scientific procedures. This section discusses the methods to be used for this study. There
are two basic approaches to research, the quantitative approach and the qualitative
approach, as well as means to incorporate and combine elements of both into the mixed
methods approach often associated with the pragmatist research philosophy (Creswell,

2013; Edmonds & Kennedy, 2017).

5.3.1 Quantitative Methods

Quantitative studies rely on experimental design linked to research objectives.
According to Mazlan (2012, p55), experimental design is used to “test hypotheses
regarding causation, for example, that a particular instructional strategy leads to better
student performance”. Quantitative methods are usually applied to measure the
collection of data with the purpose of verifying hypotheses or theories (Johnson and
Larry, 2008) or to measure variables in a quantifiable way (Mertens, 2014). The use of
quantitative methods helps to test theories, ensuring they are valid and reliable by
assessing their effectiveness in any given circumstance or scenario by using structured
and scientific approaches (Creswell, 2013).

Quantitative methods are frequently used when questionnaires are conducted that enable
the capture of responses of the participants in a clear and concise manner (Edmonds &
Kennedy, 2017). One or more hypotheses can also be tested using statistical methods if

the data collection techniques limits the answer choices given to the participants.

In this study, the purpose of the questionnaires was to assess how engaged and
motivated the students were to use an m-learning approach and to measure how
effective each media type was at enabling students to retain the learning content
delivered. As the nature of the research seeks to assess the Human-Mobile Interaction
(HMI) between the participant and the mobile device interface, whilst also evaluating
the level of interaction taking place during visual, textual and audio learning styles, the
researcher is in complete control of the environment and no flexibility is given to

deviate.
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5.3.2 Qualitative Methods

Qualitative methods capture words, pictures, and artefacts (Mertens, 2014).They help to
gain a deeper insight into the problem statement and have been used in this research to
analyse the open-ended questions and comments, which are included as part of the post-
questionnaire and which allow analysis of participants overall feedback to identify
whether or not there were differences of opinion. These type of questions enabled the
researcher to ascertain the participants™ perceptions of the benefits and challenges
toward implementing m-learning in Saudi higher education. Furthermore, this research
has also used focus groups and co-creation workshops with male students to obtain
qualitative data, while female students were interviewed in focus groups through the use
of video conferencing due to the aforementioned cultural context in Saudi Arabia.
Qualitative methods have various advantages including helping a researcher to obtain
detailed views of the perceptions of a group of participants which can otherwise be
omitted from quantitative methods (Alebaikan, 2010). In this study, the focus groups
provided an environment for the researcher to gather in-depth data as questions were

flexibly modified by the researcher based on the responses of participants.

5.3.3 Mixed Methods

Mixed methods involve combining the collection of both quantitative and qualitative
data in a research study (Mertens, 2014). It has been defined an approach to professional
research that incorporates the collection and analysis of qualitative (textual) and
quantitative (numerical) data (Creswell, 2009; and Ghaith, 2013). For example, a
researcher may collect data by quantitative methods through experimental procedures,
and then follow this up with structured interviews with a selection of individuals who
participated in the experiment to support and explain their views on the experimental
outcomes. Alternatively, the researcher may start by collecting data through qualitative
approaches and follow this up with quantitative data in an exploratory research
approach (Edmonds & Kennedy, 2017).

Early thoughts about the value of the mixed method approach resided in the idea that all
methods had bias and weaknesses, and that the collection of both quantitative and

qualitative data mitigated the weaknesses of each form of data (Creswell, 2009)
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This research uses both quantitative and qualitative methods for the purposes of
collecting data in order to gain a better understanding of the research and also explore
the problem statement set out in the opening chapter, in a very detailed and in-depth
manner. This approach often makes use of one or more quantitative data collection
techniques (for example, structured questionnaires) with associated statistical analysis
procedures as well as using one or more of the qualitative data collection techniques,(for
example, structured interviews, observations and semi-structured focus group)
(Creswell, 2013). The purpose of using a mixed method approach in this instance is to
co-create ideal avatars which incorporate interactive elements to be used with associated
analysis techniques. Setting up of co-creation workshops with students, offered
significant potential for participants to assist with further developing their most
preferred avatars and adding features they would like to see. The combinations of data
collected from the quantitative and qualitative methods are to measure two main

objectives:

First: Effectiveness and retention of information that participants have learned and how
well they perform pedagogically.
Second: Preferences of avatar type usability and how engaged and motivated the

students are to use them.

5.4 Strategies and Tools (Layer 3)

As stated in the above section, there are a number of strategies and tools that can be
used for qualitative and quantitative data collection with a mixed methods research
approach. These tools include questionnaires, focus groups, co-creation workshops,

experimental design and grounded theory.

5.4.1 Questionnaires

Baker (1999) defines the questionnaire as “a method of collecting data in which
specifically defined groups of individuals are asked to answer a number of questions".
Questionnaires often make use of checklists and rating scales. A rating scale is more
useful when perception needs to be evaluated on a continuum. There may be different
stages to conducting questionnaire surveys, such as using pre-questionnaires and post-
questionnaires to participants of taking part in experiments to grape their views before

and after an activity. The primary goal of a pre-questionnaire is to facilitate the
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researcher with the specific information necessary for the study and discourage the
participants from diverging from the question (Cheng & Warren, 2006). According to
Alenazi (2015), questionnaires area suitable tool for collecting data from large
audiences with the purpose of generalising the findings. Assuming questions have been
appropriately written, questionnaires are the most appropriate instrument in term of
avoiding researcher bias and influence on the participants™ responses at the data
collection stage, is due to the absence of direct interaction between the researcher and
participants (Algahtani, 2011). In addition, the purpose of asking participants to both a
pre- and post-questionnaire is to compare levels of achievements and understand
whether participants have been affected by the experiments or not. The aim of the
questionnaire in this study is to collect data that will allow the investigator to measure
differences in participants® perceptions of m-learning and their motivation to learn with

it when presented with different avatar representations of the teacher.

5.4.2 Focus Groups

Focus groups can play an important role in enhancing a questionnaire's validity and
providing useful information to understand the processes behind observed results and
assess changes in people'S perceptions of their well-being or views (Norris, 2016).
Furthermore, a focus group can be used to improve the quality of survey-based
quantitative evaluations by helping generate evaluation hypothesis; strengthening the
design of survey questionnaires and expanding or clarifying quantitative evaluation
findings (Cochranet al. 2016). Breakwell et al. (2006, p276), define this type of method
as “discussion-based interviews that produces a particular type of qualitative data

generated via group interaction”.

5.4.3 Co-creation

Co-creation is a development process whereby design professionals empower,
encourage, and guide users to develop solutions by themselves or to help efficiently
transfer an innovative solution from users into an institution domain (Joyce, 2017;
Véazquez-Casielles et al. 2017). Co-creation encourages the blurring of the role between
user and designer, focusing on the process by which the design objective is created. The
idea of co-creation in this research is to actively involve users in the design and

development of a future online learning, m-learning approach in a creative collaboration

65



between instructors and students (Pilleret al. 2012). The term co-create/co-design has
become popular in mobile phone development, where the two perspectives of hardware
and software design are brought into a co-design process. According to Alebaikan
(2010), co-creation through focus group workshops create the opportunity for different
ideas to be discussed directly and specifically. The reason behind adopting this method
is to turn the passive learning materials which might contain huge amount of
information into interactive learning materials based on the learners™ ideas (Seifert,

2014).

5.4.4 Experiments

The definition of an experiment can be adopted from Montgomery(2017, p2) as “a test
or series of runs in which purposeful changes are made to the input variables of a
process or system so that we may observe and identify the reasons for changes that may
be observed in the output response”. Experimentation is the deliberate act of changing
one or more process variable or factor in order to observe the effect and the changes
have on one or more response variables (Bates, 2015). According to Mertens (2014, p4),
the definition of experimental groups is that “the researcher can divide the participants
into two or more groups to test the effect of a specific treatment. . . the group that
receives the training is called the experimental group”. When designing an experiment,
there are some elements need to be considered such as defining the population of the
study, variables, and the experimental design. When planned to determine which input
variables are responsible for the observed changes in the response, the development of a
model relating the response to the important input variables is required with subsequent

use this model for process or system improvement (Montgomery, 2017).

5.4.5 Grounded Theory

Grounded Theory (GT) is a systematic methodology in the social sciences involving the
construction of theory through the analysis of data and is an inductive method used to
predict and explain behaviour to build theory (Glaser, 2017). This starts with data being
collected from a pilot study then, based on the results of the data, the researcher will
rebuild and amend the planning of this experimental materials. GT provides a way to
focus on groups of participants, a methodology and a set of methods and analytical tools

to investigate and report on what is happening within a specific context. This enables
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both quantitative and qualitative data to be collected and analysed using, allowing the
researcher to use a variety of tests and materials such as questionnaires, focus groups

that may be further developed as the study progresses (Crittenden, 2006).

For this Ph.D study the researcher decided to use a mixed method approach which
includes use of questionnaires, experimental designs, co-creations and grounded theory,
whereby the stages are going to be built up to validate the proposed hypotheses through

implementing this research.

5.5 Research Design

As stated, experimental investigations were performed to explore the common and
particular factors for optimal mobile learning using avatars interfaces. The study was
designed to measure how engaged and motivated students were when using mobile
learning devices with different types of avatars to represent the teacher. Furthermore,
the effectiveness of this approach on information retention by students using m-learning

was investigated and measured.

Table 5 - 1 demonstrates the activities undertaken deriving the research:

Table 5 - 1 Demonstration of research procedure

Phases Activity
Design and development phase
1 Develop the (MADE-ME) research model
2 Design a pre-questionnaire.
3 Develop the mobile learning web-application (MADE-ME)
4 Design and develop a range of avatars for the course contents.
5 Design the post-questionnaire.
6 Submit the Ethical of the research.
Experiments implementations phase
1 Conduct the pilot study
2 Implement Experiment 1
3 Distribute of pre-questionnaire on the main sample of the study
4 Conduct the learning through the MADE-ME web-app
5 Develop the m-test through web-app
6 Distribute of post-questionnaire and collect them when completed
7 Set up the co-creation workshop
8 Develop prefered avatar interface types further to incorporate interactive elements
9 Conduct experiment 2 with the co-created avatar interface.
10 Collect questionnaires and the m-test result.
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The design and development phases took into consideration the framework that has
been proposed as a part of the research while considering the user engagement, design
of the interface, mobile platform and the cultural and ethical constraints within Saudi

Arabia and its education system.

5.5.1 Ethical Approval Procedure

The ethical dimension identifies those issues that need to be addressed when developing
and implementing this research. An approval of the procedure was obtained from the
Ethics Committee of the System Engineering School, University of Reading. The ethics
application is attached as (Appendix A). The consent of participants is necessary to
ensure that all the ethical constraints of the research are met. Issues such as cultural
diversity and gender segregation while collecting primary data for the research are
important factors in the Saudi context. It was therefore imperative that the ethical issues
took account of how primary data was collected and whether there were any issues that
the researcher needed to take into consideration while collecting such data and if these
would have any implications on the research. Permission to set up the co-creation

workshop of students group within the university of Al-Baha University was obtained.

Harris et al.(2008) discuss the importance of how research ethics and list a number of its

key principles, for example:

e How to encourage people to participate and the approach that will be taken.
e Displaying the objectives of the research to participants

e Underlining the confidentiality of the data collected from the participants.

The main issues required for this research context which needed consideration were

confidentiality, data protection and participant consent.

5.5.1.1 Confidentiality and data protections

There is an ethical and legal requirement to protect the identity of the people who take
part in the research process, both in the surveys and in focus groups. Depending on the
type of data collected, this could also be a legal requirement. According to Giordanoet
al. (2007) when the researcher collects personally identifiable information (PII) from the

sample of chosen participants, it is imperative that the researcher takes adequate
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measures to protect participant information and assure participants the data will not be
used except for the purpose of this study only, but that the data can be used for
publications connected to the research, such as the thesis and any journal papers that
stem from this thesis. Also, it is necessary for the participants to get a thorough
understanding about how their details will be stored confidentially and be given the
option to not disclose any personally identifiable information. Each participant was
assigned a sequential number so that no result or comment can be attributed directly to
any named individual but would instead be linked to that number directly. In addition,
within this experiment, arrangements for any confidential material generated by the
research will be stored securely within the researcher'S store and, where appropriate,
subsequently be disposed of securely. The researcher, in order to maintain the research
ethics, took absolute care not to collect any personal details from the participants if it

would not be used in the analysis or help answer the research question (Mertens, 2015).

5.5.1.2 Consent of participants

Researchers collect primary data from a chosen sample or samples. Students who
participate in the research process either by means of completing a survey form or
attending the focus group must not be subjected to any unethical means or coercion by
the researcher (Johnson & Larry, 2008). This research, in line with standard practices,
clearly provide the participants with an option to withdraw from the workshop or survey
or even decline to participate without having to explain the reasons (Giordano et al.,
2007). It is essential for the researcher to therefore obtain explicit permission from the
participants to participate in the research by clearly explaining to them the reason for the
research and how the data obtained would be used (Harris et al., 2008). In this study,
students participated voluntarily in the study, signed a consent form and were informed

that they could leave the study at any point they chose.

5.6 Pilot Study

Pilot testing was conducted in order to confirm that all the instruments used in the study
were clearly and appropriately presented working clearly. As claimed by Mazlan (2012,
p67), pilot testing is “to try the experiment on a few participants first to see whether it

makes sense to them, to uncover any serious flaws or problems that might have been
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overlooked at the design stage and to generally ,fine-tune®the procedure”. Pilot studies

are useful to ensure the clarity and appropriateness of questions in the questionnaire.

A pilot study with seven Saudi students at the University of Reading was undertaken to
ensure readability and clarity of the questions prior to administering the questionnaire to
the targeted sample of undergraduate students in Saudi Arabia before and after they
undertook a learning activity delivered on their mobile devices via each different avatar
types. The level of English for all participants in this pilot was the same level as that of
the participants in the research, which is elementary. In this study, particular emphasis
was placed on the pre/post questionnaires in order to examine understanding of the

meaning of the statements.

The researcher measured the reliability of questionnaires™ items by using Cronbach's
coefficient Alpha as the common measurement(Harris et al. 2008). The reason behind
using this type of test is because it is the most commonly used test to determine the
reliability of data when having multiple Likert questions in a questionnaire. The range
of the reliability should be between 0 to 1, with coefficients equal to 0.70 or above
usually considered adequately reliable (Harris et al. 2008). Cronbach's Alpha was

calculated in this research by using SPSS software version 21, See Table 5 - 2.

Table 5 - 2 Values of Cronbach's Alpha for Experiment 1

No Sections Number of Cronbach’s
Questions Alpha
1 Preference for m-learning mode of delivery 6 0.70
2 Effectiveness/performance expectation 7 0.88
3 Engagements of m-learning 3 0.79
4 Behavioural intention to use 5 0.82
5 Convenience of m-learning 4 0.76
6 Enjoyments of m-learning 3 0.70

From Table 5 - 2, it can be seen that the reliability coefficients are acceptable values of

reliability for the research procedures to continue.

5.6.1 Subjects Targeted

The study focused on the English language module, a compulsory course which is
mandatory for the foundation year in Al-Baha University. The reason for choosing this

module is the extensive hours required for teaching this course. Students complain
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about the high number of sessions for this course, which are 20 hours face-to-face time
plus another 14 hours of six different modules each week with attendance being
compulsory. In addition, despite the extensive number of hours for this course, there is a
notable lack of student success in terms of English knowledge in general and grammar
structures in particular. Furthermore, all Science students are required to study all their
courses for the full undergraduate degree modules in English, partially for Arts students.
This English model is thus an important element within the Saudi education system and
is one where m-learning if successful can have a significant impact on both individual

students and education in Saudi as a whole.

English language is the dominant learning and teaching language and it has become
almost a necessity for students to learn English if they are wishing to enter a global
workforce in Saudi Arabia. While many studies around the world have investigated the
use of language learning for improving language skills, most research into language
learning strategies involving Arab English Foreign Language learners - particularly
Saudi Arabian learners - remain in the early stages of development compared to other
nationalities and ethnic groups (Aljuaid, 2010). According to the Education First
English Proficiency Index (Alhaisoni, 2012), the English language proficiency level in

Saudi Arabia is rated as low.

Research has highlighted some of the main reasons behind the low English language
proficiency of Arabic students, such as poor teaching methods and lack of motivation
and engagement (Al-khairy, 2013; Al-Tamimi & Shuib, 2009). Therefore, the main
purpose of this research is to investigate the benefits, opportunities and challenges that
mobile learning brings to the higher education process in Saudi Arabia by creating an
environment of real-time interactions amongst learners and their instructors through

their mobile devices with application to the English language module.

The researcher contacted an English lecturer in Al-Baha University seeking his support
to prepare for him six equivalent English grammar topics together with their exam
questions. The lecturer collaborated with another lecturers at the department and they
checked the outlines of the English language module which contain 11 main units
covering a range of listed topics, one of them being the tenses grammar chapter. This

chapter has several units. It should be noted that the contents of all lessons prepared for
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use in this study were identical in their level of difficulty. These topics included two
sub-topics of ,simple present”, two sub-topics of ,simple past®, ,present progressive”and
Sfuture tense”. The lecturers also provided the researcher with a copy of the course
objectives. To ensure that there is no bias in the outcome of the experiment, the learning
requirements, pathways, modes as well as the course goals and objectives remained the
same across all the topics, the researcher'S supervisor checked them and confirmed the

validity of these learning materials.

5.6.2 Learning Objectives

Within the context of the experimental lesson, the students should be familiar with how
to use the appropriate context of any grammar and be able to demonstrate understanding

the following:

1. Pronouns and how they can be used.
The structure of the basic positive sentence modal.
The structure of the basic negative sentence modal.

The question formation of tenses taught.

woe »N

The answering formation of any tense‘S question with the right form.

The selected module was also favoured because it added value to the students™ prior

knowledge of English language.

5.7 Population and Time Horizon (Layer 4)

According to (Mertens, 2014) the definition of population is “the group to whom you
want to apply your results” (P.4). The targeted population of this study was students in
Al-Baha University, a public university in Saudi Arabia. Participants were recruited
across two different colleges for the foundational year: Science and Arts Colleges.
Therefore, Arts and Science faculties were considered the main specialization of those
students who participated in this study because they are the main specializations in all
Saudi higher education universities. In addition, there are several majors/subject that fall
under these two faculties. The Science School contains Chemistry, Physics, Biology and
Mathematics disciplines and the Arts school contains English, Arabic language and
Islamic disciplines. The research was conducted with both male and female participants,

as previously explained. The justification for conducting this study in Saudi Arabia was
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because it focuses on whether this approach is most effective and preferred way of

learning studying within a Higher Education program in Saudi Arabia.

5.7.1 Participants/Sample

The ,sample™is the group within a population who will be studied by the researcher
(Mertens, 2014). For the context of the research, the researcher selected to use a non-
probability sample at a specific (cross-sectional) rather than longitudinal point in time,
which can be defined as stated “a sample that deliberately avoids representing the wider
population; it seeks only to represent a particular group, a particular named section of
the wider population such as a class of students. . . two or three groups of
students”(Cohen et al., 2007, p110). Hence, participants were recruited across two
different Colleges for the foundational year. Recruitment took place via the Student
Affair's office, with four classrooms being selected for the study and the sample being
representative of the gender segregation for education in Saudi Arabia for social and
cultural factors. A total of 160 questionnaires were distributed and 156 were returned
(97.5%). The ages of the students ranged from 18 to 22 years old with a median age of
19 and with 91% of them aged less than 20 years old. The male:female gender split was
50:50. Students participated voluntarily in the study. Table 5 - 3, provides a breakdown

of the demographic for respondents for Experiments - 1.

Table 5 - 3 Demographics Profile of Respondents

Respondent’s Profile Classification Frequency %
Male 78 50
Gender Female 78 50
Age 18-20 145 92.9
21-22 11 7.0
Faculty Science 83 53.2
Arts 73 46.7
More than 3hr 102 65.3
Average daily hours usage of  2-3 hrs 37 23.7
mobile phones 1-2 hrs 8 5.1
Less than 1 hr 7 4.4
Yes, a lot 10 6.4
I know m-Learning Yes, a little 68 435
Not sure 24 15.3
No 54 34.6
I heard the term of Avatar/ Yes 43 27.5
Representative of the No 51 32.6
instructor Not sure 62 39.7

73



5.8 Experimental - 1 Procedure and Implementation (Layer 5)

This section describes the procedure of the first experiment, data collection via

(questionnaires) and tests the steps being chronicled as follows:

5.8.1 Procedural Steps

The researcher received the Ethics approval letter from the Ethics Committee of the
System Engineering School at the University of Reading, confirming that there to be no
refusal on an ethical basis to conducting the research (Appendix A).

The researcher provided a letter from his research supervisor, to the head of the Saudi
Cultural Bureau in London, seeking permission for the researcher to undertake his
research at the Al-Baha University in Saudi Arabia, and to communicate and teach the
targeted sample for three months for the first semester from 16.10.2015 to 16.01.2016
(Appendix B).

The researcher received the approval letter from the head of Saudi Cultural Bureau,
confirming that the Al-Baha University had no objection to allowing the researcher to
conduct his study at the Colleges of Science and Arts(Appendix C).

Because the researcher needed to run his study on the foundational year at the two
colleges, he asked the Vice Chancellor of Graduate Studies and Scientific Research, at
the Al-Baha University to allow the research to go ahead (Appendix D). The Vice
Chancellor confirmed the research could go ahead and wrote to the two College Deans
to allow the researcher to carry out the study and to provide him with all possible
facilitations.

Because the researcher needed to run his study on the students who were already
registered on the English course, he held a meeting with the head of English course and
discussed with him the objectives of the research and how they might improve and
affect the students“level in English. The head of English's response was positive and he
stated that he welcomed such research.

The researcher asked the manager of the English course to provide him with the targeted
number of the sample list names and was provided with a list of four groups of male and

female students.
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The researcher then had a face-to-face meeting with the male instructors and a meeting
via video conferencing with the female instructors and again discussed the aims and
objectives of the proposed study, each of whom welcomed the study.

The dates and time were arranged with participating instructors in order to run the
experiment steps with targeted participants.

At the beginning of the study, the researcher provided an introduction to each group
during the first week of the study about the objectives and aims of the current research
and how the steps of the experiments would be carried out. The targeted sample of
students were encouraged to participate in the experiment of English language learning
via a mobile device.

In carrying out the experiment, the first phase was to identify the source of information
both from primary and secondary data. All primary data was collected from the sample
identified in step one by using semi-structured pre-questionnaires and the second phase
was obtained from the literature review. The researcher circulated the pre-questionnaire
manually amongst the participants and collected them within 20 minutes for each group.
In order to examine whether or not there were initial significant improvements in the
students® experience and performance of English language grammar, a paper based pre-
test was conducted on all participants for 15 minutes prior to each lesson.

After that, students used their smartphones devices such as iPhone and Android to
receive English language course materials through the MADE-ME web application.
Participants received mini-lectures via the five different user interfaces as (1) text; (2)
static image; (3) cartoon; (4) audio; (5) video. The same lessons were provided to both
the male and female students, plus one more which was a female static image avatar.
The justification for why each one of the participants interacted with each method of
learning was because that allowed them to compare preferences and engagement.

Male participants were then given one more lesson by the researcher via a traditional
face-to-face lecture, while the manager of English modules in the female departments

was in charge of giving the same lesson to the female participants.

5.8.2 Implementation

In this experiment, the researcher proposed that the study develop five types of mobile
interfaces using avatars to represent the teacher for male students and six types of

interface for female foundational year student. The five lessons were as video, audio,
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static, cartoon and text, further the sixth type of female was (female static image avatar).
Participant were taking two lessons per day as two different modes of delivery via
mobile smartphones. The researcher randomised the links of lessons to ensure that the
students did not accumulate their information and progress well on the later test rather
than the earlier. He divided each group of the main four groups into two sub-groups (A
and B) in order to randomise the order of lessons between the two groups. For example,
one group undertook the first day's video and audio lessons, while the other group
undertook cartoon and text lessons and vice versa for the next day/session. See

Table 5 - 4; Table 5 - 5.

Table 5 - 4 Process of data collection with group A Table 5 - 5 Process of data collection with group B

Day no. Activity DEVA (o} Activity

1 Pre-questionnaire 1 Pre-questionnaire

2 Pre-test of text - cartoon and 2 Pre-test of video- F2F and its
its post-test post-test

3 Pre-test of audio - static image 3 Pre-test of text - cartoon and
and its post-test its post-test

4 Pre-test of F2F - video and its 4 Pre-test of audio - static
post-test image and its post-test

5 Post-questionnaire 5 Post-questionnaire

Students were given five-minute breaks after finishing each lesson and they undertook
the post-test immediately. The researcher then collected the post-test from the
participants. Five days after the beginning of the experiment, each group had completed
the learning via each of the different the modes of delivery, and at this point, the
researcher distributed the post-questionnaire to all participants and collecting them

within 20 minutes.

5.9 Data Collection

Data collection was undertaken over a three month period from September 2015 to
December 2015. All data were collected from the research instruments were as pre/post-
tests, pre/post-questionnaires and information from the co-creation workshop which was
facilitated by the researcher. The researcher was the primary coder of the data, checking
scale reliability and was responsible for assessing all code consistencies. Data privacy
was protected through the distribution and separation procedures. The personal data
collected, such as the demographic information through questionnaires, were coded by

numbers in order to not identify individual participants. Moreover, the test results were
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protected by coding them with the same code number as the questionnaires and, then
once converting them into a digital format as Microsoft Office Excel sheet, the raw
questionnaire were stored securely offsite. The digital data is protected by password on
a personal computer. Data backups were made and stored on another device. The Excel

sheet was imported into Statistical Package for Social Science (SPSS) version 21.

5.9.1 Questionnaires

As stated, the questionnaires were completed in two stages: one before the
implementation of the experiment (pre-questionnaire) and the other after the experiment
was conducted (post-questionnaire). The aim of the pre-questionnaire was to obtain

student responses as preliminary information such as:

e Demographic information e.g. gender, age and academic disciplines of
study.

e Demographic of mobile device e.g. average use of mobiles device and types
of owned phones.

e M-learning experience and gathering inputs on the m-learning platform that
would be launched or used.

e The student preferences of multimedia types and identifying avatars.

e The attitudes of users towards using the technology in education.

e The initial perception of engagement for using m-learning.

These information helped to understand the perception of all the participants before
using the MADE-ME app to understand their acceptance of the technology. A further
pos-questionnaire, based on the outcomes of the initial questionnaire, was circulated to
the participants sample to collate information regarding the usability aspects of the
MADE-ME app and to determine how likely m-learning with an avatar would be
successfully implemented in Saudi Arabian higher education institutions. Students
completed the post-questionnaires based on how they would feel if mobile technologies
were to be used for learning on a core course in their first year of their undergraduate

degree. This post-questionnaire was divided into the following categories:

e Demographic information.

e Effort/Important.
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e Engagement/Motivation.

¢ Enjoyment/Interest.

e Students*”expecting their Effectiveness/Usefulness of retaining information taught
by the approach.

e The perceived intention to use the technology.

The demographic information section gathered data about participant'S age, gender,
faculty, year of study and asked also for the technological demographic, such as general
daily mobile usage and for how long they had owned them, whether participants had
used mobile devices in any education-related activities and to what extent they rated
features such as the convenience of mobile learning. Furthermore, in the post
questionnaire, participants were also asked to rate how well they thought they had done
in the test using their favourite interface and mode of lesson delivery using 5-points,

ranging from 5- Great; 4- Good; 3- Average; 2- Poor; 1- Do not know.

Questionnaires were paper based and needed to be filled by hand in order to collect the
data only for the target sample. There was a short introduction at the start of the
questionnaire to explain the objective of the study and to reassure participants that their
data would be held confidentially and that responses would not be attributable to any
individual. M-learning terminology was defined within the questionnaire as it was new
to their academic environment. The design of the questionnaire went through several

stages:

¢

Both questionnaires (pre and post) were designed with reference to previous studies’
questionnaires in the literatures. Suitable phrases were taken from these studies and
some were modified and rephrased to suit the requirements of the current research. The
reason was to assist in ensuring the validity and reliability of the questions was
maintained.

The investigator then submitted the draft questionnaire to his supervisor, at the
University of Reading and also to academic staftf in the English department at the
University of Al-Baha in Saudi Arabia, who suggested amendments and valuable
comments.

In order to ensure the validity of the pre and post questionnaires used in this study, they

were reviewed by three researchers/educationalists: two were experts in computer
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science/m-learning to provide feedback on the questions and their relevance to the
research and whether they able to measure what they intended investigate. The third
expert was a statistician in the Statistical Services Centre at the University of Reading,
to evaluate and ensure the selection of the appropriate statistical techniques for the data
analysis.

After refining the questionnaire by making the required amendments, the pre-
questionnaire consisted of 45 statements and the post questionnaire consisted of 42.

As all the students who participated in the study were Arabs, who generally have low
levels of English language understanding and who may have found difficulties when
responding to these questionnaires in English, the researcher translated the
questionnaires into Arabic after the supervisor‘s approval.

The Arabic version of the questionnaires was then submitted to two separate specialists
in linguistics at the Al-Baha University whose first language is Arabic, to ensure the
clarity, the correct translation between the languages and to give their opinions on the
translation, and also to ensure the correction of the Arabic grammatical phrasing of the
statements. The researcher asked two of his colleagues as a lecturers in the English
department in Saudi Arabia and native Arabic speakers to translate the Arabic version of
the questionnaire to English without looking at the original English version.

The investigator subsequently made a comparison of the two English versions, where
the researcher found no significant differences between the two versions in terms of
meaning, although, his supervisor recommended him to do some minor amendments.
The questionnaires used in this study consisted primarily of closed question checklists
and Likert scales and rankings, but there were also several open-ended questions that
gave students the opportunity to express their views regarding their perceived potential

benefits and negatives toward m-learning.

The measurement scale that has been used in this questionnaire was based on an ordinal
measurement ranking of a 1-5 point Likert scale of agreement. As stated by Dawes
(2008), the five point Likert scale is the most commonly used scale in any study and its
validity and reliability are better and more accurate than for scales with fewer points.
The scale to be used in these questionnaires is as follows (Appendix E):

e 1 = Strongly Disagree
e 2 =Disagree
e 3 =Neutral or Undecided
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e 4=Agree
e 5=Strongly Agree

e Participants undertook the experiments and completed the comprehensive pre and
post questionnaires in order to investigate their preferences for and performance with
five different user interfaces: (1) text; (2) static image; (3) cartoon; (4) audio; (5)
video for males, plus and an extra interface for female students using a female static
image.

e The questionnaires™ reliability was checked to verify the coefficient (Cronbach's
Alpha) was high which more than (0.7) in this case study and was shown to meet the

reliability requirements in SPSS, as was shown in Table 5 - 2 in Chapter 5 (p70).

5.9.2 Test phase

Learning performance or pedagogical effectiveness was evaluated by designing tests
based on the learning content. To measure the students™ effectiveness using this
approach, assessments (grades on/across all modes of delivery) were performed. The
test/exam for this study was prepared by a specialist team of academic staff from the
English department. Participants in this study conducted the pre- and post-tests. The
purpose of the pre-test was to ascertain what aspects of English grammar they knew and
were familiar with. Both tests were identical in order to measure and assess the students™
progress using the experimental approach. The questions required the students to re-
write the correct structure of each sentence using two different forms. To explain this in
more detail, if the students were given the sentence in a positive format, they were
required to re-write the sentence in both a negative and question format and vice versa
of that tense grammar. The team checked the correctness of the questions with regard to
the scientific content. In addition, they ensured the suitability of each question and that
they were relative to the objectives of the lessons. Furthermore, they ensured the
language of each question was clear and easily understood. The average time each exam
required was 15 minutes. According to the statistical analysis, the pilot study confirmed
that all lessons exams questions had the same level of difficulty, which showed
consistency between these ways of learning. Analytical results provided the evidence

that these tests were strongly reliable in evaluating learning performance.
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5.10 The Implementation of a Co-creation Workshop (Focus Group)

Focus groups or co-creation workshops are being increasingly used in the field of
education for “gathering data on attitudes, values and opinions” (Cohen,et al. 2007,
p.376). Structured focus groups are used to reveal detailed information from the
participants as they communicate and interact within the group. In this manner, co-
creation can contribute towards validity of the research and insure the real views of
participants and their perceptions are provided. According to Liaw (2008), by
considering the responses of students who participated in e-learning courses, a greater
understanding of the reasons why learners are often not satisfied with the e-learning
experience can be gained. It should be noted that learners were passively learning with
all the previous content delivery mechanism, however, in this stage, the researcher set
up a workshop with a number of invited participants with the aim of working with them
to co-create, customise and reinvent the avatars as active or interactive learning
interfaces including extending features they liked and discarding what they did not like.
As highlighted by Liaw (2008, p868), “learning activities in which learners play active
roles will engage and motivate students™ learning more effectively than learning

activities where learners are passive”.

Co-creation is about working together for a strong community and more effective social
design. It starts from the idea that designs are successful only when the people being
served are involved (Maenpaa, 2012). Participants will then get the chance of choosing
the best avatars and design their own mobile learning interfaces. In addition, in this
experiment the researcher intended to investigate student preferences for the best way to
learn through mobile phone technology. The researcher selected seven participants from
each of the two classes (Arts and Science), drawing students from both the male and
female classes. The total number of workshop participants was 28 students and they
were divided into four groups. The selection was based on random selection from the
previous participants in order to find different experiences. The workshop was carried
out in a suitable and quiet place at the College of Science in Al-Baha University (See
Figure 5 - 4). The workshop the students undertook lasted between 45 minutes to one

hour.
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Figure 5 - 4 Co-Creation Workshop Session Managed by the Researcher (published

with consent of the participants)
The researcher concentrated in this session on the creativity of learners, based on their
views and perspectives on the previous experiment and added new elements which they
missed and wished to have while learning through mobile phones. The researcher and

groups of students went through various activities during the workshop; for example:

. A, prainstorming’session about the effectiveness of m-learning for the English module.

. Sketching ideas on how to optimize the learning process on paper worksheets.

. They were encouraged by the researcher to design a storyboard and prototype their
engaged mobile interface (See Figure 5 - 5).

. They were asked deeper questions based on the initial results of their previous
questionnaire, and they were asked further about the advantages and obstacles of
English learning regarding the teaching methods.

. Students tried to improve or merge elements from the different types of m-learning

interfaces.
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Figure 5 - 5 Sample of participants prototyping

The researcher collected and analysed the qualitative data for the purpose of designing a
new prototype and developing the mobile application based on the final result. In
summary, students wanted a balance between passive learning and active/interactive
learning to engage them more with the content, which could help them to retain the
information they have learned. According to the data collected, the web-app needed to

have the following functions and features:

¢ The ability to keep students motivated and engaged by providing exercises
in between concepts.

e The ability to provide instant feedback.

e The ability to direct the learner to revise information if their answer was

wrong.

All of these characteristics and features are highlighted by Eppard et al. (2016).
Additionally, students pointed out their enthusiasm to learn from the animated instructor
(video interface avatar). Finally, when the researcher completed the case study and
collected the required data, he received a release letter from the main supervisor who
monitored the experiment at Al-Baha University which confirmed the success of

completion (Appendix H).
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5.11 Experimental - 2 Procedure and Implementation (Layer 5)

Based on data from the first experiment, three types of avatars (audio; video; cartoon)
were further developed with 28 students in a co-creation workshop in order to
incorporate other collaborative and interactive elements to support the learning process.
A second experiment was conducted using the avatar interfaces co-created by the
students, to compare levels of engagement and pedagogic performance in relation to
mobile learning and traditional teaching of English as a foreign language to 103

students in the same higher education institution in Saudi Arabia.

This section discusses the procedure of the second experiment data collections and tests.

The experiment went through the following stages:

This second round of experimentation was based on the results of the initial testing,
with the same objectives and sample population and environment in Al-Baha University
in Saudi Arabia.

The design of the lesson was based on using of Articulate Storyline 2 software and
PowToon website as explained in details in Chapter 7.

For the data collection method, questionnaire which contains closed questions and open
ended questions designed through the identical stages that been used in first experiment
(Appendix F).

The experiment was conducted between 23/11/2016 to 15/12/2016.

The researcher contacted the Heads of the English course, in the male college and in the
female college, initially by email and subsequently by phone, to select the two groups
from each gender in the Science and Arts classes.

The researcher asked the managers to provide him with the targeted number of sample
list names, then with the contact with students® affairs, they provided him with the four
groups of male and female lists of names.

The researcher sent the instrument tools, such as a letter detailing the instructions for the
experiment and also electronic pre-test and electronic questionnaire, as links by email to

the two managers. This experiment underwent several steps see Figure 5 - 6.
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Figure 5 - 6 Procedure of implementing experiment (2)
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e When all the participants understood how the system worked, they started by
connecting their mobile devices to the internet and followed the steps in the
instructions®letter by accessing the pre-test for 15 minutes via their smart phones.

e After finishing the pre-test and submitting their tests electronically, they were given a
web link which took them through three lessons (audio, video and cartoon) lasting
approximately 30 minutes in total. The participants used headphones to hear the lessons
without disturbing others. This period gave the students extra time to review the
learning material. The lesson was divided into three modalities of delivery and each
mode had the intervention of two exercises.

¢ The following day, participants were able to access the second link which directed them
to a second test, identical to the pre-test. After submitting electronically, they received a
link which took them through the questionnaire for 20 minutes. The tests were multi-
choice questions about the lecture content.

o After the post-test, each participant received the final link which required them to fill
out a questionnaire to assess her or his perceived motivation/engagement, interaction
and expected effectiveness and also to give feedback on the web-app system and their

learning experience.

In this experiment, the researcher proposed that the study developed three types of
mobile interfaces within interactive elements for each delivery mechanism. Based on
the grammar they the students learning in their lessons, they undertook exercises with
immediate auto feedback if their answers were correct; they were then able to carry on
to the next concept of the lesson. If they answered incorrectly, the system provided
feedback informing them of their incorrect answer and transferred the learner back to
the point in the lesson linked to this question. Learners were able to go back to that later
question and try to answer it through the previous process. With the intention here was
to show whether providing learners with feedback and self-assessment could effectively

transform the learning process.

5.12 Data Analysis Method

This section presents the type of quantitative and qualitative data collected during this
research. In order to achieve the objectives of this research (identifying the participants®

motivation/engagement) and to test the research hypotheses, questionnaires were
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conducted as the main tool to garner participants™ views and perceptions, and the
pre/post-tests were the main data used to analyse their pedagogical
effectiveness/achievement quantitatively. Additionally, the open-ended questions and
co-creation workshops were analysed qualitatively. Accordingly, this section describes

the core methods and tests used to analyse these datasets.

5.12.1 Quantitative Analysis

The quantitative data obtained from the post-questionnaire for the first and second
experiments, were the primary data source for this study, and were analysed using the
statistical analysis software, ,,SPSS* (Statistical Package for Social Science). Statistical
methods helped the researcher to compute specific and numerical values relating to the
research questions. The research questions not only considered the perceptions of the
participants but also focused on obtaining facts and figures, thus limiting the flexibility
of response of the participants. It also led the participants to answer only the point in
question, which might sometimes make them resistant (Mertens, 2015). In addition, this
type of data enabled the researcher to make comparison between learning methods in
term of preferences, engagement and effectiveness. The method also allowed the
researcher to run different analyses and tests on the addressed hypotheses, which
answered significant portions of the main research questions. Noteworthy, was that
these statistical analyses techniques were chosen based on statisticians™advice from the
Statistical Services Centre at the University of Reading. Based on the post-questionnaire
completions, the data was converted into SPSS software. The following factors were

considered the most important for the data analysis:

. Analysis of the preferred mode for content delivery and avatar teacher
representation: determined the content delivery modality most favoured by students,
which theoretically translate to an increase in learning experience and learning
effectiveness.

. Analysis of performance expectancy (usefulness): explored how well students felt
they had understood the learning content according to the different learning

modalities.
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. Analysis of engagement: determined which method of learning delivery was most
interesting and held students attention while they were learning and which extended
their motivation to learn and progress well in their education.

. Analysis of enjoyment: related to the learning modality engagement which led to the
feeling of an attractive learning environment which might influence achievement in
the learning process and outcomes positively.

. Analysis of convenience: explored the variables of convenience and differences
according to gender.

. Analysis of behavioural intention to use m-learning: determined the adoption of m-
learning. It was important to analyse the students*intention to use the technology and
particularly which mode of delivery was the best according to their engagement and
the effectiveness of their learning.

. Analysis of effectiveness (achievement):similar to the engagement factor but
exploring which students had pedagogically performed (test score) well with these

modes of learning delivery.

While the participants had their own views about how much the mobile web-app
improved their engagement, preferences, enjoyment, intention to use and pedagogical
performance/effectiveness, this did not necessarily mean that they succeeded in having
the right method of learning. Therefore, the qualitative approach of open-ended
questions and co-creation workshops, allowed them to explain the quantitative findings

further, with specific reference to the questions related to the hypotheses.

5.12.2 Qualitative Analysis

This study adopted a mixed methods approach, using quantitative data to display results
and then using qualitative data to support or reject the initial data (Creswell et al. 2011).
Further to the quantitative analysis, more insightful analysis was extracted from the use
of open-ended questions and through co-creation workshops. Participants were asked
question during the workshop about key of interest, as well as getting them involved in

the customisation of their ideal avatar-based user interfaces for content delivered.

One of aims of this research was to reveal and explore the benefits, opportunities and
challenges that m-learning might bring to the higher education process in Saudi Arabia,

in order to understand how to improve m-learning by optimising the learning interfaces.
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Some of the participants responded to the open-ended questions. After analysing the
data quantitatively, the researcher transcribed all comments from the open-ended

questions in preparation for analysis. The themes for this research were explored via

five phases of process according to Kabilan(2016):

1) Familiarisation with the data: reading all the data to be familiar with.

2) Creating primary code: the primary codes were created by phrases or/and keywords
directly linked to the ideas and views.

3) Searching for themes: grouping all data relevant to potential themes.

4) Reviewing themes: checking all created themes and drawing them as a thematic
(map) of the analysis.

5) Naming and defining themes: generating a clear name or definitions for each theme

(category) in order to write the final analysis and link them to the research questions

and literature reviews.

Comments from the open-ended questions were read several times to identify proper
themes and categories. Then, each theme was coded to specifically describe the master

theme. As the comments were written in Arabic. The main themes and students

comments were translated into English in order to be used in the current research.

Additionally, outside of the main research questions, after conducting the experiments, a
couple of the participants®instructors were also interviewed to provide their perceptions
and feedbacks with regard to the students“motivations and progression. Their comments
were also analysed and are included in the results in Chapter 8 to add extra insight to the

research findings.
Overall, the study methodology progressed through several stages which began with the

research paradigms and ended with the data collection techniques. The most important

layers are illustrated in Figure 5 - 7.
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Research paradigms

Positivism, Interpretivism

Research design

Quantitative, Qualitative

Research methods

Experiment 1, Co-creation workshop,
Experiment2

Data collection tehniques

Questionnaire, Co-creation with discussion,
Instructors’ interviews

Figure 5 - 7 Research Framework for Conducting Research Studies

5.13 Chapter Summary

This research has adopted both positivism and interpretivism in a mixed methods
approach, encompassing collection of both qualitative and quantitative data. Research
was focussed on learning content via a range of different mobile interface avatars and
students™ engagements and performance with the learning materials was assessed
according to a set of hypotheses developed from a theoretical model, MADE-ME (Multi
Avatar Delivery Environment for Mobile Education) which is described in Chapter 6,

and a MADE-ME delivery platform described in Chapter 7.

A pilot study with seven Saudi students at the University of Reading was undertaken to
ensure the reliability, readability and clarity of the questions prior to administering the
pre and post questionnaires to 156 undergraduate students in Saudi Arabia before and
after they undertook a learning activity delivered on their mobile devices via each of the
five different avatar types. In order to explore further student preferences and
performance, four groups of seven students participated in a co-creation workshop
enabling them to design their own mobile learning interface. The outcomes of these
workshops together with the comprehensive analysis of the student responses to the
questionnaire were then used to inform a second round of experiments with 103
participants. Results from study are documented in Chapter 8 and discussed in Chapter

9.
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6 The Conceptual Research Model

6.1 Introduction

This chapter describes the construction of the MADE-ME research model, which is one
of the key outputs of this research. MADE-ME, or ,Multi Avatar Delivery Environment
for Mobile Education™, shows the relationship between learners™ preferences for
learning modality, engagement, enjoyment and the effectiveness (pedagogical
performance). This model builds on a combination of several m-learning models and
learning theories and extends the traditional technology acceptance model (TAM) by
adding new variables to fulfil the objectives of this research. The purpose of MADE-
ME is to determine the factors that affect higher educational students”intention to adopt
m-learning and to mitigate obstacles that may affect the success or failure of this
approach in Saudi Arabia. Thus, this research aims to investigate learners™ intrinsic
engagement factors on the behavioural intentions factor towards the use 0f m-learning
technology, and to discover to what extent these factors influence the
effectiveness/pedagogical performance of the student when learning is via mobile
technologies. As a result of the proposed model, perceived performance expectancy and

perceived engagement both contribute to the learners™behavioural intention to use the

m-learning web-app (MADE-ME).

6.2 How the Model is Constructed

The delivery of effective m-learning content depends on various issues such as the
technology acceptance model (TAM) and its extended models, theories of learning,
human computer interaction (HCI), the local environment, and the learning being
undertaken.  Moreover, highlighting the learning interactivity element,
engagement/preferences, benefits and barriers, and how these together affect the
learning achievements/outcomes of students, have contributed to the construction of the
MADE-ME web-app. In this research, the model and its hypotheses were developed
based on the previous models described in the literatures. A series of case studies were
conducted and the data collected and analysed statistically. Based on the results of the
first case study which both qualitatively and qualitatively collected data and the co-
creation workshop, the model has been adjusted and extended to incorporate additional

factors. It also has been verified again through a second round of case study
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experiments in order to validate the final version of the mode through testing its
hypotheses based on the participants™ responses and data. The flow stages of
constructing and extending the MADE-ME research model is shown in Figure 6 - 1.
The main findings behind constructing that model are summarised here as they have

helped to answer the current research questions and objectives.

Model 1 & Hypotheses

Hypothesis 1 —hypothesis 11

U

Casestndvl & Focuos group

Pre'postguestionnaire& Co-creation
Quamt. & Crualt. Workzhop Cualt.

Model 2 & Hypotheses
Hypothesis 1 — hypothesis 11

v

Case stndy 2

Pre/post questionnaire data
Cruant. & Cualt.

Figure 6 - 1 Stages of deriving MADE-ME model

Table 6 - 1 explains how the integrated factors of the MADE-ME model have been

informed by the literature reviews and by the case studies in this research.
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Table 6 - 1 Demonstration of the factor source

Key factor
of model

Intrinsic
engagement
or motivation

Performance
expectancy

Gender

Major/subject

Enjoyment

Multimedia
instruction

Convenience

Interactivity
elements

Behavioural
intention

Effectiveness
or
pedagogical
performance

Derived from/influenced by

The proposed research model for the study of e-learning
motivation and acceptance in developing countries based
on extension the UTAUT by (Maldonado et al, 2010).

The research framework which used UTAUT based upon
TAM by (Jairak et al., 2009; Lowenthal, 2010).

The research model of mobile entertainment adoption by
Leong et al., (2013);and by Lowenthal (2010)who
investigated the UTAUT

Additional moderator based on the research context

The Research model of Alenezi etal., (2010) who

empirically investigated the enjoyment and other factors to

determine their influencing on students intention to use
technology. Also, Liu (2008) extended the UTAUT model
by adding perceived enjoyment.

A conceptual model of users' satisfaction, behavioural

intention, and effectiveness toward e-learning byLiaw

(2008).

Additional factor based on the research context

Additional factor based on the first case study and focus
group data.

A conceptual model of users' satisfaction, behavioural
intention, and effectiveness toward e-learning byLiaw
(2008); Alenezi etal., (2010)&(Lowenthal, 2010)which
based on UTAUT.

A conceptual model of users' satisfaction, behavioural
intention, and effectiveness toward e-learning byLiaw
(2008).

Result

Inclusion in
Model 1 & 2

Inclusion in
Model 1 & 2

Inclusion in
Model 1 & 2

Inclusion in
Model 1 & 2

Inclusion in
Model 1

Inclusion in
Model 1 & 2

Inclusion in
Model 1

Inclusion in
Model 2

Inclusion in
Model 1 & 2

Inclusion in
Model 1 & 2
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6.3 The Conceptual Research Model and Hypotheses

This research, as mentioned earlier, uses qualitative and quantitative techniques to
effectively answer the questions about the technology. In Saudi Arabia, where the higher
education system currently depends on the instructor delivering the course directly to
the students, the concept of assisted technology is quite new. Making it work alongside
regular teaching approaches therefore requires a lot of change, with students needing to
believe that the technology can bring potential benefits to the existing system. This
knowledge also paves the way for understanding the expectations of users about the
technology and for making improvements to make it more user friendly and acceptable.
Hence, measuring the perceptions of  engagement/preference and
effectiveness/pedagogical performance of the users towards the use of new technology
requires a deeper understanding of these perceptions and intentions to use the
technology. To date little importance has been given to predicting the perceived
performance expectations of the technology, thus leaving a gap in the research about

how well such technologies can be used alongside regular pedagogical methods.

Among all acceptance models, there is a need to build a conceptual model based on the
previous frameworks of mobile learning contexts and which in this case align with the
Saudi Arabian educational context. The conceptual model is used to investigate the
current research factors and find out how well, if m-learning was deployed, the users
would be able to accept the changes and embrace the technology. Saudi Arabia has a
unique culture, which in turn is reflected in its education environment. Government and
the education ministry requires gender segregation in schools and universities classes.
Therefore, there is a need to add the gender variable as moderator on all investigated
factors to find out the differences between genders and what impact these differences
have on intentions to use m-learning. Moreover, one of the higher education ministry
rules is that female students are not allowed to carry their mobile phones into the
university campus for religious purposes; therefore, the research suggests that this might
affect their perception of convenience. As a consequence, ,convenience was an added
factor in the research model in order to investigate its influence on the performance

expectancy and to identify any differences between gender.

In addition, within the context of the research objectives, the subject/major was added

as another moderator on all investigated factors. Arts and Science faculties were
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considered to be the main specializations of the students participating in this study
because they are the main specializations in all Saudi higher education universities. In

addition, there are several subject/majors that fall under these two faculties.

Based on the combination of models from prior studies of mobile learning, the
researcher adopted factors that would assist this research, such as: Performance
Expectancy, Intrinsic Engagement, Enjoyment, Multimedia Instructions Preference,
Convenience, Effectiveness and Behavioural Intention to use m-learning, which
together combine to create a new extension model to the TAM which includes these
mentioned factors integrated together in the MADE-ME model. The MADE-ME model
for Saudi Arabia used in this PhD is showed in Figure 6 - 2.

— H10, ,
Multimedia > M-learnin
instruction [T H9, > . 8
~~_Hl,, ' effectiveness
™3| Performance
H2 .
b | Mhny]  expectancy
-
H5, p
Intrinsic a.Gender H6., 5
Engagement
[E Convenience \
. Behavioral
inv ,b N s
Enjoyment ** 3| intention to use
> m-learning
HS, p

Figure 6 - 2 Conceptual Research Model for Multi Avatar Delivery Environment for Mobile

Education (MADE-ME) In Saudi Arabia
These elements are the main factors/variables of the MADE-ME framework and they
help to ensure that the implementation of the technology is successful and proves useful.
As discussed in the section on the TAM in Chapter 3, acceptance of technology is based
on being able to predict intentions of users based on their beliefs and prior actions.
When cultural expectations are not met, the users do not feel comfortable with the
environment and will not use the technology. Similarly, learning expectations, styles and
outcomes determine the perceived usefulness/performance expectancy of the technology
and so, when not met, would not entice the user to use the technology. If the design
principles and the mobile context are not well thought out, this too leads to either the
failure in the technology being appealing or the perception of motivation is not met,

thereby leading to implementation failure.
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6.3.1 Variables

According to Farsi (2016), when planning to conduct a scientific experiment, it is
necessary to predetermine the dependent and independent variables of the study.
Dependent variables are those variables affected by the independent variable and which
can be called the outcome. With regard to this study, the various learning approaches for
the English language (cartoon, video, audio, text, static image and face-to-face) are the
independent variables. The aim is therefore to see how these variables influence the
dependent variables, which are grouped into four main categories: engagement,

enjoyment, effectiveness and the intention to use this approach of learning.

Based on the above explanation, the thesis proposes the following hypotheses:

H1. Preference for multimedia instruction will positively influence
students’ performance expectancy.

H1,.Gender will positively moderate the effect of preferred multimedia
instruction on the performance expectancy.

H1,.Major/subject of study will positively moderate the effect of
preferred multimedia instruction on the performance expectancy.

H2.Preference for multimedia instruction will positively influence
Students’ intrinsic engagement

H2,.Gender will positively moderate the effect of preferred multimedia
instruction on students’intrinsic engagement.

H2,.Major of study will positively moderate the effect of preferred
multimedia instruction on students’intrinsic engagement.

H3. Intrinsic engagement will positively influence students’ enjoyment.

H3,.Gender will positively moderate the effect of intrinsic engagement
on the students’ enjoyment.

H3p.Major/subject of study will positively moderate the effect of
intrinsic engagement on the students’ enjoyment.

H4.Intrinsic  engagement will positively  influence students’
performance expectancy.

H4,.Gender will positively moderate the effect of intrinsic engagement
on the students’ performance expectancy.

H4,.Major/subject of study will positively moderate the effect of
intrinsic engagement on the students’ performance expectancy.

H5. The convenience of m-learning will positively influence students’
performance expectancy.

H5,.Gender will positively moderate the effect of the convenience of
m-learning on students’ performance expectancy.
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H5p.Major/subject of study will positively moderate the effect of the
convenience of m-learning on students’ performance expectancy.

H6. The performance expectancy will positively influence students’
behavioural intention to use m-learning.

H6,.Gender will positively moderate the effect of the performance
expectancy on the behavioural intention to use m-learning.

H6,.Major/subject of study will positively moderate the effect of the
performance expectancy on the behavioural intention to use m-
learning.

H7. Intrinsic engagement will positively influence students’ behavioural
intention to use m-learning.

H7,.Gender will positively moderate the effect of intrinsic engagement
on the students’ behavioural intention to use m-learning.

H7,.Major/subject of study will positively moderate the effect of
intrinsic engagement on the students’ behavioural intention to use
m-learning.

HS. Enjoyment will positively influence students’ behavioural intention
to use m-learning.

H8,.Gender will positively moderate the effect of enjoyment on the
students’ behavioural intention to use m-learning.

H8y.Major/subject of study will positively moderate the effect of
enjoyment on the students’ behavioural intention to use m-learning.

H9.Intrinsic ~ engagement  will  positively influence  students’
effectiveness.

H9,.Gender will positively moderate the effect of intrinsic engagement
on the students’ effectiveness.

H9.Major/subject of study will positively moderate the effect of
intrinsic engagement on the students’ effectiveness.

H10. Preference for multimedia instruction will positively influence
students’ effectiveness.

H10,.Gender will positively moderate the effect of preferred multimedia
instruction on the effectiveness.

H10,.Major/subject of study will positively moderate the effect of
preferred multimedia instruction on the effectiveness.

H11. The effectiveness of m-learning will positively influence students’
behavioural intention to use m-learning.

H11,.Gender will positively moderate the effect of effectiveness on the
students’ behavioural intention to use m-learning.

H11,.Major/subject of study will positively moderate the effect of
effectiveness on the students’ behavioural intention to use m-
learning.
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6.4 The Second Experiment Conceptual Research Model:

Based on the results from the first model that have been analysed for this research (see
chapter 8 for details) a number of factors were highlighted that needed to be amended,
either by adding them to or deleting them from the model. The findings confirmed the
necessity of two factors, convenience and enjoyment being considered when adopting
new way of learning. These factors should however not be included in the second
research model because they were considered not to be treated separately and they were
encompassed in the wider context of engagement and behavioural intention factors. In
addition, participants identified that the use of multimedia with the intervention of
interactive elements may affect their intrinsic engagement and performance
expectations. Figure 6 - 3, presents the new version of the research model followed by

the amended research hypotheses.

H8a, 1
Multimedia H%py| M-learning
Instructions »| effectiveness
H10;,
a.Gender
H1,. | <
J \H2= b
Intrinsic H3.¢| Performance
Engagement expectancy
I~
"l \~> H5.,1
a, b
L~ 7o b H1l,s
/ b.Major
Interaction :l ~—_,| Behavioural
learning H6..5 ™| Intention to use
activities M-learning

Figure 6 - 3 Conceptual Research Model (MADE-ME) Including Interaction Elements

This second MADE-ME model has been reconstructed and adjusted based on the first
case study and the co-creation work shop that was undertaken in order to adjust some of
the model hypotheses as well as testing and verifying them again. The second series of
these proposed hypotheses is presented as follows:

H1. Preference for multimedia instruction will positively influence
students’ intrinsic engagement.

H1,.Gender will positively moderate the effect of preferred
multimedia instruction on the intrinsic engagement.

H1p,.Major/subject of study will positively moderate the effect of
preferred multimedia instruction on the intrinsic engagement.
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H2. Preference for multimedia instruction will positively influence
students’ performance expectancy.

H2,.Gender will positively moderate the effect of preferred
multimedia instruction on the performance expectancy.

H2,.Major/subject of study will positively moderate the effect of
preferred multimedia instruction on the performance
expectancy.

H3. Intrinsic engagement will positively influence students’
performance expectancy.

H3..Gender will positively moderate the effect of intrinsic
engagement on the students’ performance expectancy.

H4y,.Major/subject of study will positively moderate the effect of
intrinsic engagement on the students’ performance expectancy.

H4. The interaction activities in m-learning will positively influence
Students’ intrinsic engagement.

H4,.Gender will positively moderate the effect of interaction
activities in m-learning on students’intrinsic engagement.

H4,.Major/subject of study will positively moderate the effect of
intrinsic engagement on the students’ intrinsic engagement.

H5. The interaction activities in m-learning will positively influence
students’ performance expectancy.

H5,.Gender will positively moderate the effect of interaction
activities in m-learning on students’ performance expectancy.
H5p.Major/subject of study will positively moderate the effect of
interaction activities in m-learning on students’ performance

expectancy.

H6. Intrinsic engagement will positively influence students’
behavioural Intention to use m-learning.

H6,.Gender will positively moderate the effect of intrinsic
engagement on the behavioural Intention to use m-learning.
H6n.Major/subject of study will positively moderate the effect of
intrinsic engagement on the students’ behavioural Intention to

use m-learning.

H7. The performance expectancy will positively influence students’
behavioural intention to use m-learning.

H7,.Gender will positively moderate the effect of performance
expectancy on the behavioural intention to use m-learning.

H7,.Major/subject of study will positively moderate the effect of
performance expectancy on the students’ behavioural intention
to use m-learning.
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H8. Preference for multimedia instruction will positively influence
students’ effectiveness.

H8,.Gender will positively moderate the effect of preferred
multimedia instruction on the effectiveness.

H8y.Major/subject of study will positively moderate the effect of
preferred multimedia instruction on the effectiveness.

H9. Intrinsic engagement will positively influence students’
effectiveness.

H9,.Gender will positively moderate the effect of intrinsic
engagement on the students’ effectiveness.

H9y.Major/subject of study will positively moderate the effect of
intrinsic engagement on the students’ effectiveness.

H10. The interaction activities in m-learning will positively influence
students’ effectiveness.

H10,.Gender will positively moderate the effect of interaction
activities in m-learning on students’ effectiveness.

H10p.Major/subject of study will positively moderate the effect of
intrinsic engagement on the students’ effectiveness.

H11. The effectiveness of m-learning will positively influence
students’ behavioural intention to use m-learning.

H11,.Gender will positively moderate the effect of effectiveness on
the students’ behavioural intention to use m-learning.

H11,.Major/subject of study will positively moderate the effect of
effectiveness on the students’ behavioural intention to use m-
learning.

6.5 Chapter Summary

This chapter has shown how the MADE-ME research model has been derived from
several previous models, the important factors of which were integrated into this
research and were used to investigate the factors or variables set out earlier. Based on
the different elements covered in this research (TAM, human computer interaction and
the learning theories), this research has constructed two version of the MADE-ME
model based on each other to meet the research objectives. The MADE-ME model is
one of the research contributions of this thesis to the field of learning and engagement.
The development of the MADE-ME web-app which enables the conceptual theory to be
applied in practice through the delivery of learning content to students is presented in

the next chapter.
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7 System Implementation (MADE-ME Web-App)

7.1 Introduction

Chapter 6 described the educational research model which links delivery of learning
content via mobile technologies with pedagogical performance. In order to validate and
test its hypotheses empirically, the MADE-ME web-application was developed. This
chapter presents the process of designing and creating the framework for the MADE-
ME online web-app that can deliver m-learning content to a mobile device via different
avatar representations of the teacher (audio, video, image, cartoon; text) and which can
be used to test the pedagogical effectiveness of the content been delivered based on that
model. Further, it will cover the development of the MADE-ME web-app system,
including highlighting the environment of the two experiments set up to prove this web-
app and get useful feedback on the model, the user interface design, and software used

for development.

7.2 Multi Avatar Delivery Environment for Mobile Education
(MADE-ME) Web-Application

One of the research objectives of this study is to find the most preferred/engaging avatar
representation of a teacher for delivery of learning content via mobile technology in
order to enhance learning through a variety of avatar interfaces and multimedia content
delivered through a web based application. This research proposes and develops an
application, Multi Avatar Delivery Environment for Mobile Education (MADE-ME) as
the web-app platform for delivering mobile content to optimise learning outcomes via
mobile assisted language learning. The development of the web-app framework is based
on the feedback and perceptions of the participants. The MADE-ME application is used
in this research to deliver English content, supported by some explanation in the Arabic
language, for Saudi students. The most significant element of the platform is that it
provides learners with the opportunity to learn through exercises and the feedback they
received. The design of the app does not allow the learner to move forward unless they
answer correctly. Further, the instructor can provide a number of different types of tests,

such as multiple choice, true or false, drag and drop and/or open-ended questions.
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In order to create this environment, a number of functional and non-functional
requirements were identified. With regards to functional requirements the web-app has
the ability to:

e Display screen avatars as representations of the teacher.

e Deliver learning content via a mobile phone.

e Enable content to be in varying multimedia formats.

Allow multi-language delivery.

Test students on what they have learnt.

Non-functional features include:
e The incorporation of good user interface design principles.

e The concept of usability with regards to how the app works.

Its reliability with regard to availability and content delivery.

The ease of use of the interface.

The ease of learning of the apps“features.

Focusing on the requirements enables evaluation of how easily users can perform their
goals on the web-app which influences their engagement/experience with the learning
material and improved pedagogical performance for the English course being used as an
example in this research context.

The novelty of this app is that it can be used to deliver any course material in any
language to any organisation around the world in order to support the delivery of

multimedia content to enhance learning and teaching.

7.3 Development

This section describes the software used, access to the internet and the location of the

web-app server for the MADE-ME web-app.

7.3.1 Software

In order to develop the web-app for use in smartphones for this research, three software
tools have been used in combination for the development phase. Firstly, the online
website ,,PowToon" was used to create an animated cartoon avatar to be used as one of

the avatar representations of the teacher for the purpose of drawing the learners”
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attention and engagement. Secondly, Camtasia software was used to record the voice
over for the slides as presentation of the content. Thirdly, the Articulate Storyline 2
software was used to construct the lessons with the addition of the different type of
avatars. Articulate also enabled the mobile web-app to embed interactive elements into
its framework such as providing tests and immediately assessing learners® progress by
providing feedback in both textual and verbal forms. Finally, the Articulate Storyline
software enabled final version of the MADE-ME app to be published as HTMLS5 which
is reliable and mobile friendly with regards to the app being made available and
connected with the internet. Noteworthy, the Google form website was used for setting

up the questionnaires questions in order to collect the respondents™data electronically.

7.3.2 Access to the Internet

The MADE-ME web-app can be accessed anytime and anywhere via an Internet
connection. In this research, most of the male students in the experiment were running
the learning app at the university campus. However, in terms of the internet facility,
there was no access to the Wi-Fi Internet from the students™ classrooms, so the
researcher bought a high-speed internet modem from an STC (Saudi Telecom
Company). The small modem device was portable and easy to use in any classrooms. In
addition, students who had the service of the internet available on their mobile devices
were encouraged to use and connect to their own internet networks. However, the
female students preferred to learn through the use of the app within their home with

their convenience.

7.3.3 Location of the MADE-ME web-app Server

The web-app system was hosted by the researcher's own server located in Europe. In
order to publish the lessons of the experiments which can be accessed by any of the
participants, the researcher subscribed and created a server for two years with a
registered domain. The domain name was Saudielearning.org (see Figure 7 - 1). The
mobile web-app enabled participants to access the system and learning materials
through their own mobile phones and to achieve their learning requirements from their

location in Saudi Arabia.
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Figure 7 - 1 MADE-ME Web-App Server Location

7.4 User Interface Design

It is important to take on board the principles and practical elements associated with
designing good mobile user interfaces. Interactive electronic systems can be successful
when they combine a different number of factors such as usability, reliability,
functionality and performance. These factors are equal in their level of importance and
are linked with each other. In other words, any failure in any of these factors could
cause failure of the whole system (Mayhew, 1999). The user interface design depends
on adopting a structured process to the design incorporation of good user interface
design principles and adherence to guidelines related to the design of web pages.
Robbins (2007) and Mazlan (2012) set out different types of tasks which should be
included in designing Web pages such as ensuring that the design of interface and easy

to use has strong graphic and information design.

7.4.1 Graphic and Information Design.

The definition of ,,graphic design™is what the users see on the web page interface, such
as texts and graphics (Noble & Bestley, 2016), with the information design being how
the information is organised on the web page. Mazlan (2012) proposed a number of
suggestions and guidelines when creating visual designs. For instance, the amount of
information should be controlled and not presented all at one time. In addition,
information need to be organised by presenting elements clearly at the centre of the
screen while the colours of the text and background should be consistence across all
aspects of the interface. It is also important to provide easy access to the system and

hence the MADE-ME interface also included a navigation button in the appropriate

104



position on the screen. Figure 7 - 2, shows the integration of these elements into the

design of the MADE-ME web-app.

Subject + verb to be+verb ... ..

‘. |lamwork no
s I
F

- R

Figure 7 - 2 Visual design and technique of the
interface

7.5 Use of MADE-ME in Experiment — 1 (Case Study)

The purpose of this research was to design a number of different lessons using different
types of multimedia avatars to represent the teacher and then to test learners to engage
their level of success with each. The intent was to provide m-learning interfaces which
allowed participants to access and learn from these lectures. All lecture materials and
content were similar in terms of the difficulty level of the concept that is being learnt.
Lessons were designed with the teacher having different types of interfaces such as text,
audio, static image, video and cartoon and were accessed by all students as a web
interface application for ease of use across all mobile platforms (i0S, Android,
Microsoft etc.).

Within the context of this thesis and in order to prove this work and validate the
proposed model hypotheses, two case studies and a co-creation work shop were

conducted.

In the first case study, the participants were 75 male students and 75 female students
who undertook the learning process via delivery on their mobile phones of a number of
lessons with different multimedia content representative of the English module they

undertake on their degree course.

In the first lesson, the interface was designed to have different multimedia such as text,
voice over and animated cartoon characters as shown in Figure 7 - 3 and Figure 7 - 4.
In addition, the interface had the control buttons for pause, go forward or back to the

lesson.
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Figure 7 - 3 Screenshot of cartoon mobile interface 1

Subject + verb to be+ verb

&  Theyarework now
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Figure 7 - 4 Screenshot of cartoon mobile interface 2

Further, each of the lessons had their own structure and media inclusion, such as lessons

using only text, text with audio and text with video.

The second lesson was a text lesson designed as a series of Camtasia slides using colour
conventions for different constructs of English grammar. This lesson gave the
participants the opportunity to download it as an e-book via the iBook (or equivalent)
application on their mobile device. The main benefit with this approach is that learners
only needed to connect to the internet at the beginning of the lesson to access and
download it onto their mobile devices, after which they are able to access and continue
learning from the lesson without requiring a continuous internet connection. See Figure

7 - 5 & Figure 7 - 6, for examples of these text based learning screens.
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Figure 7 - 5 Screenshot of text Figure 7 - 6 Screenshot of text
mobile interface 1 mobile interface 2

The third lesson developed as an audio lesson, again using the Camtasia software. The
researcher has recorded his voice over each presented piece of text (see Figure 7 - 7.

Thereby combining text and audio as the learning medium.

G Jaad o 4l

el . 4 g
fubject + Verbtobe + Object

He is angry. G
| am hungry. Clasa Ul

We are tired. sy (ad

| am a student. ofuilda U
.|||||II|||||.

Figure 7 - 7 Screenshot of audio mobile interface

The fourth lesson included the instructors™ static image. This lesson combined three
features (text, voice over and instructor'S image). To maintain the student motivation,
the images different from slide to slide based on the presentation context, for example,

left and right landside see (Figure 7 - 8 & Figure 7 - 9).
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Figure 7 - 9 Screenshot of static image mobile interface 2

The fifth lesson was given as a video interface, which included both text and an
animated video of a human character with a normal voice (Figure 7 - 10 to Figure 7 -
11). This representation of the learning process was designed to make the students feel
like they were in a traditional face-to-face teaching setting, but with the added value of

having navigation control buttons as in any normal video (Figure 7 - 12).

s o) Saall salal)
Subject + + bbject

He
+5 4+ habit sad)
It
He drinks coffee every day. o JS 5 ggdl)

Figure 7 - 10 Screenshot of video mobile interface 1
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Figure 7 - 11 Screenshot of video mobile interface 2
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Figure 7 - 12 Control navigation of video mobile interface

As has been noted, in terms of the unique culture in Saudi Arabia, female students can
be taught by both genders, however, male instructors can only teach them through the
use of technology rather than via face-to-face settings. On the other hand, female
instructors are not allowed to teach male students even through the use of technologies.
In this research, students of both genders undertook all lessons one to five, but the
female students took one extra lesson through the mobile web-app using a female

instructor'S voice (see Figure 7 - 13).

3 U Gdaid
ybe + Subject + Object?

We are tired. A e i)
X
\re we tired? SR a il A

Yes, we are.
No, we are not tired. "||||||ll'|"

Figure 7 - 13 Screenshot of female mobile interface
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All participants also had comparative lesson delivered via traditional class teaching.

Once participants had undertaken each lesson they took post-test to assess their
performance and measure the effectiveness of learning with regard to the content of the
lesson. Finally, post-questionnaire was undertaken (quantitatively and qualitatively) by
the participants to measure the extent of their engagement with the different ways of

delivering course materials.

The purpose of Experiment - 1 was to get participants to use the mobile web-app in
order to explore which approach/es they preferred and to takes their top preferences
further into co-creation and development sessions in order to influence positively their
pedagogical performance. Indeed, both case study 1, and co-creation workshop data
were used as preliminary analysis to support the design and development of the second
experiment even though the full analysis, results and discussion of the information for

both of them are presented in detail in Chapters 8 and 9.

7.6 Use of MADE-ME in Experiment — 2 (Case Study)

After analysing the data of the first experiment, it was found that participants most
preferred to learn from video, then the cartoon interface and lastly the audio interface.
Conversely however, in relation to the participants retention and understanding of the
information delivered and their performance in the test it was the audio highest interface
that was found to be the most effective, then the cartoon interface, followed by the
video at the lowest level of success as shown in (Figure 7 - 14). The text interface was

at low level regarding both the preference and performance.

Weight Audio Cartoon Video
Highest V'S o)
Moderate 0

Lowest O A

(OPreference A\ Performance

Figure 7 - 14 Diagram of the compensation between preference and performance

Based on the first analysis of the participants comments and those stemming from the
co-design/creation workshop which allowed the participants to express and design their

own mobile interface, the theory of Universal Design for Learning (UDL) was adopted,
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which is an educational framework that can accommodate individual differences in
learning styles and increase the flexibility and effectiveness of the learning
environment. This also enables those students who have particular challenges to be
given special assistance as it enables the implementation of specific multimedia types to
meet and support all students”diverse learning needs. For this purpose, the three most
popular types of learning (audio, video, cartoon) were taken forward and redesigned as
a second experiment where by students again undertook lessons material where all was
similar in terms of the difficulty of level concepts (see Figure 7 — 15 to Figure 7 - 17.
The participants for Experiment - 2 comprised 103 students from Al-Baha University
who received instructions about the experiment and mechanisms of delivery of course
material via the MADE-ME application interfaces, allowing them to access and interact

with content of the English module.

) Doesnot s apaiadall | [ i aal dus 5
Subject + Do not T

orb + Object
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+ Does not Verb 4 habitsdall | e e

We
They
|

+Donot Verb +

Al 4o gl

Figure 7 — 15 Screenshot of audio mobile interface
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Figure 7 - 16 Screenshot of video mobile interface
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Figure 7 - 17 Screenshot of cartoon mobile interface

The approach for Experiment - 2 delivering content with interactivity exercise using the
mobile MADE-ME web-app can be summarised in the following flow chart (Figure 7 —
18).

( Start )

v
m-learning lesson part 1
v
multiple choice exercise 1

v

e i e -
’

9 Assessment & feedback /'

Check the
answer

’

m-learning lesson part 2 B e S N TR PP P

v
. . . Check the Correct
multiple choice exercise 2 [—» answer :\ Show End Screen
N
wrong

Figure 7 — 18 The flow-chart for MADE-ME web-app process

One of the main comments that was strongly highlighted by the participants was for the
app to have a facility for assessing their progress during their learning. Responding to
this, a self-assessment tool was developed and delivered through the MADE-ME mobile

web-app system and was used for the English course, as shown in Figure 7 - 19.
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Figure 7 - 19 Screenshot of frequent exercise activities

This tool gave participants the opportunity to receive immediate feedback on the
exercises they undertook following each concept to be learnt (Figure 7 - 20). In
addition, another very useful and important tool, was added to MADE-ME for the
learners, providing them with the opportunity to look back into any specific point in the
lesson to learn how to get the answer right when the feedback message showed the
answer they gave was incorrect (Figure 7 - 21). The Articulate Storyline 2 software was

used to construct the lessons that integrated these tools.

Choose the correct answer: Asssall 4la¥l g/ )il

..... - (write)
rrrrr | S
LY oas

Figure 7 - 20 Screenshot of instance feedback interface for
incorrect answer
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Figure 7 - 21 Directed to this part which explain how to answer the
exercise

To ensure learners had understood the concept they could not move forward from the
lesson until they had chosen the right answer. When they answered correctly, they
received a direct feedback message to show their success and they were allowed to

move to the next part of the lesson (see Figure 7 - 22).

Choose the right answer: el 4lal) g/ A
&5

is pla
playing
are playing

Figure 7 - 22 Screenshot of the correct answer feedback

In order to assess student performance the next step in the process was the inclusion of
an online mobile exam which was designed as a Google form. The design of the app
took each student through all the mandatory lessons and materials until the final
interface, which had the link to the test. In other words, the researcher tried to avoid any
student bias which would affect their result of the performance; hence, students could
not access the exam link until they had passed all lessons successfully and completed all
the exercises to reach the final interface. Participants were able to access the exam via
the given link and they were then required to fill-in their demographic information such
as name, gender and subject discipline. There were three sections of the exam in terms

of the English language content (1) present simple, (2) past simple, (3) present
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cartoon as shown in to Figure 7 - 23 to Figure 7 - 26.

Post test

1. You
Negative *

What IS your faculty? dei » L
An

What Is your gender? dhis sl *

. They

Positive

e Ll ) (3030 L 52l s chan pant asd
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1. You
Negative *

English language every class. (Speak)

Figure 7 - 23 Screenshot of post-
test part (1)

Past simple Ll -1

1. You
Negative *

1.You .
Negative *

....... English language yesterday. (Speak)

Tennis last month. (Play). Positive *

the school at 2.00pm yesterday. (Leave)

3. They

an at 8.00 a'clock in the morning. (Start).
Negative *

Bl

L the chicken burger last night. (Like). Negative *

Negative *

Figure 7 - 25 Screenshot of post-
test part (3)

Present simple Lsll g Ll

.. English language every class. (Speak).

Tennis every week. (Play). Positive

the school at 3.00pm every day. (Leave)

at 8 o'clack every morning. (Start). Negative

Chicken Burger every night. (eat). Negative

Figure 7 - 24 Screenshot of post-
test part (2)

Present continuous sl g =

English language right now. (Speak).

do not speaking

tennis at the moment. (Play). Positive *

... for their exams just now. (Study). Positive

ta move right now. (Start). Negative

the chicken burger at the moment. (eat).

Figure 7 - 26 Screenshot of post-
test part (4)

continuous, based on the three delivery mechanisms (1) audio, (2) video, and (3)
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An online questionnaire tool was also developed to collect the participants®perceptions
and views toward their engagement with each style of learning. Immediately after they
had submitted their exam, the link to the questionnaire was shown. There was a short
introduction at the beginning of the online questionnaire, which presented the objectives
of the research and provided participants with some guidance of how to complete the
questionnaire correctly (see Figure 7 — 28 to Figure 7 - 29), and the copy of the
questionnaire as Appendix F. The respondents™ data was collected and stored securely

online for later analysis.
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Figure 7 - 27 Screenshot of online Figure 7 — 28 Screenshot of online
questionnaire (1) questionnaire (2)
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Figure 7 - 29 Screenshot of online

questionnaire (3)
Initial analysis of the exam results revealed positive effectiveness of the MADE-ME
app on students“learning English language concepts. The questionnaire also showed the
participants®enthusiastic attitude toward using this app in their future learning. Detailed

analysis and results will be presented in the next chapter.

7.7 Chapter Summary

This chapter began by describing the implementation of the MADE-ME web-app
including an outline of the tools used for the development and hosting of the web-app.
The chapter then described two experiments that were conducted with the students to
assess their preference for different avatar representations of the teacher when learning
content is being presented, and the means where by students™ performance with each
learning styles could be tested, and their feedback on their experience of using the web-
app gathered. In summary, the MADE-ME app can teach, engage, assess and guide the
learner towards a positive and effective approach to online learning of English language
concepts. The result of the experiments will be presented in more detail in the next

chapter which is based on the analysis of implemented experiment data.
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8 Results of the Study
8.1 Introduction

The aim of this study is to investigate the ways in which engagement and performance
in learning can be influenced by the type of avatar representation of the teacher on the
mobile device which might be in the form of video, audio, image, cartoon or text. In
particular, the purpose of the research is to investigate how m-learning can be used to
assist the teaching of compulsory English modules within Higher Education courses in
Saudi Arabia. Based on the research objectives and the methodology used, this research
conducted two experiments and one co-creation workshop. The later experiment built
upon the results of the previous experiment, the users™ perceptions and views that they
expressed in the open-ended questions of experiment one and a co-creation workshop.
This chapter starts with presentation of the data obtained from the questionnaires
described in Chapter 5, followed by an analysis of the proposed hypotheses which were
presented in Chapter 6, in order to support or reject them. The MADE-ME model
factors are analysed in terms of the relationships existing between them, their influence
on students“intentions to use m-learning, and which avatar types are the most effective
for the learning process. Accordingly, the full analysis of these hypotheses and the

findings provided in this chapter address the main research questions of the study.

8.2 Recap of Experiments

In order to achieve the key aim of the research, a number of related objectives with
associated research questions were identified and a number of experiments/case studies
undertaken to resolve them. As a result of the research, the MADE-ME model has been
constructed as well as the MADE-ME web-app designed and developed to deliver
learning material. To evaluate the model through the use of the mobile web-app,
students from Al-Baha University, Saudi Arabia were recruited to be involved in the
study which comprised two case studies and a co-design workshop for data collection
reasons. For the first case study, 156 participants learnt 5 lessons (audio, video, carton,
image, and text) via their mobile phones, plus one further lesson which was delivered as
traditional face-to-face teaching. Material was selected from their English module with
the purpose offering the avatar type that the students found most engaging and most

effective with regards to learning outcomes. Subset of these participants subsequently
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took part in the co-creation workshop and redesigned their preferred m-learning avatar
interface. The model and the mobile app were amended and redeveloped based on the
students* feedback, and a second experiment was undertaken with a further 103 students
from Al-Baha University, again in order to determine if the existing factors in the model
could be used to improve the learning process. Detailed analysis of this data is presented

in the coming sections.

8.3 Analysis Overview

This section addresses the techniques that have been used to analyse the data, as well as
describing the specific approaches undertaken for both the quantitative and qualitative
responses.

Statistical data analyses were performed on the data collected from the tests and
participant questionnaires as quantitative analysis. In addition, the participants™
perceptions and discussions of usability at the focus group workshop have been
considered and analysed using the qualitative method of thematic analysis.

For the quantitative data, significant differences between Likert ratings are assessed. All
analyses of the collected quantitative data have been carried out using the Statistical
Package for the Social Science (SPSS), the results of the analysis being used later in the
thesis to provide recommendations based on the statistical result to inform and perhaps
even change the process of learning in the Saudi Higher Education. Based on these
potential results, the researcher might find the best preference for learners is to learn
through traditional classes (face to face). Alternatively, learning via mobile devices
using favoured avatars might be shown to be the preferred option either outright or as
blended learning whereby m-learning can assist the traditional teaching and learning
process. Furthermore, the results of the analysis will confirm the extent to which the use

of avatars affects students*learning and retention of information.

In order to assess the research hypotheses the following tests were used:

e The UNIANOVA: this type of analysis is used to analyse the interaction and
relationship of one or more independent variables on a single dependent variable and
to indicate the differences that are found (Liu et al. 2007). That is, the UNIANOVA
procedure provides regression analysis and analysis of variance for one dependent

variable by one or more factors and/or variables (SPSS 21, Help command). Within
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the context of the current research, it is used to analyse the influences of a particular
preferred method of learning delivery, motivation and engagement to learn via that
method, as well as other factors related to the effectiveness and intention to use that
type of m-learning. If the P significance value is less than or equal 0.05 (P < 0.05),
the factor has a significant effect on the outcome variable; however, if the P
significance value is greater than 0.05 (P > 0.05), the factor has no statistically

significant relationship with the outcome factor (Frost, 2015).

Pairwise Comparisons: this test was used for this research as a sub-test under the
UNIANOVA test to compare the interaction between students™ gender, faculty and
other dimensions of factors such as motivation, performance expectancy,

effectiveness and intention to use according to the learning delivery mechanisms.

LOGISTIC REGRESSION: this type of analysis is the appropriate regression test
to be used when the predicted outcome variable (dependent) is dichotomous (binary)
on a set of independent variables. In this research, it analyses the differences and
relationships between the different avatar types of learning delivery. Logistic
regression results are represented by acronyms as shown in Table 8 - 1. The P-value
is the significance value of the tested factor on the dependant factor. It is identical to
the UNIANOVA technique whereby if the P-value is less than 0.05, this indicates the
significance of the relationship and that it has statistical influence; however, if the P-
value greater than 0.05, this indicates that the influence of that relationship does not

have statistically significant differences between the two variables.

Table 8 - 1 Logistic Regression symbols

Symbols Meaning

The significance value, if P < 0.05 is

P significant; and P > 0.05 is not significance.

Exp (B) The expectation ratio/odds value.

Cronbach Alpha: this test is a common measurement of research instrument
reliability when using SPSS (Harris et al. 2008). As mentioned in section 5.6 to show
reliability, the minimum value should generally be that of 0.7. In regard to this

research, the Cronbach Alpha test showed all factors that have been used were highly
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accepted, sufficiently reliable and that questionnaires were carefully designed to

collect data regarding students*attitude toward m-learning (see Table 5 - 2).

These statistical techniques were chosen based on consultation with Statistical Advisors
in the Statistical Services Centre at the University of Reading, from the beginning of
designing the questionnaires through to the analysis stages. The advisors confirmed at
each stage that these were common techniques to adopt in research such as this and that
they were extremely suitable tools to use for this research to achieve its aim and

objectives.

8.4 Results of Experiment (1) — Questionnaire

8.4.1 Demographic Results

This section of the results presents the analysis of the first experiment demographic
information. This includes gender, age, faculty of study/major, year of study, average
period of having a mobile device, average daily hours spent using mobile devices, the
type of mobile device(s) and activities and services related to mobile devices. In this
section, the researcher measured statistically the participants™ frequency and

percentages.

Gender Group

The participants in this experiment were split 50:50 according to gender, with 78

students from each sex. Table 8 - 2, illustrates the demographic data.

Table 8 - 2 Demographic result

Respondent’s Profile Classification  Frequency %
Male 78 50
Gender Female 78 50
A 18-20 145 92.9
21-22 11 7.0
Faculty Science 83 53.2
Arts 73 46.7
More than 3hrs 102 65.3
Average daily hours usage of  2-3 hrs 37 23.7
mobile phones 1-2 hrs 8 5.1
Less than 1 hr 7 4.4
Yes, a lot 10 6.4
I know m-Learning Yes, a little 68 435
Not sure 24 15.3
No 54 34.6
I heard the term of Avatar/ Yes 43 27.5
Representative of the No 51 32.6
instructor Not sure 62 39.7
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Age Groups

From Figure 8 - 1, 93% of the participants were aged between 18-20 years old and the
remaining participants aged between 21-22 years old were only 7%, which means that
which means that the sample population was representative of the targeted population
for the study. Data shows the 18-22 years old group having the highest usage of

upcoming mobile technologies.

Participants Age Groups

100 92.9%
90
80
70
60
50
40
30

20 o
10 ’

0 D

18-20 21-22

018-20 mW21-22

Figure 8 - 1 Bar Chart for Participants Age Groups

Faculty Groups

The participants”responses about their intended study disciplines after their foundation
year are illustrated in Table 8 - 2 that 53% of the participants are currently classified in

Science departments and 47% of the participants in Arts department.

Participants’ mobile devices ownership

Students were asked about their ownership of mobile devices to determine if their
devices possessed the smart features required to support m-learning. Figure 8 - 2 shows
that the vast majority of the participants own at least one mobile phone and a few have
two devices. 98% of students have or have owned a smartphone or tablet, while only
1.2% of the participants have basic phones. Accordingly, most of the higher education
students in Saudi Arabia own smartphones, which they use for both learning and non-

learning purposes (Alhassan, 2016). First, iPhones and then Samsung Galaxies were the
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most popular brands of device. Ownership of these high-quality devices, which readily
connect to the internet and wi-fi increases the likelihood of them being easily utilised in

educational and learning environments.

Percentage of participants phone types

Basic phone 1.2%
Tablet Galaxy
Tablet iPad
Samsung Galaxy 45.5%

iPhone 48%

Figure 8 - 2 Participants’ Mobile Types Ownership

Year of Study

All the participating students are fresh year students (foundational year) in one of the

Saudi public universities.

Period of having Mobile Smart Devices

To ascertain their familiarity with the technology, participants were asked about how
long they had been using their mobile devices, which in the majority of cases was
between 1 and 3 years and frequently more (see Figure 8 - 3). This suggests that
students are familiar with mobile technology and as such are well placed to use these

technologies for educational purposes if they so wished and content is available.

Percentage of having Smart Mobile Device

More than 3 Years 26.8%
2-3 Years 26.8%
1-2 Years 31.8%
Less than 1 year
0 20 40 60 80 100

Figure 8 - 3 Average period of Having Smart Mobile Device

Hours Spent on the Mobile Phone (per day)

Participants were also asked for how long on average per day they used their mobile

devices with the majority of responses (65%) being in excess of 3 hours per day and a
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further 24% of participants using them for 2-3 hours per day (see Figure 8 - 4). Only 4%

use them for less than an hour a day.

Percentage of Mobile phone Daily Usage

More than 3 hours 65%
2 -3 hours

1-2hours

Less than one hour

0 20 40 60 80 100

Figure 8 - 4 Percentage of Mobile device daily usage

General Activities and Services Used by the Mobile Device

Looking in more detail at the current use of mobile devices by the participants Table 8 -
3 - Figure 8 - 5, male and Table 8 - 4 - Figure 8 - 6, female), it can be seen that a variety
of activities are undertaken related to communication, information gathering and media
interaction. Male participants are seen to use their phones for communication activities
more than female participants, with 65% of male students, for example, using their
mobile devices often or regularly for phone calls, compared to only 32% of female
students. The numbers using Facebook for fun was surprisingly small, but “WhatsApp”
emerged with both males and females as the most popular way for chatting and
exchanging media. Browsing the web for fun and watching videos for fun are other
highly popular activities with both genders. The number of participants browsing the

web for education were low compare to browsing the web for fun.
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Table 8 - 3 Features used by male participants via mobile device

Activities via mobile device NOtOZt all Seloiom Sc())/r:e Reg},‘/(')a”y O(f)}:n
Phone calls 1.3 9.0 24.4 41.0 24.4
Text message 11.5 32.1 12.8 26.9 16.7
Using Twitter 19.2 7.7 23.1 38.5 11.5
Using Facebook for fun 59.0 20.5 6.4 7.7 6.4
Using WhatsApp 3.8 7.7 5.1 50.0 29.5
Calendar 35.9 25.6 14.1 10.3 14.1
Reading articles books 20.5 23.1 23.1 15.4 16.7
Watching videos for fun 2.6 6.4 23.1 37.2 30.8
Playing games 14.1 10.3 21.8 37.2 16.7
Map facility 30.8 28.2 19.2 11.5 10.3
Taking, sending photos 7.7 12.8 21.8 42.3 15.4
Taking uploading videos 24.4 16.7 30.8 11.5 16.7
Browsing web for fun 2.6 9.0 15.4 47.4 21.8
Browsing web for education 48.7 17.9 11.5 9.0 11.5

Features used by male
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Figure 8 - 5 Features used by male participants via mobile device chart (n=78)
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Table 8 - 4 Features used by female participants via mobile device

Activities via mobile device NOt(;)t all Seloi)om Sc())/r:e Reg(t)JAl)arIy 0(1:23 :
Phone calls 3.8 30.8 333 11.5 20.5
Text message 14.1 47.4 12.8 6.4 19.2
Using Twitter 23.1 12.8 24.4 14.1 25.6
Using Facebook for fun 80.8 3.8 3.8 5.1 6.4
Using WhatsApp 3.8 5.1 7.7 50.0 333
Calendar 32.1 23.1 17.9 12.8 14.1
Reading articles books 17.9 28.2 21.8 12.8 19.2
Watching videos for fun 2.6 6.4 15.4 37.2 37.2
Playing games 11.5 21.8 29.5 154 21.8
Map facility 423 21.8 15.4 9.0 9.0
Taking, sending photos 2.6 5.1 11.5 39.7 41.0
Taking uploading videos 16.7 20.5 15.4 26.9 17.9
Browsing web for fun 1.3 9.0 10.3 44.9 32.1
Browsing web for education 38.5 35.9 16.7 5.1 3.8

Features used by female
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Figure 8 - 6 Features used by female participants via mobile device chart (n=78)

Activities Related to Learning

To explore the potential educational uses of mobile devices in more detail, participants
were polled about what education-related activities they had undertaken or would
consider undertaking via their mobile devices, with results presented in Table 8 — 5 -
Figure 8 - 7 for male participants and Table 8 - 6 - Figure 8 - 8 for female participants.
Again, a range of activities has been experienced with the most popular being ,checking
course timetables” (males and females),

,viewing educational videos™ (especially

females) and ,,submitting coursework™(males), although viewing lectures as screencasts
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appears to be a less popular activity. Whilst female participants frequently listed that
they would not undertake educational activities via mobile devices, one popular option
amongst the females (60.5%) was their willing to register for their courses via mobile
devices. This might be due to faster access to the web via mobile devices than
traditional computers, or it could possibly be attributed to the cultural norms and
religious aspects of Saudi Arabia, whereby females are not allowed to go by themselves

to internet services (e.g. Internet café) outside of the home.

Table 8 - 5 Activities related to learning - Male participants

Would | Might | Would Have

Learning Activities not do do do done
% % % %

Register For Courses 17.1 11.8 47.4 23.7
Check Course timetable 6.4 11.5 15.4 66.7
Check Course Syllabus 20.5 35.9 25.6 17.9
Listen to lectures as screencasts 32.4 25.7 17.6 24.3
View Educational Videos 27.3 39.0 14.3 19.5
Submit Course work 21.1 23.7 18.4 36.8
Access library account 51.3 25.6 15.4 7.7
Access library database 39.0 35.1 20.8 5.2
Use Social media for education 60.3 24 .4 7.7 7.7
pay study fees 44.2 31.2 14.3 10.4
Take online tests 19.5 36.4 15.6 28.6

Activities related to learning by male
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Figure 8 - 7 Activities related to learning - male participants chart (n=78)
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Table 8 - 6 Activities related to learning - female participants

Would | Might | Would | Have

Learning Activities not do do do done
% % % %

Register For Courses 10.5 17.1 60.5 11.8
Check Course timetable 7.8 18.2 20.8 53.2
Check Course Syllabus 30.7 26.7 20.0 22.7
Listen to lectures as screencasts 44.6 27.0 13.5 14.9
View Educational Videos 25.6 32.1 9.0 33.3
Submit Course work 24.7 33.8 15.6 26.0
Access library account 66.2 19.5 9.1 5.2
Access library database 54.5 24.7 16.9 3.9
Use Social media for education 59.7 16.9 6.5 16.9
Pay study fees 39.5 36.8 6.6 17.1
Take online tests 35.1 21.6 12.2 31.1

Activities related to learning by female
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Figure 8 - 8 Activities related to learning - female participants chart (n=78)

Prior familiarity of m-learning functionality

80% of the male participants understood partially or totally what m-learning involved,
whereas this figure was 75.4% for female participants. This means that approximately a
quarter of the participants did not understand the meaning of m-learning prior to this

study. This data is illustrated in Figure 8 - 9.
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Do you understand what m-learning involves?

Bar Chart
100

Do you
understand
what m-
learning
involves

80 — o
IH Het sure

L Partially
W ves

60 —

40

20

Female Male

Gender

Figure 8 - 9 Understanding what does m-learning mean

Prior experience of using avatars

43% of participants reported that they had some prior knowledge of avatars, whilst 36%
reported that they did not know about or had not seen avatars prior to this study, and a
20% of both genders reported that they were unsure. These results are illustrated in

Figure 8§ - 10.
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Figure 8 - 10 Experience of using avatars

It appears from Figure 8 - 10 that with female students were slightly more experienced
in using avatars than male students. As with, 47.4% of female students having some

experience of using avatars compared to only 34.6% of male students.
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Participants’ experience of learning types

Data relating to the experience of student learning modes (face-to-face; e-learning; m-
learning; male or female on screen cast at the class), whether in their previous or current

education, is presented in the following tables.

Table 8 - 7 Percentages of traditional learning experience

How much have you experienced with face-to-face lectures (traditional course
teaching)
Not at all Seldom Some Regularly
Female 1.3% 1.3% 15.4% 82.1%
Male 0.0% 3.8% 6.4% 89.7%
0.6% 2.6% 10.9% 85.9%

Table 8 - 8 Percentages of male face-to-face as a screen cast teaching experience

How much have you experienced with face-to-face screen cast with male
instructor at the class
Not at all Seldom Some Regularly
Female 26.3% 14.5% 48.7% 10.5%
Male 51.3% 20.5% 23.1% 5.1%
39.0% 17.5% 35.7% 7.8%

Table 8 - 9 Percentages of e-learning experience

How much have you experienced with online learning (e-learning) via PCs
or laptops
Not at all Seldom Some Regularly
Female 49.4% 27.3% 19.5% 3.9%
Male 56.4% 19.2% 20.5% 3.8%
52.9% 23.2% 20.0% 3.9%

Table 8 - 10 Percentages of m-learning experience

How much have you experienced with mobile learning (m-learning) via
phones or tablets
Not at all Seldom Some Regularly
Female 60.5% 18.4% 13.2% 7.9%
Male 74.4% 11.5% 7.7% 6.4%
67.5% 14.9% 10.4% 7.1%

Table 8 - 11 Percentages of female face-to-face as a screen cast teaching
experience for female only

instructor at the class

How much have you experienced with face-to-face screen casts with female

Not at all

Seldom

Some

Regularly

Female

35.9%

20.5%

30.8%

12.8%

As illustrated in the above tables, the most common way of learning that the students
have experienced is through the traditional face-to-face method, with learning occurring
from listening to a male instructor presenting the lesson through a screen cast also being

popular. The reason percentage of female students who have experienced screen casting
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is due at least in part to the country*s educational system including issues of culture and
gender segregation. Students had least experience with m-learning with 67.5% of the
participants having not practically experienced that method of learning. Even though the
results in Table 8 - 10 show that they are highly informed and familiar with the term of
m-learning (76%).These findings support the research objectives to investigate and

explore the factors that engage and enhance learners to learn via m-learning effectively.

8.5 Results of Research Hypotheses — Experiment (1)

At the centre of the research is the MADE-ME model which includes a set of
hypotheses that have been developed to answer the research questions. Table 8 - 12
illustrates the correlations between the questions from the questionnaires and each
specific factor's hypothesis.

Table 8 - 12 Correlations between questions from the questionnaires and the specific factor s hypothesis

Statement Hn Hypothesis

Performance expectancy

Do you think accessing course material on
your mobile device with an avatar helped
you to learn the material more efficiency
than the same content presented in
traditional formats (face-to-face)

Hla. Gender will positively moderate the
effect of preferred multimedia instruction
on the performance expectancy.

I think that the m-learning would be a more
effective way to learn English language than
learning face-to- face in classes

I think m-learning would strengthen my
participation when learning English
language

Hl,,

I think having an m-learning interface with
an avatar would positively assist me to learn
English

H1b. Major of study will positively

I think having an avatar approach would moderate the effect of preferred multimedia
increase my understanding of information instruction on the performance expectancy.
that I have learnt

I think having an avatar approach would
increase my retention of information that I
have learnt

Intrinsic Engagement

Did the content delivered to you by a mobile H2a. Gender will positively moderate the
device engage you effect of preferred multimedia instruction
on students™ intrinsic engagement.

If you had more content delivered on your
mobile device would you be more motivated H2,p
to learn English than via traditional teaching
(face-to-face)
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I think having access to the English
materials on my mobile devices would
enhance my motivation to learn English
language

I find a female face to face instructor
more engaging to me than learning via
screen cast of male instructor at the
class

H2b. Major of study will positively
moderate the effect of preferred multimedia
instruction on students® intrinsic
engagement.

Learning Enjoyment

Did you enjoy having content delivered to
you by a mobile device

I think having access to materials on mobile
devices would be a fun interaction between
content-learner

I think having an interface with an avatar
will be fun to learn from

H3,,

H3a. Gender will positively moderate the
effect of intrinsic engagement on the
students* enjoyment.

H3b. Major of study will positively
moderate the effect of intrinsic engagement
on the students* enjoyment.

Multimedia preferences (mode of delivery)

I would prefer to learn in the normal
traditional face-to-face class

I would prefer having an m-learning
interface without an avatar

I would prefer to learn through mobile
devices including text + voice via mobile
device (but no image)

I would prefer to learn with a static male
avatar via mobile device with text + voice

would prefer to learn with a talking head
male avatar via mobile devices with text +
video

I would prefer to learn with a cartoon photo
avatar via mobile devices with text + speech

I would like to learn with a static female
avatar via a mobile device with text + voice

H4,,

H4a. Gender will positively moderate the
effect of intrinsic engagement on the
students® performance expectancy.

H4b. Major of study will positively
moderate the effect of intrinsic engagement
on the students* performance expectancy.

Convenience of m-learning

I think the m-learning would be more
convenient to me than learning face-to-face
in class

I think the repeatable and pause features of
lessons on the mobile device would be more
convenient to me than a traditional class.

I think the portability of mobile device plays
a strong factors in enabling me to learn
anywhere and anytime

HS5,p

H5a. Gender will positively moderate the
effect of the convenience of m-learning on
students* performance expectancy.

H5b. Major of study will positively
moderate the effect of the convenience of
m-learning on students™ performance
expectancy.

Behavioural intention to use m-learning
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I plan to continue using my mobile device Hé6a. Gender will positively moderate the
for receiving educational content (if effect of the performance expectancy on
available) the behavioural intention to use m-learning.

I believe extending the concept of the avatar
to other courses would be useful.

Would you like to undertake future courses
with integrated mobile learning for English H6,
language

Ho6b. Major of study will positively
moderate the effect of the performance
expectancy on the behavioural intention to
use m-learning.

Would you like to undertake future courses
with integrated mobile learning for other
courses

Would you recommend m-learning with an
avatar interface to other students

The results of the hypotheses based on the answers expressed in the questionnaires are

as follow:

H1. Preferences and Performance Expectancy

The first hypothesis states that:
Preference for multimedia instruction through mobile device (or
traditional F2F) will positively influence students’ performance

expectancy.

In order to determine the relationship of these two factors, the Logistic regression test
was used. This type of test shows statistically if any of these types of learning has a
significant influence on the performance expectancy of the students. The results of this

test are illustrated in the following table (see Table 8 - 13).

Table 8 - 13 Logistic Regression of preference modality of learning on performance expectancy

Preference for learning method B Sig. Exp(B) 95% C.1.for EXP(B)
Yes or No Lower Upper

I like the traditional F2F -.948 .170 .388 .100 1.502
I like the m-learning with text interface 382 .630 1.464 310 6.910
I like the m-learning with audio interface .188 794 1.206 295 4.928
I like the m-learning with M/Image interface 074 917 1.077 269 4.317
I like the m-learning with video interface 2.197 .007 8.994 1.829 44.219
I like the m-learning with cartoon interface .031 .968 1.031 225 4.730
I like the m-learning with F/Image interface 391 .603 1.479 338 6.466
Age -.504 124 .604 318 1.148
Faculty -.982 161 375 .095 1.478
Constant 9.171 134  9613.821
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Table 8 - 13 indicates the performance expectation of students with regards to their
believe that accessing course materials in general on their mobile device with an avatar
will help them learn the content better than if the same content was presented in a
traditional format (face-to-face). The findings here highlight that there is a statistically
significant relationship between the outcome and the preference of students to learn

with when the ,,talking head male avatar*as a video (p = 0.007) on their mobile device.

The mean for each of the five statements about performance expectancy when learning
English language materials was calculated, then a UNIANOVA test was conducted to
find the relationship between the modality of learning and the students™ perceived
performance expectancy/usefulness. Table 8 - 14 show these statements and the means

of the responses:

Table 8 - 14 Mean for performance expectancy statements

Question Statement Mean
No

1 I think that the m-learning would be a more effective way to learn English 337
language than learning face-to- face in classes. )

5 I think m-learning would strengthen my participation when learning English 353
language. )

3 I think having an m-learning interface with an avatar would positively assist 351
me to learn English. '
I think having an avatar approach would increase my understanding of

4 X . 3.64
information that I have learnt.
I think having an avatar approach would increase my retention of information

5 3.51
that I have learnt.

To demonstrate the potential of this approach and its suitability for the application,
Table 8 - 15 show the results of these factors when applied learning materials

specifically to English language.

Table 8 - 15 UNIANOVA of learning modality variables on English language performance expectancy

Source Type I Sum| Mean F Sig.
of Squares Square

I like the traditional F2F 238 238 751 390
I like the m-learning with text interface .006 .006 .020 .887
I like the m-learning with audio interface .059 .059 185 .669
I like the m-learning with male Image interface 3.817 3.817| 12.034 .001
I like the m-learning with video interface 7.196 7.196| 22.689 .000
I like the m-learning with cartoon interface .009 .009 .029 .865
I like the m-learning with female image 499 499 1.574 215
Faculty 324 324 1.021 317
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What is interesting in this data is that, when the statements indicated English language
as the main learning material, the results show that two modality had significant results.
There is a statistically significant relationship between the outcome and students™
modality preference of learning through a mobile device with a male static avatar (p =
0.001) and with the video interface (p < 0.001). This hypothesis is moderated by two
factors (gender; major).

Gender:
H1,. Gender will positively moderate the effect of preferred

multimedia instruction on the performance expectancy.
Major/subject:
H1,. Major of study will positively moderate the effect of preferred

multimedia instruction on the performance expectancy.

With regards to H1,, male students expectations that they would perform better when
using mobile learning with a male static avatar was 0.3 points higher than female

students, as shown in the following table.

Table 8 - 16 Performance expectancy when using m-learning with male static
avatar for English content

D J) Mean Std. Sig.b 95% Confidence
Gender | Gender | Difference (I-J) | Error Interval for
Difference”

Lower Upper
Bound Bound
Female |Male =326 | .119 .007 -.561 -.091
Male Female 326" 119 .007 .091 561

Table 8 - 17 Mean of gender for performance expectancy when using
m-learning with male static avatar for English content

Gender Mean Std. Error 95% Confidence Interval
Lower Bound | Upper Bound

Female 3.346° .083 3.181 3.510

Male 3.672° .085 3.504 3.839

In addition, when learning via mobile devices with animated avatars (video), similarly
to the previous result, male students also expected to perform better by 0.3 points higher

than female students see Table & - 18.
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Table 8 - 18 Performance expectancy when using m-learning with animated
avatar (video)

Pairwise Comparisons

(D) 0 Mean Std. Sig” | 95% Confidence
Gender | Gender | Difference| Error Interval for
(I-) Difference”

Lower | Upper
Bound | Bound
Female |Male -269 115 021 | -49 -.042
Male Female 269 115 021 042 496

Table 8 - 19 Mean of gender for performance expectancy when using m-learning
with animated avatar (video)

Gender Mean Std. Error 95% Confidence Interval
Lower Bound Upper Bound

Female 3.375% .082 3.214 3.537

Male 3.645% .081 3.484 3.805

However, for H1b there was no significant difference between the two major groups
Arts and Science when learning via mobile devices with static male avatars and also

when learning via mobile devices with animated avatars with P-value = 0.31.

Table of summary 1 Hypothese 1 results

Hypothesis Status
H1 with two modality (video, static image) | Supported
Hla. Gender Supported
H1b. Major/subject Rejected

H2. Preferences and Intrinsic Engagement
The second hypothesis states that
Preference for multimedia instruction will positively influence

Students’ intrinsic engagement.

This hypothesis was moderated by two factors (gender; major).

Gender:
H2,.Gender will positively moderate the effect of preferred
multimedia instruction on students’intrinsic engagement.
Major/subject

H2p.Major of study will positively moderate the effect of preferred

multimedia instruction on students’ intrinsic engagement.

The UNIANOVA used to test the main hypothesis and the result are illustrated as

follows in Table 8 - 20:
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Table 8 - 20 Preference for multimedia on engagement

Source Type III Sum | Mean F Sig.
of Squares Square

I like the traditional F2F 2.701 2.701 3.239 .074
I like the m-learning with text interface 463 463 .555 457
I like the m-learning with audio interface 2.219 2.219 2.661 .105
I like the m-learning with male Image interface 13.415 13.415 | 16.085 .000
I like the m-learning with video interface 4.669 4.669 5.599 .019
I like the m-learning with cartoon interface 9.251 9.251 11.093 .001

Table 8 - 20 shows that there is a clear trend of increasing preference for interfaces

which contain an avatar. Results show that there is a statistically significant relationship

between engagement and students™ preference to learn via m-learning with the static

male avatar (p < 0.001); m-learning with the video avatar (p = 0.01); and m-learning

with a cartoon avatar (0.001).

With regard to H2, there are statistically significant differences between genders. Male

students™ engagement was 0.5 points higher than female students™ engagement when

learning via mobile devices with content delivered by an avatar as shown in

Table 8 - 21.

Table 8 - 21 Gender moderator for hypothesis 2

Pairwise Comparisons
) Q) Mean Std. Error | Sig.b 95% Confidence
Gender | Gender | Difference (I-J) Interval for Difference
Lower | Upper Bound
Bound
Female |Male -.534* 158 .001 -.847 -221
Male Female 534* 158 .001 221 .847
*_ The mean difference is significant at the .05 level.

Table 8 - 22 Mean of gender moderating hypothesis 2

Dependent Variable: I think having access to the English materials
on my mobile devices would enhance my motivation to learn

English language

Gender

Mean

Std. Error

95% Confidence Interval

Lower Bound

Upper Bound

Female

3.214a

110

2.997

3.432

Male

3.749a

11

3.528

3.969

In contrast, the result of the relationship between these factors and the major/subject as

a moderator showed no significant differences between the two disciplines of Arts and

Science.
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Table of summary 2 Hypothesis 2 results

Hypothesis Status
H2 with three modality (video, static image, | Supported
cartoon)
H2a Gender Supported
H2b Major Rejected

Both male and female students participated in each of the different modalities of
learning, and additionally females* students conducted further m-learning lesson with a
static female avatar. The result indicated that there is a statistically significant
relationship between female students engagement and m-learning with a static female
avatar (p = 0.001), as illustrated in the Table8 - 23. The findings also showed no

statistically significant differences between the Arts and Science on disciplines of study.

Table 8 - 23 Preference of female avatar on engagement (Only for female)

Tests of Between-Subjects Effects
Source Type III Sum | Mean F Sig.
of Squares | Square
I like the m-learning with female Image interface 15.115] 15.115] 12.146 .001
Major/subject .105 .105 .084 172

H3. Engagement and Enjoyment

In this hypothesis, the researcher was investigating the relationship between the
engagement factors and how they can affect students™enjoyment when they have access
to materials on mobile devices, and in particular whether or not that would be perceived

as a fun interaction between the content and the learner. The hypotheses was stated as:
Intrinsic engagement will positively influence students’ enjoyment.

The researcher conducted a UNIANOVA test to explore how the enjoyment of using m-
learning can be predicted by intrinsic motivation to have positive correlations in the
model. As illustrated earlier in the model, gender and major of study are both

moderating this hypothesis as following:

Gender:
H3a. Gender will positively moderate the effect of intrinsic
engagement on the students’ enjoyment.

Major/subject:

H3b. Major of study will positively moderate the effect of intrinsic

engagement on the students’ enjoyment.
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The tests results are shown in the following table:

Table 8 - 24 Enjoyment based on engagement

Tests of Between-Subjects Effects
Source Type III Sum of | Mean F Sig.
Squares Square
Engagement 4748 131.120 131.120| 53.512 .000
Gender 3.264 3.264| 1.332 .250
Major/subject .543 .543 221 .639

The result revealed that there is a statistically significant relationship between perceived
enjoyment and students*beliefs that having access to English materials on their mobile
devices would enhance their motivation to learn English language (p < 0.001). Results

showed that enjoyment of using m-learning was predicted by intrinsic motivation.

For the H3a and H3b, the result can be shown from Table8 - 24, that there were no
significant differences between the groups, neither for gender or faculty/major of

students as (p = 0.12) and (p = 0.6) respectively, with the P-values for both are > 0.05.

Table of summary 3 Hypothesis 3 results

Hypothesis Status
H3. Engagement and Enjoyment | Supported
H3a. Gender Rejected
H3b. Major/subject Rejected

H4. Engagement and Performance Expectancy
The fourth hypothesis tested whether or not the engagement factor influences the
performance expectancy factor. The gender and faculty used as moderators of this
hypothesis were as follows:
Gender:
H4a. Gender will positively moderate the effect of intrinsic
engagement on the students’ performance expectancy.

Major/subject
H4b. Major of study will positively moderate the effect of intrinsic

engagement on the students’ performance expectancy.

At this point, the general statement of engagement was tested by the UNIANOVA test to
predict its influence on the performance expectancy or usefulness of learning. With the

result presented in Table 8 — 25:
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Table 8 - 25 Engagement on performance expectancy

Tests of Between-Subjects Effects

Source Type III Sum of Mean F Sig.
Squares Square

Engagement q4748 28.247| 28.247 35.767 .000

Gender 4.141| 4.141 5.244 .023

major/subject .533 .533 .675 413

Table 8 - 26 Gender moderator for hypothesis 4

Pairwise Comparisons
(I) Gender | (J) Mean Std. | Sig.b 95% Confidence
Gender | Difference | Error Interval for Difference
) Lower Upper
Bound Bound

Female Male -.455% 161 .005 - 774 -.136
Male Female A455% 161 .005 136 174
*_ The mean difference is significant at the .05 level.

Table 8 - 27 Mean of gender moderating hypothesis 4

Gender Mean Std. Error 95% Confidence Interval
Lower Bound Upper Bound

Female 1.440a 112 1.219 1.661

Male 1.895a 116 1.666 2.125

Table 8 - 28 Mean of major moderating hypothesis 4

Faculty Mean Std. Error 95% Confidence Interval
Lower Bound | Upper Bound

Science 1.727a .105 1.520 1.935

Art 1.608a 111 1.389 1.828

As illustrated from Table 8 - 25, there is a statistically significant relationship between
the performance expectancy if learning was via mobile devices with an avatar for any
course, and the intrinsic engagement (p < 0.001). In addition, there are significant
differences between genders. Male students showed statistically that their expectation of
performance was 0.5 higher than for female students, because they engaged with that
way of learning. However, regarding the faculty, there was no statistical differences

between groups of the two disciplines.
On the other hand, when the specific statement related to the engagement of the English

language course was tested to predict its influence on the performance expectancy

factor, the result presented in Table 8 - 29:
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Table 8 - 29 Engagement on performance expectancy if the course is English

Source Type III Sum of | Mean Square F Sig.
Squares
Engagement q57 269.419 269.419| 124.291 .000
Gender .023 .023 011 917
IMajor/subject 7.029 7.029 3.243 .074

Table 8 - 30 Mean of gender for the engagement on performance
expectancy if the course is English

Gender Mean Std. Error 95% Confidence Interval
Lower Bound | Upper Bound

Female 6.928" 173 6.585 7.270

Male 6.882° 183 6.521 7.243

Table 8 - 31 Mean of major for the engagement on performance
expectancy if the course is English

Faculty Mean Std. Error 95% Confidence Interval
Lower Bound | Upper Bound

Science 7.126" .163 6.803 7.449

Art 6.683" .188 6.311 7.055

ee

As Table 8 — 29 shows, there is a significant relationship between the students
performance expectancy when they were learning via English materials and their
motivation to access the module materials through mobile phones to learn the English
content (p < 0.001). However, for H4a and H4b, there were no significant differences

between groups as shown in Table 8 - 30 and Table 8 - 31.

Table of summary 4 hypothesis 4 results

Hypothesis Status
H4. Engagement and Performance Expectancy | Supported
H4a. Gender Rejected
H4b. Major/subject Rejected

H5. Convenience and Performance Expectancy

In this stage, the researcher tested the convenience factor of m-learning to find out
whether or not that factor effects the performance expectancy. The hypothesis stated and

the two moderators (gender, faculty) used are as follows:

H5. The convenience of m-learning will positively influence
students’ performance expectancy.

Gender:
H5a. Gender will positively moderate the effect of the convenience

of m-learning on students’ performance expectancy.
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Major/subject:
H5b. Major of study will positively moderate the effect of the

convenience of m-learning on students’ performance expectancy.

When the UNIANOVA was used to test these hypotheses, the results were presented as
follows in Table 8 - 32:

Table 8 - 32 UNIANOVA for convenience on performance expectancy

Source Type III Sum | Mean Square F Sig.
of Squares

(convenient) Meang53 54 55 26.834 26.834| 33.138] .000

Gender 5.745 5.745 7.094| .009

Major/subject .080 .080 098] .754

Table 8 - 33 Mean of gender moderating hypothesis 5

Gender Mean Std. Error 95% Confidence Interval
Lower Bound Upper Bound

Female 1.338? 105 1.131 1.545

Male 2.009" .106 1.800 2.219

From Table 8 - 32, there is a significant relationship between the performance

expectancy factor and the convenience factor (p < 0.001).

With regard to gender as a moderator, there are statistically significant differences
between genders. The results show that male students perceived m-learning to be more
convenient for them with a 0.7 point higher mean than female students. Therefore, male
students expect m-learning will increase their usefulness and performance compared to
female students. However, regarding the major factor when moderating the current

hypothesis, there were no differences between the two discipline groups.

Table of summary 5 hypothesis 5 results

Hypothesis Status
HS5. Convenience and Performance Expectancy Supported
H5a. Gender Supported
H5b.Major/subject Rejected

H6. Performance Expectancy and Behavioural Intention
Based on the research model, the hypotheses number 6 stated that:

The performance expectancy will positively influence students’

behavioural intention to use m-learning.

The two moderators added to be as following:
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Gender:
H6a. Gender will positively moderate the effect of the performance
expectancy on the behavioural intention to use m-learning.
Major/subject:
H6b. Major of study will positively moderate the effect of the
performance expectancy on the behavioural intention to use m-

learning.

The UNIANOVA test was conducted to investigate this hypothesis and the results are
illustrated in Table 8 - 34:

Table 8 - 34 Performance expectancy on behavioural intention to use m-learning

Source Dependent Variable | Type III Sum Mean F Sig.
Intention to use m- of Squares Square
learning
(Expectancy) sumgs6, 58 q7172 289.643 | 289.643| 137.732 .000
- q818283 443.615| 443.615| 101.350 .000
Gender q7172 .048 .048 .023 .880
q818283 4.689 4.689 1.071 302
Major/subject q7172 .031 .031 .015 .903
q818283 717 17 164 .686

*q7172 & 818283 are the intention to use m-learning statements

As the above table reveals, if there was a statistically significant relationship between
the intention to use m-learning and students® performance expectations of learning via
mobile devices, it would effectively strength their participation to learn English
language compared to the traditional face-to-face learning (p < 0.001). However,
regarding the H6a and H6b, there were no significant differences whether between the

genders and the two faculties.

Table of summary 6 hypothesis 7 results

Hypothesis Status
H6. Performance Expectancy and Behavioural | Supported
Intention
Hé6a. Gender Rejected
H6b.Major/subject Rejected

H7. Intrinsic Engagement and Behavioural intention

Similarly, another important factor, ,,intrinsic engagement", was used as a predictor to

influence the behavioural intention to use m-learning. Based on the research model, the
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two moderators™ factors (genders and faculty) were added into this hypothesis as

following:

Gender:
H7a. Gender will positively moderate the effect of intrinsic
engagement on the students’ behavioural intention to use m-
learning.

Major/subject:
H7b. Major of study will positively moderate the effect of intrinsic
engagement on the students’ behavioural intention to use m-
learning.

The result of the hypothesis test is presented in the Table 8 - 35:

Table 8 - 35 Engagement on behavioural intention to use m-learning

Source Dependent Variable: | Type III Sum Mean F Sig.
Intention to use m-le. | of Squares Square
Engaged when used m-learning q7172 141.748 141.748 | 45.234| .000
q818283 306.959 306.959 | 57.163 | .000
Gender q7172 10.395 10.395| 3.317| .071
q818283 954 954 .178| .674
. . 7172 158 158  .050| .823
Major/subject 38 18283 2.629 2.629| .490| .485

Table 8 - 36 Mean of gender moderating hypothesis 7

Dependent Variable Gender Mean Std. Error 95% Confidence Interval
Intention to use m-learning Lower Bound | Upper Bound
q71-72 Female 7.301° 226 6.853 7.748

Male 6.939" 241 6.464 7.414
q81-83 Female 5.244" 296 4.658 5.830

Male 5.148" 315 4.526 5.771
a. Covariates appearing in the model are evaluated at the following values: q4748 = 2.8733, Age =
19.07.

*q71-72 & q81-82-83 are the intention to use m-learning statements

As shown in Table 8 - 35, there is a statistically significant relationship between the
dependent variable (intention to use m-learning) and the students”engagement to learn
via mobile devices (p < 0.001). In addition, there is a statistically significant
relationship between the dependent variable and the students*beliefs that having access
to the English materials on their mobile devices would enhance their motivation to learn
English language (p < 0.001). However, there were no significant differences between

gender and faculty.

Although the gender is not statistically significant (p = 0.07), the interesting findings

from the second table is that the mean of female students (7.3) was higher than the mean
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of male students (6.9). In other words, those female students who were intending and
planning to use the m-learning in future were slightly more engaged with the approach

of m-learning compared to the male students.

Table of summary 7 hypothesis 7 results

Hypothesis Status
H7.Intrinsic Engagement and Behavioural intention | Supported
H7a. Gender Rejected
H7b. Major/subject Rejected

H8. Enjoyment and Behavioural Intention
Further to these predictor factors and based on the research model, there was another
important factor (Enjoyment of learning) as an independent variable which might have
an influence on the behavioural intention to use m-learning. The hypothesis was stated
as:

Enjoyment will positively influence students’ behavioural intention

to use m-learning.
The researcher conducted a UNIANOVA test to explore how the students® intention to
use m-learning can be predicted by enjoyment to have positive correlations in the
model. As illustrated earlier in the model, the gender and major of the study are

moderating this hypothesis to be as following:

Gender:
H8a. Gender will positively moderate the effect of enjoyment on the
students’ behavioural intention to use m-learning.

Major/subject:
H8b. Major of study will positively moderate the effect of

enjoyment on the students’ behavioural intention to use m-learning.

The tests findings are presented in the following table.

Table 8 - 37 Enjoyment on behavioural intention to use m-learning

Source Dependent Variable Type III Sum | Mean Square F Sig.
Intention to use m- of Squares
learning
(Enjoyment) q46 q7172 167.927 167.927 | 57.593 .000
q818283 245.821 245.821| 42.599 .000
Gender q7172 6.811 6.811| 2.336 129
q818283 437 437 .076 783
Faculty q7172 .500 .500 171 .679
q818283 4.374 4.374 758 385
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The above table revealed that there is a statistically significant relationship between the
intention to use m-learning and the students™ enjoyment in which they believed
accessing the materials on mobile devices was a fun interaction between content and
learner (p < 0.001). Results showed that the intention of using m-learning was
significantly predicted by enjoyment. For the two moderators, the results indicate no
significant difference between the males and females groups or the Arts and Science

students.

Table 1 Hypotheses 8 results summery

Hypothesis Status
HS. Enjoyment and Behavioural Intention Supported
HS8a. Gender Rejected
HS8b. Major/subject Rejected

H9. The Engagement and Pedagogical Performance
As the research objective is aiming to increase and improve the students* pedagogical

performance and outcome, the research model assumed in (H9)as follows:

The intrinsic engagement positively influence the students’

effectiveness.

As illustrated earlier in the model, the gender and major of the study are moderating this

hypothesis to be as following:

Gender:
H9a. Gender will positively moderate the effect of intrinsic
engagement on the students’ effectiveness.

Major/subject:

H9b. Major of study will positively moderate the effect of intrinsic

engagement on the students’ effectiveness.

After running the test of these hypotheses, the results were as follows in

Table 8 - 38:
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Table 8 - 38 Engagement on effectiveness (actual test performance)

Source Post-test of each method as Mean Sig.
Square
m-learning with text 58.277| .062
m-learning with static male avatar 55.810| .043
m-learning with cartoon avatar 31.497| .025
Engagement . . .
m-learning with audio avatar 22.747| .064
m-learning with video avatar 66.826 | .028
face-to-face teaching 2.529| .492
m-learning with text 142.852| .001
m-learning with static male avatar 27332 .155
m-learning with cartoon avatar 39.098 | .013
Gender . . .
m-learning with audio avatar 51.468 | .006
m-learning with video avatar 138.794 | .002
face-to-face teaching 4.611| 354
m-learning with text 14.329 | .266
m-learning with static male avatar 7.553| 454
m-learning with cartoon avatar 26.997 | .038
Faculty . . .
m-learning with audio avatar 25.201| .052
m-learning with video avatar 1.335| .754
face-to-face teaching 388 | .788

The Table 8 - 38 indicates that there are statistically significant relationships between
the performance outcome and the students™ engagements to learn through m-learning
when the interface was: a static male image avatar (p = 0.04), a cartoon avatar (p =
0.02) and a video interfaces avatar (p = 0.02). This means that students performed well
in these three ways of learning because they had engaged with them while learning the
English lessons. Moreover, regarding the hypothesis when moderated by gender, there
were significant differences between genders in their test scores. Female students
outperformed male students by 2 points than in m-learning with a textual interface, by
0.9 points higher in m-learning with cartoon interface, by 1.5 points higher in m-
learning with audio, and by 2.5 points higher in m-learning with videos, as shown in

Table 8 - 39.
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Table 8 - 39 Mean of gender moderating hypothesis 9

Pairwise Comparisons

Learning method (D Gender | (J) Gender Mean 95% Confidence Interval for
** Through mobile device Difference Difference
1)) Lower Bound | Upper Bound
Text ** Female Male 2.069* .834 3.303
Male Female -2.069* -3.303 -.834
static male avatar ** Female Male 1.480 .148 2.813
Male Female -1.480 -2.813 -.148
cartoon avatar ** Female Male 987* .084 1.889
Male Female -.987* -1.889 -.084
audio avatar ** Female Male 1.512* .580 2.444
Male Female -1.512* -2.444 -.580
video avatar ** Female Male 2.507* 1.165 3.849
Male Female -2.507* -3.849 -1.165
face-to-face teaching Female Male .673 -.168 1.513
Male Female -.673 -1.513 .168

Based on estimated marginal means
*. The mean difference is significant at the .05 level.

The second sub-hypothesis concerns weather the moderator is the major/subject. The
result showed that there were statistically significant differences between the two
groups, with Science students engaging and outperforming Arts students by 0.9 points

in m-learning with a cartoon interface (avatar).

Because the female students undertook an additional lesson through the mobile device
as a static female avatar, the test was done for this type of learning separately and the

results presented in Table 8 - 40.

Table 8 - 40 Engagement on effectiveness of female avatar (actual test
performance, only for female)

Source Type III Sum of | Mean Square F Sig.
Squares

Engagement 57 3.170 3.170 270 .605

Major/subject 61.400 61.400 5.232 .025

The results indicate that there was no statistically significant relationship between the
results (test scores) of that type of learning and the engagement (p = 0.6); however,
there were significant differences between the two major groups. Science students
engaged and performed by 1.7 points higher than Arts students in m-learning with a

static female avatar. See the mean differences of this findings in this table.
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Table 8 - 41 Mean of major for Engagement on effectiveness of female
avatar (actual test performance, only for female)

Pairwise Comparisons

D J) Mean Std. Sig.b 95% Confidence
Faculty | Faculty | Difference | Error Interval for Difference

) Lower Upper

Bound Bound

Science | Art 1.662* 727 .025 214 3.110
Arts Science -1.662* 727 .025 -3.110 -214
*_ The mean difference is significant at the .05 level.

H10. Preference and Pedagogical Performance.
This hypothesis investigated whether or not the preference of face-to-face or any

multimedia instruction has an influence on the pedagogical performance (effectiveness).

The hypothesis (H10) was stated as follows:

Preference for multimedia instruction will positively influence

students’ effectiveness.

The following moderators added:

Gender:
H10,. Gender will positively moderate the effect of preferred
multimedia instruction on the effectiveness.

Major/subject:
H10,. Major of study will positively moderate the effect of preferred

multimedia instruction on the effectiveness.

The results of these hypotheses presented in Table 8 - 42, reveal that there is a
statistically significant relationship between the students™ preference for using m-
learning video interface and the result of face-to-face test (p = 0.001). There is also a
statistically significant relationship between gender and the outcomes which is the result
of using face-to-face learning (p = 0.001). Female students preferred and outperformed
male students by 0.7 points in face-to-face learning method compared to the m-learning.

The results presented as in the follows Table 8 - 42:
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Table 8 - 42 Preference of mode of learning on effectiveness (actual test performance)
Source Dependent Variable Mean F Sig.
Way of learning preferred Square
m-learning with text .110 .010 922
m-learning with static male avatar .023 .002 968
-1 i ith 1.206 175 .676
Face-to-face method - cariing wi cartgon avatar
m-learning with audio avatar 2.529 362 .549
m-learning with video avatar 1.890 .144 705
face-to-face teaching 5.867 1.242 267
m-learning with text .105 .009 924
m-learning with static male avatar 16.308 1.152 285
. . m-learning with cartoon avatar 1.314 .191 .663
m-learning with text . . .
m-learning with audio avatar 9.766 1.396 240
m-learning with video avatar 6.991 533 467
face-to-face teaching 164 .035 .853
m-learning with text 4.390 386 536
m-learning with static male avatar 41.237 2.912 .090
. . . m-learning with cartoon avatar .037 .005 942
m-learning with audio avatar . . .
m-learning with audio avatar 1.536 220 .640
m-learning with video avatar 17.686 1.349 248
face-to-face teaching .028 .006 .939
m-learning with text 10.614 933 336
m-learning with static male avatar 11.503 812 .369
. . . m-learning with cartoon avatar 2.091 304 582
m-learning with static male avatar . . .
m-learning with audio avatar 11.872 1.697 195
m-learning with video avatar 214 .016 .899
face-to-face teaching 14.341 3.036 .084
m-learning with text 1.147 .101 751
m-learning with static male avatar 45.176 3.190 076
. oy m-learning with cartoon avatar 4.829 702 404
m-learning with video avatar . . .
m-learning with audio avatar 1.592 228 .634
m-learning with video avatar 4.620 352 .554
face-to-face teaching 58.327 12.349 .001
m-learning with text 6.171 .542 463
m-learning with static male avatar 1.057 075 785
. . m-learning with cartoon avatar 470 .068 794
m-learning with cartoon avatar . . .
m-learning with audio avatar 11.825 1.691 .196
m-learning with video avatar 27.997 2.135 .146
face-to-face teaching 4.356 922 339
m-learning with text .596 .052 .819
m-learning with static male avatar 5.782 408 524
m-learning with cartoon avatar 2.109 307 581
Gender . . .
m-learning with audio avatar 2.287 327 .568
m-learning with video avatar 20.055 1.530 218
face-to-face teaching 54.069 11.447 .001
m-learning with text 33.076 2.908 .091
m-learning with static male avatar 26.710 1.886 172
. m-learning with cartoon avatar 35.482 5.158 .025
Faculty/ Major . . .
m-learning with audio avatar 14.694 2.101 150
m-learning with video avatar 13.487 1.029 312
face-to-face teaching 369 .078 .780
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In addition, from Table 8 - 42, there are statistically significant differences between the

groups of major toward the outcomes when the learning was by using m-learning as a

cartoon interface (p = 0.02). Science students preferred and outperformed Art students

by 1.1 points in m-learning with cartoon avatars compared to the other ways of learning.

Table of summary 8 hypothesis 10 results

Independent (preference) Dependant (outperformed) Status
M-learning with video avatar Face-to-face leaning Supported
Female gender Face-to-face leaning Supported
Science faculty M-learning with Cartoon avatar Supported

H11. Pedagogical Performance and Behavioural Intention

The last hypothesis from that research model states that:

The effectiveness of m-learning will positively influence students’

behavioural intention to use m-learning.

The moderators have been added to this hypothesis. The sub-hypotheses will be as the

following:

Gender:

H1la. Gender will positively moderate the effect of effectiveness on

the students’ behavioural intention to use m-learning.

Major/subject:

H1lb. Major of study will positively moderate the effect of

effectiveness on the students’ behavioural intention to use m-

learning.

The results of these hypotheses are presented in Table 8 - 43.

151



Table 8 - 43 Effectiveness (actual test performance) on behavioural intention to use m-learning

Source (post-test for) Dependent | Type III Sum Mean F Sig.
Variable of Squares Square

m-learning with text q7172 11.904 11.904 2.816 .096
q818283 491 491 .065 .800
m-learning with static male avatar q7172 643 643 152 697
q818283 3.093 3.093 407 525
m-learning with cartoon avatar q7172 987 987 :233 630
q818283 29.726 29.726 3911 .050
m-learning with audio avatar q7172 1.152 1.152 273 602
q818283 1.200 1.200 158 .692
m-learning with video avatar q7172 11.201 11.201 2.650 .106
q818283 1.488 1.488 .196 .659
face-to-face teaching q7172 1.467 1.467 347 557
q818283 4.259 4.259 .560 455
. . . q7172 3.699 3.699 .8002 373
m-learning with static female avatar 4818283 2534 5534 308 530
Gender q7172 114 114 .027 .870
q818283 20.452 20.452 2.691 .103
. . q7172 .076 .076 .018 .894
Major/subject 9818283 1000 000 1000 995

Q7172 & q818283= intention to use factor.

Even though the results of (H10) show that the students™ preference to perform well
using m-learning with video, and the cartoon avatar was not significant in term of
performance, the results did not agree with this. When the actual post-test results were
tested as a direct predictor on the behavioural intention to use (H11), the result revealed
that the preference of cartoon avatars has an influence on the intention to use m-
learning, with (p = 0.05). However, for those students who preferred video avatars, their
video test results did not show evidence of the influence of that way of learning on the

intention to use, with (p =0.1).

For the H11,4, because learning through the cartoon avatar was statistically significant,
the gender and faculty have been investigated further. The result showed that there is
statistically a significant difference between genders towards their preference for
cartoon avatars, which influenced their intention to use m-leaning (p = 0.001).
Table 8 - 44 shows that male students intended to use m-learning with cartoon avatars
by 1.6 points higher than female students. However, in the second sub-hypothesis,

which is about the major/subject, the results show that no significant difference between

groups.
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Table 8 - 44 Gender moderator for hypothesis 11

Pairwise Comparisons

@D Q) Mean Std. Sig.b 95% Confidence
Gender | Gender | Difference | Error Interval for Difference
1)) Lower Upper
Bound Bound
Female |Male -1.550* 442 .001 -2.423 -.677
Male Female 1.550% 442 .001 677 2423

*_ The mean difference is significant at the .05 level.

Table 8 - 45 Mean of gender for effectiveness (actual test

performance) on behavioural intention to use m-learning

Gender Mean Std. Error 95% Confidence Interval
Lower Upper
Bound Bound

Female 4.446a 311 3.830 5.061

Male 5.995a 313 5.376 6.615

Table of summary 9 hypothesis 11 results

Independent (effectiveness)

Dependant (outperformed) Status
M-learning with cartoon avatar | Intention to use m-learning Supported
Male gender (for cartoon) Intention to use m-learning Supported
Major/subject Intention to use m-learning Rejected

Up to this stage, the analysis and results of the first case study ended even though the

discussion and interpretations of these data will be presented in details in Chapter 9. The

following table 10, provides a summary of the research hypotheses results.
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Table of summary 10 for the significant research hypotheses

Main H. Sig. Sig.
H, Hypothesis Statement Sig. moder. | moder.
P_value | Gender | major
Preference for multimedia instruction will I 0.001 0.007
iti i « N/S
H; | positively influence students™performance v | <0001 0.02
expectancy.
. .. . . I | <0.001
H Preference for multimedia instruction will v ool 0.001 .
2 positively influence students*intrinsic engagement cl o001 '
Intrinsic engagement will positively influence
Hs cngag P y <0.001 N/S N/S
students“enjoyment.
Intrinsic engagement will positively influence
H, e . J <0.001 N/S N/S
students*“performance expectancy.
The convenience of m-learning will positively
Hs | . . <0.001 0.009 N/S
influence students*performance expectancy.
The performance expectancy will positively
Hg | influence students*behavioural intention to use m- <0.001 N/S N/S
learning.
Intrinsic engagement will positively influence
H; cnease VI pe Y , <0.001 N/S N/S
students“behavioural intention to use m-learning.
Enjoyment will positively influence students*
Hs . . . . <0.001 N/S N/S
behavioural intention to use m-learning.
1 0.04 |T| 0.001
H Intrinsic engagement will positively influence C | 002 JC] ool | .| .
° | students*effectiveness. A] 0.006 ‘
v 0.02
V| 0.002
Preference for multimedia instruction will
Hao o . _ V | 0.001 | F|0.001 0.02
positively influence students*effectiveness.
The effectiveness of m-learning will positively
H.: | influence students*behavioural intention to use m- C | 005 |C| 0.001 N/S
learning.

Moder. = Moderator (gender, subject); V= video; A= audio; C= cartoon; I= image; T= text; F= face-to-

face.

N/S= Not Significant

The results and analysis of the second case study will be illustrated in section 8.6.

8.6 Results of Experiment (2) — Questionnaire

8.6.1 Demographic Results

This section presents the analysis of the second experiment on demographic
information. This includes gender, age, faculty of study/major, average period of having

mobile devices, average hours spent on mobile daily usage and the type of mobile
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device and some activities related to mobile devices. For this part of the research, the

researcher measured statistically the participants*frequency and percentages.

Gender

The participants in these experiments were 38:62 according to the gender, with 39 male

students and 64 female students. Figure 8 - 11 illustrates the gender data.

Percentage of participants gender

@ Female

@ Male

Figure 8 - 11 percentage of participants’ gender

Faculty Groups

Participants responses to the choices of which faculty they were willing to continue
their studies is illustrated in Figure 8 - 12. 53% of the participants currently classified in
the Science departments and 47% of the participants were from the Arts department

foundational year. It should be mentioned the percentages included both genders.

Percentage of participants faculty

@ Science

B Arts

Figure 8 - 12 percentage of participants’ faculty

8.6.2 Participants’ Post Questionnaire

Students have been asked the following questions:

In your previous and/or current education, have you experienced m-learning:
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Options Frequency | Percentage
No 55 53.4
Maybe 21 20.4
Yes 27 26.2
Total 103 100.0

In which order did you find the lessons most engaging:

Audio Video Cartoon
Female 37.5% 48.4% 14.1%
Male 30.8% 61.5% 7.7%
Total 35.0% 53.4% 11.7%

In which order did you find the lessons
most engaging

53.40%

AUDIO VIDEO CARTOON

In which order do you think has helped you learnt most effectively:

Audio Video Cartoon
Female 40.6% 43.8% 15.6%
Male 43.6% 53.8% 2.6%
Total 41.7% 47.6% 10.7%

AUDIO

47.60%

In which order do you think has helped
you learnt most effectively

VIDEO

CARTOON

Cronbach's Alpha was calculated in this experiment again by using SPSS software

version 21 (see Table 8 - 46).
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Table 8 - 46 The Cronbach's Alpha for the second experiment

No Sections Number | Cronbach’s
of Alpha

Questions

If delivery was via mobile device as an audio mode

1 Engagement 2 0.70

2 performance expectation 3 0.77

If delivery was via mobile device as an video mode

3 Engagements 2 0.79

4 performance expectation 5 0.86

If delivery was via mobile device as an cartoon mode

5 Engagement 2 0.85

6 performance expectation 3 0.89

Behavioural intention

7 | Intention to use m-learning | 3 | 0.88

Table 8 - 46, indicates that the reliability coefficients are acceptable for conducting the

research procedures.

8.6.3 Results of Research Hypotheses - Experiment (2)

H1. Preferences and Engagement
The first hypothesis states as follows:
Preference for multimedia instruction will positively influence
students’intrinsic engagement.
In order to determine the relationship of these two factors, the UNIANOVA test was
used. This type of test shows statistically whether or not these types of learning have a
significant influence on the interface engagement. The result of testing this hypothesis is

illustrated in Table & - 46.

Table 8 - 47 Preference for multimedia on engagement

I like having an m-learning Type III Sum of | Mean Square F Sig.
interface with: Squares

Voice (audio) media instruction 224 224 372 .543
Video media instruction 2.326 2.326 3.868 .051
Cartoon media instruction 14.900 14.900 18.994 .000

The Table 8 - 47 shows that there were statistically significant relationships between the
engagement factor of learning when the mode of delivery as a cartoon and video media

instructions with (p <0.001; p = 0.05) respectively.
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Gender:

In order to know whether or not gender shows differences between those two factors

(preference for the multimedia type) and (engagement), the hypothesis states the:
Gender will positively moderate the effect of preferred multimedia

instruction on the intrinsic engagement.

The result of analysing this hypothesis is illustrated in Table 8- 48:

Table 8 - 48 Gender moderator for hypothesis 1

Mode of @ @) Mean Std. Sig.* 95% Confidence
delivery | Gender | Gender |Difference| Error Interval for Difference®
1)) Lower Upper
Bound Bound
Audio Male Female .045 158 775 -.269 .359
Video Male Female -.066 158 .676 -.379 247
Cartoon | Male Female -.237 183 .198 -.600 126

The findings from Table 8 - 48 shows that there were no significant difference between

genders in the three types (audio; video; cartoon) of delivery (p = 0.7; 0.6; 0.1).

When the current hypothesis moderated with the major, the statement of the hypothesis

would be as follows:

Major/subject:
H1,. Major of study will positively moderate the effect of preferred

multimedia instruction on the intrinsic engagement.
The result of analysing this hypothesis is illustrated in the following Table 8§ - 49:

Table 8 - 49 Major moderator for hypothesis 1

Mode of ) @) Mean Std. Error | Sig.” 95% Confidence
delivery | Faculty | Faculty | Difference Interval for Difference”
I-0) Lower Upper
Bound Bound
Audio Science | Arts .300 154 .054 -.006 .606
Video Science | Arts .198 .156 207 -.111 .506
Cartoon Science | Arts .534* 178 .003 181 .887

From Table 8 - 49, the findings indicate that there is only a statistically significant
difference between the engagement of students when the hypothesis is moderated by the
faculty if learning was by cartoon multimedia (p = 0.003). The science students were
higher than Arts student by 0.5 points when the learning was undertaken through a

mobile device with a cartoon avatar interface, as shown in the following table:
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Table 8 - 50 Mean of major moderating hypothesis 1

Faculty Mean Std. Error 95% Confidence Interval
Lower Bound | Upper Bound

Science 3.806" 121 3.567 4.046

Arts 3.272° 134 3.005 3.539

a. Covariates appearing in the model are evaluated at the following
values: I liked having an m-learning interface with Cartoon media
instruction = 3.019.

H2. Preferences and Performance Expectancy

The second hypothesis states that:

Preference for multimedia instruction will positively influence

Students’performance expectancy.
The result of analysing this hypothesis is illustrated in the following Table 8§ - 51:

Table 8 - 51 Preference for multimedia on performance expectancy

I like having an m-learning Type III Sum of | Mean F Sig.
interface with: Squares Square

Voice (audio) media instruction 1.438 1.438 2.413 124
Video media instruction .860 .860 1.425 235
Cartoon media instruction 10.459 10.459 14.815 .000

The result from Table 8 — 51 indicates that there was a statistical significant relationship
between students™ performance expectancy and their preferred multimedia when
learning was via mobile device only with the cartoon avatar (p < 0.001). However, for
the other modes of delivery (audio and video), no there were statistically significant

differences between the types of learning and the performance expectancy.

This hypothesis is moderated by two factors (gender and faculty). The test of this

hypothesis was conducted to investigate the relationship and differences between

participants.

Gender:

H2,. Gender will positively moderate the effect of preferred

multimedia instruction on the performance expectancy.

The result of analysing this hypothesis is illustrated in the following Table 8 - 52:
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Table 8 - 52 Gender moderator for hypothesis 2

Mode of D @) Mean Std. Error | Sig.? 95% Confidence
delivery | Gender | Gender | Difference Interval for Difference®
) Lower Upper
Bound Bound
Audio Male Female .008 157 961 -.305 320
Video Male Female 141 158 375 -.454 173
Cartoon | Male Female .301 173 .086 -.645 .043

Table 8 — 52 shows that there were no significant differences between participants™

gender for the three types of learning (audio; video; cartoon).

Major/subject:

H2,. Major of study will positively moderate the effect of preferred

multimedia instruction on the performance expectancy.

The result of analysing this hypothesis is illustrated in the following Table 8 — 53:

Table 8 - 53 Major moderator for hypothesis 2
Mode of | (I) Faculty | (J) Faculty| Mean Std. | Sig.” 95% Confidence
delivery Difference | Error Interval for Difference”
) Lower Upper
Bound Bound
Audio Science Arts 262 | .153 .091 -.043 .566
Video Science Arts .094| .156 .548 =215 403
Cartoon | Science Arts 3957 | .169 .021 .060 730

From the above table, the result indicates that there is only a statistically significant
difference between the engagement of students when that hypothesis was moderated by
the major if learning was by cartoon multimedia (p = 0.02). The Science students were
higher than Arts student by 0.4 points when learning through m-learning with a cartoon

interface, as shown in the following table:

Table 8 - 54 Mean of major moderating for hypothesis 2

Faculty Mean Std. Error 95% Confidence Interval
Lower Bound | Upper Bound

Science 3.855a 115 3.628 4.083

Arts 3.461a 128 3.208 3.714

a. Covariates appearing in the model are evaluated at the following
values: I liked having an m-learning interface with Cartoon media
instruction = 3.019.

H3. Engagement and Performance Expectancy

The third hypothesis states that:

Intrinsic  engagement will  positively  influence  students’

performance expectancy.
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The result of analysing this hypothesis is illustrated in the following Table 8 - 55:

Table 8 - 55 Engagement on performance expectancy

Source Dependent Variable: Type III Sum of | Mean F Sig.
Performance expectancy if Squares Square
learning via
Audio 1.915 1.915 5.627| .020
Engagement | Video 10.389 10.389| 28.073 .000
Cartoon 43.488 43.488 | 171.908 .000

From Table 8 - 55, the results shows that there were statistically significant relationships
between engagement and performance expectancy when learning via audio, video, and
cartoon (p = 0.02; p < 0.001; p < 0.001). However, in terms of that hypothesis being

moderated by gender, the hypothesis was stated and is presented as follows:

Gender:
H3,. Gender will positively moderate the effect of intrinsic

engagement on the students’ performance expectancy.

The result of analysing this hypothesis is illustrated in the following Table 8 - 56:
Table 8 - 56 Gender moderator for hypothesis 3

Performance ) @) Mean Std. Sig. 95% Confidence
expectancy if | Gender | Gender | Difference | Error Interval for
learning via ) Difference

Lower Upper
Bound Bound

audio Male Female .036 122 766 -.205 278
video Male Female 133 127 297 -.119 .385
cartoon Male Female 134 .105 204 -.342 074

The findings of the above table show that there were no significant differences between
participants in terms of gender in the three ways of learning: p-value = 0.7 for audio; p-
value = 0.2 for video; p-value = 0.2 for cartoon. Furthermore, if the current hypothesis
is moderated by major, the statement of the hypothesis and its findings can be illustrated

as follows:

Major/subject:
H3p. Major of study will positively moderate the effect of intrinsic

engagement on the students’ performance expectancy.

The result of analysing this hypothesis is illustrated in the following Table 8 — 57:
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Table 8 - 57 Major moderator for hypothesis 3

Performance (D) Faculty | (J) Faculty| Mean Std. Sig.? 95% Confidence
expectancy if Difference | Error Interval for
learning via (5)) Difference®
Lower Upper
Bound Bound
audio Science Arts -.016 121 .898 -.256 225
video Science Arts -.076 126 .550 -.327 175
cartoon Science Arts -.012 .105 910 -.219 .196

The above table shows that there were no any significant differences between

participants in term of two different faculties in the three ways of learning.

H4. Interactivity and Engagement
The fourth hypothesis states that:
The interaction activities in m-learning will positively influence

students’intrinsic engagement.

This hypothesis has been tested using the UNIANOVA technique. The results appear in
the following Table 8 - 58:

Table 8 - 58 Interactivity elements on engagement
Source Dependent Variable: Type 111 Mean F Sig.
Engagement if Sum of Square
learning via Squares
Self-assessment | audio 8.088 8.088| 15.590 .000
and feedback video 9.622 9.622| 17.975 .000
interaction cartoon 12.902 12.902| 15.947 .000

The above table shows there were statistically significant relationships between the
engagement of students and their interactions, which was by the self-assessment and
feedback elements while learning via the three ways of delivery: audio with p < 0.001,

video with p <0.001, and cartoon with p <0.001.

When the Hy, was moderated by the gender, the statement of the hypothesis illustrated
as follows:
Gender:

Gender will positively moderate the effect of interaction activities

in m-learning on students’ intrinsic engagement.

The results of that investigation indicate that there were no significant differences
between participants in term of gender (p-value = 0.8; 0.3; 0.1) for the three ways of

delivery. The table 8 - 59, provides the evidence of that:
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Table 8 - 59 Gender moderator for hypothesis 4

Performance @ @) Mean Std. Sig. 95% Confidence
Engagement | Gender | Gender | Difference | Error Interval for
if learning via (I-) Difference

Lower Upper
Bound Bound

audio Male Female .031 .148 .832 -.262 325
video Male Female 138 .150 .360 -.160 436
cartoon Male Female =276 .185 138 -.642 .091

In addition, for the second sub-hypothesis, which under the fourth hypothesis is
moderated by the faculty, stated as follows:

Major/subject:
Major of study will positively moderate the effect of interaction

activities through m-learning on the students’intrinsic engagement.

The statistical test has been undertaken and the result appears in the following
Table 8 - 60:
Table 8 - 60 Major moderator for hypothesis 4

Dependent @ Q) Mean Std. Sig | 95% Confidence
Variable: Faculty | Faculty | Difference | Error Interval for
Engagement if () Difference
learning via Lower | Upper
Bound | Bound
audio Science Arts .030 .154| .847 =275 334
video Science Arts -.008 .156| .960 =317 302
cartoon Science Arts .343 .192| .076 -.037 724

The result indicates that there were no significant differences between participants in
terms of different faculties when that factor used as a moderator between interaction
activities through m-learning on the students™ intrinsic engagement. The p-value of the

audio mode of delivery is 0.8; for video avatar is 0.9 and lastly for the cartoon avatar is
0.1.

H5. Interactivity and Performance Expectancy
The fifth hypothesis states that:

The interaction activities in m-learning will positively influence

students’ performance expectancy.

The UNIANOVA test has been conducted on this hypothesis and the result illustrated in
the following table:
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The result of analysing this hypothesis is illustrated in the following Table 8 - 61:

Table 8 - 61 Interactivity elements on performance expectancy

Source Dependent Variable: Type 111 Mean F Sig.
Performance expectancy | Sum of | Square
if learning via Squares
Self-assessment | audio 7.116 7.116 | 13.336| .000
and feedback |video 3.682 3.682 6.424| .013
interaction cartoon 8.792 8.792 | 12.341| .001

The Table 8 - 61 presents the significant evidence of the three ways of delivery if they
have interaction activities elements which would positively influence students*
performance expectancy. The P-value for the mean square of learning via audio is
statistically significant with (p < 0.001); via video is significant with (p = 0.01) and via
cartoon is significant with (p = 0.001). When this hypothesis is moderated by gender,
the result clearly show no statistically significant differences between participants

among the three ways of delivery with p = 0.62 for audio; p = 0.23 for video and p =
0.057 for the cartoon, as shown in Table 8 - 62.

Gender:
H5,.Gender will positively moderate the effect of interaction

activities in m-learning on students’ performance expectancy.

The result of analysing this hypothesis is illustrated in the following Table 8§ - 62:

Table 8 - 62 Gender moderator for hypothesis 5

Dependent Variable: is the @D Q) Mean Std. | Sig. 95% Confidence
performance expectancy if | Gender | Gender | Difference | Error Interval for Difference
learning via: {I-J) Lower Upper
Bound Bound
audio Male Female .074 150 .623 -.224 371
video Male Female .185 155 .238 -.124 493
cartoon Male Female 334 173 | .057 -.678 .010

The results from Table 8 - 62 show that there were no significant differences between
gender in the three types of learning. Further to that moderator, the other moderator,
faculty, provides no significant differences between participants in term of the two

different faculties as shown in the Table 8 - 63.

Major/subject:
Major of study will positively moderate the effect of interaction

activities in m-learning on students’ performance expectancy.
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The result of analysing this hypothesis is illustrated in the following Table 8 - 63:

Table 8 - 63 Major moderator for hypothesis 5

Dependent Variable: is the @ @) Mean Std. | Sig. 95% Confidence
performance expectancy if | Faculty | Faculty | Difference | Error Interval for Difference
learning via: {1-J) Lower Upper
Bound Bound
audio Science Arts -.004| .156 .980 -313 .305
video Science Arts -.039| .16l 811 -.359 282
cartoon Science Arts 263 | .180 147 -.094 .620

H6. The Engagement and Behavioural Intention
The sixth hypothesis states that:
Intrinsic engagement will positively influence students’ behavioural

intention to use m-learning.

In order to test the above hypotheses, the UNIANOVA was used to check statistically
the influence of students™engagement of any delivery ways and whether it might affect
the behavioural intention to use m-learning or not. The results are shown as follows in

Table 8 - 64:

Table 8 - 64 Engagement on behavioural intention to use m-learning

Source: Engagement if | Type IIl Sum | Mean F Sig.
learning via of Squares Square

audio 657 657 1.799| .183
video 14.652| 14.652] 40.093| .000
cartoon .834 .834| 2.281] .134

From Table 8 - 64, the data clearly shows a statistically significant positive influence on
the behavioural intention to use m-learning only if the learning was undertaken using a
video avatar, since it was the most engaging way with p < 0.001. This hypothesis
moderated with the gender factor and the sub-hypothesis stated and presented its result

as following:

Gender:

H6,. Gender will positively moderate the effect of intrinsic

engagement on the behavioural Intention to use m-learning.

The result of analysing this hypothesis is illustrated in the following Table 8 - 65:
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Table 8 - 65 Gender moderator for hypothesis 6

Dependent Variable: @ Q) Mean Std. | Sig. 95% Confidence
Engagement if Gender | Gender |Difference | Error Interval for Difference
learning via 2)] Lower Upper
Bound Bound
audio Male | Female .088 .148| .556 -.382 207
video Male | Female 134 122 277 -.109 377
cartoon Male | Female .016 160 921 -.301 333

The Table 8 — 65 provides the statistical evidence that there were no significant
differences between participants in term of gender. The p-value for the audio is 0.55; for
the video is 0.27, and for the cartoon avatar is 0.92. On the other hand, the faculty
moderated the same hypothesis. The sub-hypothesis which moderated by the faculty

stated and the results are presented as follows:

Major/subject:
H6,. Major of study will positively moderate the effect of intrinsic
engagement on the students’ behavioural intention to use m-

learning.

The result of analysing this hypothesis is illustrated in the following Table 8 - 66:

Table 8 - 66 Major moderator for hypothesis 6

Dependent Variable is @D @) Mean Std. | Sig. 95% Confidence
Performance expectancy | Faculty | Faculty | Difference | Error Interval for Difference
if learning via: 1-)) Lower Upper
Bound Bound
audio Science Arts .063| .147| .668 -.228 355
video Science Arts .038] .123| .757 -.207 283
cartoon Science Arts .039] .161] .810 -.280 358

Table 8 — 66 demonstrates that there were no significant differences between
participants in terms of the different majors for the intention to use m-learning, even for
the three different ways of delivery audio with p = 0.66; video with p = 0.75; and
cartoon with p =0.81.

H7. Performance Expectancy and Behavioural Intention
Furthermore, another factor which may influence the students*behavioural intention to
use was the performance expectancy. The statement of hypothesis seven is presented as

follows:
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The performance expectancy will positively influence students’

behavioural intention to use m-learning.

In order to test the above hypothesis, UNIANOVA was used to check which ways of

learning they expected would increase their usefulness, improve their performance and

statistically  influences students intentions to wuse m-learning in future
Table 8 - 67.

Table 8 - 67 performance expectancy on intention to use m-learning

Source: Type III Sum Mean F Sig.

Performance expectancy | of Squares Square

if learning via

audio 5.486 5486 | 12.675 .001

video 3.431 3431 7.926 .006

cartoon 1.245 1.245 2.877 .093

Table 8 — 67 shows that, from a statistical point of view, the result of that hypothesis.
Students show their intention to use m-learning specifically when the interface includes
audio and video, because they perceived their performance if taught by these ways
would be higher with P-value = 0.001 for audio; and with P-value = 0.006 for video.
Students show their unwillingness statistically to use m-learning if delivered via a
cartoon avatar with p-value = 0.09; hence, they did not expect to perform better while

learning by that way.

The sub-hypothesis of the current hypothesis statement and testing analysis presented as

follows:

Gender:

Gender will positively moderate the effect of performance

expectancy on the behavioural Intention to use m-learning.

The result of analysing this hypothesis is illustrated in the following Table 8 — 68:

Table 8 - 68 Gender moderator for hypothesis 7

Dependent Variable is D Q) Mean Std. | Sig. 95% Confidence
Performance expectancy | Gender | Gender | Difference | Error Interval for Difference
if learning via (12)) Lower Upper
Bound Bound
audio Male Female 118 141 .407 -.163 .398
video Male | Female 139 144 335 -.146 424
cartoon Male | Female .061 158 .698 -.252 375
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From Table8 - 68, the analysis indicates no significant differences between participants
in term of gender. In order to know the differences between participants in term of

majors, the same test was conducted for the sub-hypothesis, with the following results:

Major/subject:
H7,. Major of study will positively moderate the effect of
performance expectancy on the students’ behavioural Intention to

use m-learning.

The result of analysing this hypothesis is illustrated in the following table:
Table 8 - 69 Major moderator for hypothesis 7

Dependent Variable is @ Q) Mean Std. | Sig. 95% Confidence
Performance expectancy | Faculty | Faculty | Difference | Error Interval for Difference
if learning via I Lower Upper
Bound Bound
audio Science Arts .084 | .140 .548 -.193 361
video Science Arts 1521 143 293 -.133 437
cartoon Science Arts .080| .156 .610 -.230 .390

Table 8 — 69 shows the result clearly that there were no significant differences between

participants in term of the two different majors.

H8. Preferences and Pedagogical Performance

In addition, based on the research model, other two factors illustrated to be tested to find
whether or not is there a relationship between the preference for multimedia and the
effectiveness (actual test performance).The statement of hypothesis eight is presented as

follows:

Preference for multimedia instruction will positively influence

students’ effectiveness.

In order to test the above hypothesis, the UNIANOVA test was used to check which
preferred way of multimedia instruction would positively increase students™
effectiveness and improve their test outcomes/performance. The following

Table 8 - 70 illustrates the result.
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Table 8 - 70 Preference for multimedia on effectiveness (actual test performance)

Source Dependent | Type IIl Sum | Mean F Sig.
Preferring m-learning Variable of Squares Square

with

audio avatar Post Audio 159 159 .055] .815
video avatar Post-Video 730 730 282 .597
cartoon avatar Post-Cartoon 5.151 5.151| 2.054| .155

The result of Table 8 — 70 indicates there was no statistically significant evidence to
support that hypothesis with p-value = 0.81 for the audio; p-value = 0.59 for the video;
and p-value = 0.15 for the cartoon avatar.

The current hypothesis was then moderated with the gender factor:

Gender:
H8..

multimedia instruction on the effectiveness.

Gender will positively moderate the effect of preferred

The results were as follows:

Table 8 - 71 Gender moderator for hypothesis 8

Dependent @D @) Mean Std. | Sig.b 95% Confidence
Variable Gender | Gender | Difference | Error Interval for Difference
) Lower Upper
Bound Bound
Post-Audio | Male Female -.828%| .372| .029 -1.567 -.088
Post-Video | Male Female -.883*| .352| .014 -1.582 -.184
Post-Cartoon | Male Female -1.056* | .346| .003 -1.744 -.369
* The mean difference is significant at the .05 level.

ee

In terms of using gender as a moderator for the current hypothesis, the students
preference for the three ways showed statistical differences between participants based
on their post-tests results. The result of analysing the variable of audio avatar preference
on its actual test outcome was statistically significant, with p-value = 0.02. In addition,
the analysis of the second variable, learning via video avatar preference, on its actual
test outcome is showing significant with p-value = 0.01. Finally, the analysis of the third
variable, learning via cartoon avatar preference on the actual test outcome is

statistically significant, with p-value = 0.003.

Female students scored higher than male students with 0.8 points for the audio test, with

0.9 points for the video test, and for 1 point for the cartoon test:
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Table 8 - 72 Mean of gender moderating hypothesis 8

Dependent Variable | Gender Mean Std. | 95% Confidence Interval

Error Lower Upper

Bound Bound
Post-Audio Female 2.050a 222 1.609 2.492
Male 1.223a 298 .630 1.816
Post-Video Female 2.290a 210 1.872 2.708
Male 1.407a 282 .846 1.968
Post-Cartoon Female 3.606a 207 3.196 4.017
Male 2.550a 278 1.998 3.102

In order to know the differences between participants in term of majors, the same test

was conducted for the sub-hypothesis:

Major/subject:
H8,. Major of study will positively moderate the effect of preferred

multimedia instruction on the effectiveness.

The result of analysing this hypothesis is illustrated in the following Table 8 - 73:
Table 8 - 73 Major moderator for hypothesis 8

Dependent D @) Mean Std. | Sig.b 95% Confidence
Variable Faculty | Faculty | Difference | Error Interval for Difference

) Lower Upper

Bound Bound

Post-Audio Science Arts 452 361| 213 -.265 1.169
Post-Video Science Arts 442 | 341 .198 -.236 1.121
Post-Cartoon | Science Arts 745*% | 336 .029 .078 1.412
* The mean difference is significant at the .05 level.

¢

The Table 8 - 73 indicates there were significant differences between the two majors
participants in their final test result of the cartoon avatar, with p-value = 0.02. The
Science students are higher with 0.7 points than Arts students in their final test of the

cartoon avatar lesson:

Table 8 - 74 Mean of major moderating hypothesis 8

Dependent Faculty | Mean | Std. 95% Confidence
Variable Error Interval

Lower | Upper

Bound | Bound
. Science 1.863 246 1.373 2.352
Post-Audio Arts 1410 271 871 1.949
Post-Video Science 2.070 233 1.606 2.533
Arts 1.627 257 1.117 2.137
Post-Cartoon Science 3.450 229 2.995 3.906
Arts 2.706 252 2.204 3.207
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H9. The Engagement and Pedagogical Performance
Furthermore, another factor which may influence the students™effectiveness (actual test
performance) was the intrinsic engagement. The statement of hypothesis nine is
presented as follows:

Intrinsic will

engagement positively  influence  students’

effectiveness.
In order to test the above hypothesis, the UNIANOVA test was used to check which way
engagement positively influenced students™ effectiveness and improved their test

outcomes/performance and the results presented in Table 8§ - 75:

Table 8 - 75 Engagement on effectiveness (actual test performance)

Source: Engagement | Dependent Type IIT Sum | Mean F Sig.
if learning via Variable of Squares Square
audio Post-Audio 3.730 3.730| 1.325] .253
video Post-Video 3.276 3276 1.252| .266
cartoon Post-Cartoon 761 761 298 | .587

It appears from the above table that there was no statistically significant evidence
supporting that hypothesis with p-value = 0.25 for the audio; p-value = 0.26 for the
video; and p-value = 0.58 for the cartoon avatar. In order to add the gender factor as a
moderator for the current hypothesis, the statement and its analysis is presented as

follows.

Gender:
H9..

engagement on the students’effectiveness.

Gender will positively moderate the effect of intrinsic

The result of analysing this hypothesis is illustrated in the following Table 8§ - 76:

Table 8 - 76 Gender moderator for hypothesis 9

Dependent ) Q) Mean Std. Sig.b 95% Confidence
Variable Gender | Gender | Difference Error Interval for Difference
{1-J) Lower Upper
Bound Bound
Post-Audio | Male Female -916* 374 .016 -1.659 -.173
Post-Video | Male Female -.955% .360 .010 -1.671 -.239
Post-Cartoon | Male Female -1.032* 356 .005 -1.739 -.325
*. The mean difference is significant at the .05 level.

As illustrated in Table 8 - 76, there were statistically significant differences between
participants in term of gender in the three ways of delivery. The p-value of the audio
post-test is 0.01; for the video post-test is 0.01; and for the cartoon post-test is 0.005.

The mean of the female students is higher with 0.9 points in the audio score test; with
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1.0 point in the video score test; and 1.0 point as well in the cartoon score test than male

students:

Table 8 - 77 Mean of gender moderating hypothesis 9

Dependent Gender Mean Std. 95% Confidence
Variable Error Interval
Lower Upper
Bound Bound
Post-Audio Female 2.081a 220 1.644 2.519
Male 1.165a 298 572 1.758
Post-Video Female 2.314a 212 1.892 2.735
Male 1.358a 288 187 1.930
Post-Cartoon Female 3.603a 210 3.186 4.019
Male 2.571a 284 2.006 3.135

The second sub-hypothesis of the current hypothesis was to use major/faculty used as a
moderator:

Major/subject:

H9,. Major of study will positively moderate the effect of intrinsic

engagement on the students’ effectiveness.
The result of analysing this hypothesis is illustrated in the following Table 8 — 78:

Table 8 - 78 Major moderator for hypothesis 8

Dependent D @) Mean Std. | Sig.a 95% Confidence
Variable Faculty | Faculty | Difference | Error Interval for Difference

I-0) Lower Upper

Bound Bound
Post-Audio Science | Arts 444 367| .230 -.287 1.174
Post-Video Science | Arts 433| .354| 225 -271 1.137
Post-Cartoon | Science | Arts .667| .350| .060 -.029 1.362

The above analysis indicates no statistically significant differences between participants
in term of different majors/faculties among the three different ways of the delivery. The
p-value of the students in the audio score test is 0.28; for the video score test is 0.22;

and for the cartoon score test is 0.06.

Table 8 - 79 Mean of major moderating hypothesis 9

Dependent Variable |Faculty | Mean Std. 95% Confidence Interval
Error | Lower Bound | Upper Bound
Post-Audio Science | 1.845a .245 1.359 2.331
Arts 1.401a 274 .855 1.947
Post-Video Science | 2.053a 236 1.584 2.521
Arts 1.620a .265 1.094 2.146
Post-Cartoon Science | 3.420a .233 2.957 3.883
Arts 2.753a 261 2.234 3.273
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H10. Interactivity and Pedagogical Performance
Again, another factor which may influence the students™ effectiveness (actual test
performance) was the interactivity element. The statement of hypothesis nine is
presented as follows:

The interaction activities in m-learning will positively influence

students’ effectiveness.

The tenth hypothesis was proposed to determine that the intervention of the interaction
activities would positively influence and increase students” effectiveness/outcome
performance. The UNIANOVA test was conducted and the results presented as follows
in Table 8 — 80:

Table 8 - 80 Interactivity elements on effectiveness (actual test performance)

Source Dependent Type III Sum Mean F Sig.
Variable of Squares Square

The interaction activities | Post-Audio 17.237 17.237 6.598 | .012

(self-assessment and Post-Video 12.936 12.936 5.351| .023

feedback elements) Post-Cartoon 9.115 9.115 3.683| .058

As illustrated in Table 8 — 80, there were statistically significant relationships and
influence of the interactive activities (quick exercise, feedback and self-assessment) on
the students™pedagogical performance and effectiveness if the learning was undertaken
via m-learning with audio avatar with p = 0.01; and via m-learning with video avatar
with p = 0.02. However, the result indicates no significant influence of that interactivity
elements on students“performance when they learnt via cartoon avatars, with p = 0.058.
The gender variable moderated the current hypothesis which stated:

Gender:

H10,. Gender will positively moderate the effect of interaction

activities in m-learning on students’ effectiveness.

The result of analysing this hypothesis is illustrated in the following Table § - 81:

Table 8 - 81 Gender moderator for hypothesis 10

Dependent @ Q) Mean Std. | Sig. 95% Confidence
Variable Gender | Gender | Difference | Error Interval for Difference

1)) Lower Upper

Bound Bound

Post-Audio Male Female -.769* 353 .032 -1.471 -.066
Post-Video Male Female -.785% 340 .023 -1.461 -.110
Post-Cartoon | Male Female -.947* 344 .007 -1.631 -.263
*. The mean difference is significant at the .05 level.
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There were statistically significant differences between participants among the three
delivery ways in term of the two different genders. The p-value of the audio post-test
score is 0.03; for the video post-test score is 0.02; and for the cartoon post-test score is
0.007.

The female students were higher than male students, with 0.8 points in the audio and
video post-test score; and with 0.9 point in the cartoon test score as shown in
Table 8 - 82:

Table 8 - 82 Mean of gender moderating hypothesis 10

Dependent Gender | Mean | Std. 95% Confidence
Variable Error Interval
Lower Upper
Bound Bound
Post-Audio Female | 2.034a 211 1.615 2.453
Male 1.265a 284 .700 1.830
Post-Video Female | 2.256a 203 1.853 2.659
Male 1.471a 273 927 2.015
Post-Cartoon Female | 3.583a .205 3.175 3.991
Male 2.636a 277 2.086 3.186

The second sub-hypothesis of the current hypothesis is when the major/faculty factor
used as a moderator. The hypothesis would be stated and presented its analysis as

following.

Major/subject:
H10,. Major of study will positively moderate the effect of intrinsic

engagement on the students’ effectiveness.
The result of analysing this hypothesis is illustrated in the following Table 8 - 83:

Table 8 - 83 Major moderator for hypothesis 10

Dependent D Q) Mean Std. | Sig. 95% Confidence
Variable Faculty |Faculty |Difference | Error Interval for Difference

{1-J) Lower Upper

Bound Bound
Post-Audio Science | Arts 093] .36l 797 -.625 812
Post-Video Science | Arts .047 | .348 .893 -.644 738
Post-Cartoon | Science | Arts 475] 352 .180 -.224 1.174

As the above table indicates no any statistically significant differences between

participants in relation to the major/faculty moderator.
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H11. The Pedagogical Performance and Behavioural Intention

The last hypothesis in the proposed model aimed to find out statistically any one of the
delivery ways based on its test score has the influence on students™intention to use that

way on the m-learning. The hypothesis statement and analysis is presented thus:

The effectiveness of m-learning will positively influence students’
behavioural intention to use m-learning.
The result of analysing this hypothesis is illustrated in the following Table 8 - 84:

Table 8 - 84 The effectiveness (actual test performance) on
intention to use m-learning

Source Type III Sum | Mean F Sig.

of Squares Square
Post-Audio 2.792 2.792| 3.920 .051
Post-Video 2.999 2.999| 4.230 .043
Post-Cartoon 1.021 1.021| 1.361 247

From Table 8§ - 84, the result clearly indicates there is a statistically significant influence
between the video test score and the intention to use that way via mobile devices in
future.

With regard to the sub-hypotheses of the current hypothesis, which moderated the

gender and faculty/major, the following statements and results are presented:

Gender:
H11,. Gender will positively moderate the effect of effectiveness on

the students’ behavioural intention to use m-learning.

Major/subject:
H11l,. Major of study will positively moderate the effect of
effectiveness on the students’ behavioural intention to use m-
learning.

The result of analysing this hypotheses is illustrated in the following Table 8 — 85:
Table 8 - 85 Gender moderator for hypothesis 11

Dependent @D Q) Mean Std. | Sig. 95% Confidence
Variable Gender | Gender | Difference | Error Interval for Difference

(12)) Lower Upper

Bound Bound

Post-Audio Male Female .079] .192| .681 -.302 460
Post-Video Male Female -.035| .170| .838 -.372 303
Post-Cartoon Male Female -.096| .198| .629 -.491 298
*. The mean difference is significant at the .05 level.
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Table 8 - 86 Major moderator for hypothesis 11

Dependent @ @) Mean Std. | Sig. 95% Confidence
Variable Faculty | Faculty | Difference | Error Interval for Difference
() Lower Upper
Bound Bound
Post-Audio Science | Arts 147] 183 | 425 -217 Sl
Post-Video Science | Arts -178| .177| 318 -.530 174
Post-Cartoon Science | Arts .187] .186| .319 -.183 .557

From Table 8 - 85 and Table 8 - 86, it can be seen that the moderators of gender and
major showed no significant differences between participants among the three delivery
ways (audio, video, and cartoon) avatars lessons.

The following table 11, provides a summary of the research hypotheses results for the

second case study.
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Table of summary 11 for the second case study hypotheses results

. . Sig. Sig.
. Main H. Sig. g g
H, Hypothesis Statement moder. | moder.
P_value .
- Gender | major
Preference for multimedia instruction will M 0.05
H; | positively influence students*intrinsic c | <0001 N/S C| 0.003
engagement. '
Preference for multimedia instruction will
H, | positively influence students*performance C | <0.001 N/S C| 0.02
expectancy.
.. . .. . A 0.02
Intrinsic engagement will positively influence
Hs dents“oerf V| <0.001 N/S N/S
students” performance expectancy. C 20,001
The interaction activities in m-learning will A | <0.001
H, | positively influence students intrinsic V_ | <0.001 N/S N/S
<0.001
engagement. C
The interaction activities in m-learning will A | <0.001
Hs | positively influence studentsperformance v 0.01 N/S N/S
expectancy. C 0.001
Intrinsic engagement will positively influence
Hs | students“behavioural Intention to use m- \Y <0.001 N/S N/S
learning.
The performance expectancy will positively A 0.001
H; | influence students“behavioural intention to use N/S N/S
m-learning. v 0.006
A | 0.02
Preference for multimedia instruction will VvV | 0.01
Hsg . . . . N/S cl| 002
positively influence students*effectiveness. c | 090
3
A | 0.01
Intrinsic engagement will positively influence 01
Ho « 248 P y N/S v |00 N/S
students“effectiveness. c | 000
5
A 0.01 A | 0.03
The interaction activities in m-learning will ‘ vV | 0.02
Hio i . N . N/S
positively influence students“effectiveness. 0.00
v 0.02 C -
The effectiveness of m-learning will positively
H.; | influence students“behavioural intention to use \Y% 0.04 N/S N/S
m-learning.

Moder. = Moderator (gender, subject); V= video; A= audio; C= cartoon; I= image; T= text; F= face-to-

face; N/S=Not Significant.

Up to this stage, the quantitative analysis and results of the second case study ended
even though the discussion and interpretations of these data will be presented in details

in chapter 9.

The results of qualitative data will be described in details in the coming section.
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8.7 Qualitative Results

8.7.1 Responses from an Open-Ended Question of Experiment - 1

To learn more about the factors that influence the MADE-ME web application
effectiveness and to enrich the quantitative data, the questionnaire concluded with open-
ended questions to collect respondents™ opinions. The first two questions asked the
students about what they saw as the potential benefits to them from m-learning, and
what the challenges and barriers they thought they face. In fact, 90 questionnaires out of
the completed 156 were returned with comments on the benefits and advantages and 83
questionnaires were returned with comments regarding the challenges of m-learning.
The participants” comments were various, so they were coded and analysed by the

following themes:

Table 8 - 87 Benefits and barriers of implementing m-learning

Themes Number of students
responded

Advantages and benefits of adopting m-learning (n=90) %
Pause and repeatable features of the lesson 47 52
Easy and fast to search and get the information 20 22
Freedom to decide when and where each lesson will be learned 33 37
(convenience)
Fast to get, digest and understand the content 18 20
Engage and motivate leaner to learn 6 7
Provide concentrations and focus on the content 5 6
Challenges and barriers of adopting m-learning (n=83) %
Low internet connection 15 18
Lack of communications with other peers and instructors to ask

. 12 13
about things not understood
Screen size may not display proper content 8 10
Escape from learning to other entertainments or social media 13 15
Lack of attention, interaction and motivation of the content 20 24
Limited batteries capacity 4 5
High internet subscription fees 3 4

Benefits and Advantages

From Table 8 - 87, some students identified particular benefits and advantages of using
m-learning. More than half of the respondents commented that the features of ,,pause*
and ,,repeat the lesson*was one of the significant advantages of using mobile device for
learning. 33 of the respondents felt there was a freedom to learn when it suited them.

Others agreed that the use of m-learning is “Easy and fast to search and get the
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information”. About 18 students clearly stated: “The use of mobile device is fast to get,
digest and understand the content”. Lastly, some of students mentioned that learning
through the mobile device may engage and enhance their motivation to learn and that
this approach to learning would increase their concentration and ability to focus on the

learning materials.

Challenges and Barriers

On the other hand, the respondents on the other question, regarding the challenges of
using m-learning, provided invaluable insights for this research. About 20 of the
respondents expressed that lack of attention, interaction and motivation with/for the
learning materials was the highest barrier of using mobile phones in learning. Another
fifteen students noted the low level of internet connections was an obstacle for them.
Moreover, the lack of communications with other peers and instructors to enable
clarification was commented by 12 students. Nevertheless, some respondents (13
students) highlighted the problem of being distracted from learning by other
entertainments or by social media is a common issue. 12 respondents mentioned the
issues regarding the poor display on the mobile screen, the limited battery capacity and

lastly, high internet subscriptions limited the use of mobiles in learning.

Liking and Disliking

The participants were asked a series of open-ended questions to reflect their perceptions
and analyse their views toward their usage of m-learning with avatars. The questions
included asking them what did they like most about m-learning using avatars; what did
they dislike; what did they feel that was engaging about m-learning using avatars; how
could the avatars they have used be improved; and whether they had other comments

they wished to make about their experiences of receiving course content using an avatar.

The open-ended comments in relation to what students liked about m-learning with
avatars were varied. Some participants identified particular points such as “The use of
m-learning with avatar provided me the concentrations and it'§ attracted my attention
into the presented lesson”. Many learners showed their attraction about the learning by
writing it was: “Attractive”. Others agreed that “It makes the learning easier and quicker
to understand the content”. One student clearly stated “The use of animated avatar is a

new engaging way of learning and it'S interesting to watch. I hoped that, it could apply
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on the rest of my course materials”. Thus, many of the participants advocated the
method of using avatar through video and they described it as the best way to increase

their motivation to learn.

On the other hand, some students stated that they disliked using the text interface only
for learning. Another also wrote, “It'S not engaging to learn from the text interface”. The
majority of the students commented on this type of question with the statement:
“Nothing we can mention”. A few of students complained about the long timeline of the

lessons.

Feeling of Motivation

The above comments related to the learners*likes and dislikes toward using m-learning
with avatars, but they also described their feeling about how their engaging about m-
learning. Many of the participants praised their feeling of engaging with m-learning
with avatars, with enormous number of positive characteristics, such as that approach
provided “Understanding and comfort”, or “Motivated and attracted”; “I got benefits
from this app which I did not expected”; “I felt happiness”; “It'S excellent and attracted
the attention”; “I enjoyed a lot”; “It helped to enhance the learning empower the
understanding”; “It is very nice and interesting”; “The method of learning through the
current app helped me a lot to understand English grammar”. Other statements as “The
features of pausing and repeating the lesson at anytime and anywhere made the m-

learning is engaging, comfortable, interesting, convenience, and effective” showed the

effect of m-learning to engage students to be independent learners.

8.7.2 Responses from an Open-Ended Question of Experiment - 2

ee

The second experiment questionnaires design was based on the earlier experiments
results to investigate further perceptions and to understand in more detail participants*
views toward the use of m-learning with avatars through open-ended questions.
Participants were asked direct questions such as: “The earlier findings showed more
male students than female students preferred m-learning to traditional face-to-face
lecturing. Why do you think this might be the case?”. “Both male and female students
particularly liked learning with a video interface. Why do you think this might be the
case?”. “Audio was the least preferred but was found to enable the students to perform

best. Why do you think this might be the case?”. “Female students preferred female
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rather than male audio. Why do you think this might be the case?”” and “Do you think it
would be the same for a video presentation (for female students only)”. “Science
students liked using m-learning more than Arts students, however, Arts students
intended to continue using m-learning after the experiment more than Science students.
Why do you think this might be the case?”. Lastly, “Is there anything else would like to
add about m-learning interfaces or m-learning in comparison to face-to-face teaching in

general”.

e Open-ended Comments in Relation to the Above Questions

The earlier case study results showed:

Male versus Female:
More male students than female students preferred m-learning to
traditional face-to-face lecturing. Why do you think this might be

the case?

With regard to the first question which asked about reasons behind these findings which
showed male students preferred m-learning to traditional face-to-face learning
compared to female students, participants commented different views. The most
commonly stated comment by the female students was: “Because we are liking to learn
in real learning environment or similar to that via online learning, which we can see it'S
difficult for us to have, due to the culture aspects where the female instructor could not
uncover her face while presenting the lesson in an open access source”. Other female
students supported that case by claiming that “Female students prefer to learn via the
learning method that provides full connection to the lecturer in order to collaborate and
ask questions with any difficulties during the lesson”. One anticipated comment by
female participant was that “Not all female students are preferring face-to-face lectures
over m-learning, hence I"“m one of those who prefers m-learning a lot”. Other learners
expressed some issues that they thought are the reasons behind that case; for instance:
“Maybe some female students could not afford to own electronic devices (smartphones)

or if they have them, maybe they find them difficult to connect to the internet”.

Student preferences video:
Both male and female students particularly liked learning with a

video interface. Why do you think this might be the case?
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Furthermore, this question had been asked in order to investigate the reasons behind
why almost all of the participants liked to learn through the video avatar compared to
the other modes of delivery. The main comments were written as a response to
questions, such as this response: “The Preference for the video avatar was that it
includes mixture of multimedia like (real human character, sound, text and animated
instructor) which makes the lesson attracting and interesting... and that in turn lasts in
the mind for a while”. This previous comments can combine two objectives of the
current research together for the video avatar type of delivery which are the engagement
and effectiveness. Another student justified their preference by saying that: “The video
avatar is the closest type of learning to the traditional face-to-face lesson and so is
similar to the real environment . . . the body language of the teacher is important for
English language learning”. The main objective of the animated avatar is to grab
learners“attention, a point supported by participant comments such as “The video avatar
is grabs our attention and helps us to focus which make it easy to retention . . . also, the
nicest and most effective thing in that teaching method is the use of exercises and
activities with the immediate feedback, which is the reason we feel comfortable during
learning because we can learn and check our knowledge, but not in front of people”.
Hence, the majority of students enjoyed the video avatar and activities used in that
mode of delivery through the MADE-ME web-app. The reality of interaction with the

content affects the quality of m-learning.

Performance better by audio but not preferred
Audio was the least preferred but was found to enable the students
to perform best. Why do you think this might be the case?

The responses on this question were very few and the vast majority of comments can be
summarised by this response: maybe because the concentrations were on the learning

materials only with the sound and not distracted by other things.

Female student preferred female avatar

Female students preferred female rather than male audio. Why do

you think this might be the case?
Regarding this question, some students agreed that females find it easier to learn from
the same gender instructor due to the culture norms and traditions in Saudi Arabia.

Many participants wrote that, because female teachers are close to female students, they
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can understand our needs and the best way to engage and teach us. However, other
female students*comments can be summarised by this student: “We do not mind and we

have no preference of gender”.

Science versus Arts

Science students liked using m-learning more than Arts students,

however, Arts students intended to continue using m-learning after

the experiment more than Science students. Why do you think this

might be the case?
Regarding the findings that showed Science students preferred using m-learning more
than Arts students, more Arts students intended to continue using m-learning after the

experiment than Science students. One participant commented:

“Maybe that kind of learning through that application helps to
memorise information that been presented which can meet the Arts
students styles for their future learning, however, this application
may not be suitable for Science students for their future modules

which based on brainstorming and learning by practice in labs”.

Additional comments

Is there anything else you would like to add about m-learning
interfaces or m-learning in comparison to face-to-face teaching in

general?

In this final open-ended question, participants expressed their views of their overall
perceptions on the study. Students showed their acceptance and happiness toward their
usage of m-learning with avatar. The following examples illustrate the students*
responses: “This type of learning is interesting”; “This study is excellent and we hope to
use the proposed application identically in our future studies”; “The study is fruitful and
interesting... I really understand the whole content”; “The learning through m-learning
1s motivated and enhanced the learning”; “We got a lot of benefits from this study and

hoped to continue use for our learning”, and lastly, some students wished to use this

mobile application for other courses to be distance or blended learning.
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8.8 Chapter Summary

This chapter provided the results that were extracted (quantitatively and qualitatively)
from the experiments (1 & 2) that were conducted with the learners® participants from
Al-Baha University in Saudi Arabia. The chapter outlined students™ opinions and
perceptions toward the most preferred way of learning and the most effective in terms of

pedagogical performance. It covered the analysis techniques used to analyse the data.

The results revealed that the students (both male and female) who owned smartphones
devices, used them for many activities in both social and educational aspects, and they
were highly motivated to use them further if study opportunities arise. It also
investigated the research hypotheses based on the proposed model and revealed the
relationships between the factors. Key findings of logistic regression and UNIANOVA
analyses revealed that there was a strong support for the use of m-learning as part of a
blended learning process. It also revealed that whilst students has have a preferred
avatar type through which to receive static content, they did not always correspond with
their most effective learning outcomes until interactive interface elements were added to
the interface mode of delivery. The results indicated that, m-learning within animated
avatar (video) was regarded as a better method of learning in terms of preference and
effectiveness, and it's only the mode which had significant influence on students
intention to use in future with p = 0.04.

Interestingly findings, in terms of the moderators, the preference of science students to
learn via the cartoon avatar had statistically significant influence on performance
expectancy and on actual pedagogical performance (effectiveness) with p = 0.02, and on
intrinsic engagement with p = 0.003. On the other hand, in terms of the gender as a
moderator, female students were higher than male students according to engagement,
pedagogical performance, and intention to use m-learning.

Lastly, the chapter concluded by presenting the qualitative data and views that been
grouped from the open-ended questions which presented the benefits and challenges of

implementing m-learning in higher education in Saudi Arabia.

In summary, this research focuses specifically on the mode of learning content delivery

and engagements via the interfaces, therefore, findings and results for using MADE-ME
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web applications in education were showing positive attitude towards adopting that

approach.

A more detailed interpretation and discussion of these results will be given in the next

Chapter 9.
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9 Discussion of the Results

9.1 Introduction

This chapter aims to interpret the results of the first and second experiments described
in Chapter 8. It provides a discussion of the quantitative findings and supports them
with the qualitative perceptions of the participants. The overall objective of this chapter
is to answer the research questions and determine whether or not providing different
teaching delivery modalities via mobile devices can influence learning outcomes and
optimise the learning process for students on the English language module at Al-Baha
University in Saudi Arabia. Regarding the main research question of this study, it is
important for the study to determine whether there is “a connection between student
engagement and/preference for particular avatar types and their pedagogic
performance”, and whether an m-learning app with an avatar interface can be developed
for use in higher education in Saudi Arabia with specific application to the teaching of

English language?

The chapter discusses the findings from experiments 1 and 2 with a particular focus on
the hypotheses developed as part of the MADE-ME whether or not the use of interactive

and engaged avatar elements through the m-learning interface affects the students

intention to use that type of learning.

9.2 Discussion of the Research Hypotheses:

9.2.1 Discussion of Results Related to Experiment 1 (H1) & Experiment 2
(H2)

The first hypothesis in Experiment 1 and the second hypothesis in Experiment 2 stated
that, “The preference for one of the learning modalities will positively influence the
performance expectancy/usefulness of students”. This hypothesis tested whether or not
the adoption of avatars in mobile technology was helpful for learning the content
compared to the same content presented in a traditional face-to-face format. The results
were in favour of m-learning. The findings provide evidence that there is a statistically
significant relationship between the performance expectancy/usefulness and preference
of students to learn with a mobile interface, which included a ,,talking head“male avatar

as a video. Adham et al. (2016) confirmed the need for an avatar tool which can be
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effective and supportive to Saudi learners during their online learning. These results
further support the idea of preferences for learning through online technologies rather

than via traditional learning formats. Artino (2010, p275) found that:

“Students who preferred to take future courses in an online format (as
opposed to face-to-face) also reported greater confidence in their
ability to learn online (self-efficacy) and greater satisfaction with their

recent online learning experience”.

This finding is consistent with that of Chen & Wu (2015) who investigated the effects of
different video lecture types on sustained attention, emotion, cognitive load, and
learning performance and found that “the voice-over presentation type generates the
highest sustained attention and enhanced students™ learning performance”. ‘“Mazlan
(Doctoral thesis, 2012), reported that participants expressed their readiness and desire to

use avatars in their future learning materials”.

Interestingly, there were also differences in responses related to the preferred mode of
delivery and its potential impact on performance expectations, particularly when the
materials of learning are for an English lesson. The findings indicate that there was a
statistically significant relationship between the outcome and students™ modality
preference for learning through mobiles with static male avatars, and mobiles with
animated video avatar interfaces. This is in line with the statement made by Peterson
(2006, p79), who stated the use of “avatars enhanced the subjects™sense of telepresence

and that the learners made use of their communicative features during the interaction”.

In addition, when the current hypothesis was investigated in the second experiment, the
result showed that there was a statistically significant relationship between students*
performance expectancy and the preferred multimedia, if learning was through mobile
devices with the cartoon avatars. The lack of a standardised outcome measure makes it
difficult to interpret these results with confidence. The common denominator between
the results of the first and second study is the presence of the avatar in the three
approaches of learning (video, static male, cartoon) on the mobile interface, which may

have enhanced the learners*“motivations.
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When this hypothesis was moderated by gender, the results showed that there were
statistically significant differences between the two gender groups in favour of male
students. Male students expected to perform better when they used mobile learning with
static male avatars and animated video avatars by 0.3 points higher than females.
However, in the second study, the findings indicate no statistically significant
differences between genders in the three types of learning. This result may be explained
by the fact that female students are starting to accept the approach of mobile learning

combined with avatars when the interactive elements are integrated into the lessons.

A possible explanation for this might be that the positive responses toward having
human avatar characteristics on mobile interfaces while learning online from the male
point of view is based on the feeling of the instructor being ,,present™. One of the
participants claimed that “the person interacts with the animated avatar because of the
feeling of being in a real class environment”. A number of participants commented that,
because of the cultural aspect and social norm, the female instructor could not present
her face on the online learning interface, which of course is beneficial if English
language learners can focus on body language, and that it was therefore easier for the

male instructor.

When the current hypothesis was moderated in Experiment - 1 with the major/subject of
study, the results show that there were no significant differences between the two
groups. These results are different from the second study results, where the findings
show that Science students gained higher rates than Arts students when the learning
through mobile devices with cartoon avatar interfaces. These results support the
findings of Hong et al., (2003) who found statistical differences between students in
term of major/subject which was in favour of science students compared to those in the
humanities. The reason for this may because the cartoon characters increased the

imaginary world of Science students and consequently their performance expectations.

Key Findings:

The preference for a cartoon mode of delivery was the only one to have a significant
relationship with the student perceptions with regard to their increasing performance with p =
0.02. Science student showed significantly higher rates than the Arts students in terms of that

mode.
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9.2.2 Discussion of Results Related to Experiment 1 (H2) & Experiment 2
(H1)

The second hypothesis in Experiment 1 and the first hypothesis in Experiment 2 stated
that “preference for multimedia instruction will positively influence students’ intrinsic
engagement”. Testing of this hypothesis indicates that there is a statistically significant
relationship between engagement and students™ preference to learn via m-learning with
static male avatars, m-learning with video avatars, and m-learning with cartoon avatars.
Interestingly, the correlation between the two factors of this hypothesis is related to the
presence of the three avatars on the mobile interface. This supports the findings of
Mazlan (2012), where the use of an avatar in comparison with a text avatar and non-
avatar in the online learning environment was the factor that engaged students to learn.
It is anticipated that this approach of adopting avatars on the m-learning interface will
engage learners to be motivated and more active in the learning process. This finding is
also consistent with findings by Gonzélez et al. (2013) who stated the role of the avatar

in learning as

“The digital representation of the individuals within the virtual
world. It has an ability to perform actions and to simulate human-

to-human interactions to increase engagement and hence learning”

as reported in (Adham et al. 2016, p87).

The result of this hypothesis can be supported by the findings of the second experiment
which showed that there was a statistically significant relationship between the
engagement factor of learning if the mode of delivery was a video with cartoon media
instructions. These results were similar to the findings of the first experiment, in that
when the lesson was delivered as a video with cartoon avatar interfaces via the mobile
device, both approaches significantly increased students” engagement. Again,
interestingly, the correlation between the two factors of this hypothesis is related to the

presence of avatars on the mobile interface giving the sense of a human presence.

When this hypothesis was moderated by gender, the result indicates that there were
statistically significant differences between genders. Male students engaged more than
female students when the content was delivered via mobiles with an avatar

representation of the teacher. This result reflects Wang & Yeh, (2013, p408), who
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reported that “students preferentially chose a pedagogical agent of the same gender”.
Some participants expressed the belief that male students are always seeking to find the
easiest way to learn the information but female students like to learn through the
traditional face-to-face teaching in order to discuss and clarify any ambiguous points.
One such female student presented her motivations and continued her comments by

adding:

“Now, I think after this current study ..., many of the female
participants desire this approach of m-learning for their future
studies and they will change their minds to use m-learning besides

traditional learning”.

As a consequence, when the gender is moderated in the current hypothesis in the second
experiment, the results showed no significant differences between genders in the three

types of learning, which contradicts the first experiment'S findings.

Furthermore, when this hypothesis was moderated by the major/subject in the first
experiment, the results revealed no significant differences between the Arts and Science
groups. The researcher attributed this result to the enthusiasm of both major/subject
groups to find out a new way of learning which could help them to improve their
learning in this core module. However, there were importance differences between the
two groups in terms of different majors/subject in the second experiment. Science
students were higher than Arts students in terms of motivation and engagement when
learning through m-learning with cartoon avatar interfaces. The reason for this may be
because the cartoon characters increased the imaginary world of Science students and
consequently their motivation. These results support the findings of Turan (2014), who
recommended that the need for visual and audio cartoon characters for education is
necessary for increasing student achievement in math lessons. In addition, in terms of
the effectiveness of engagement elements on science students, Alabdulaziz & Higgins,
also found that the motivation of students for learning mathematics increased with the

use of technology (Alabdulaziz & Higgins, 2017).

There were extra modalities of learning which were tested separately because they were

particularly for female students only. That last mode of delivery was hence through m-
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learning with static female avatars. The results indicate a statistically significant
relationship between female student engagement and m-learning with static female
avatars. This result tallies with Kim and Baylor (2007) who stated “The majority of
female students chose female avatars as their learning partners and were likely to

choose a female ... as “most like themselves”.

Key Findings:
The preference for mode of delivery and students™ perceptions has the largest impact on
engagement. In terms of the moderators, the major/subject of Science students shows

significantly higher values than the Arts students with p = 0.003.

9.2.3 Discussion of Results Related to the Experiment 1 (H3) hypothesis

This hypothesis stated that “intrinsic engagement will positively influence students’
enjoyment”. The results from the third hypothesis show that there is a statistically
significant relationship between perceived enjoyment and students™ beliefs that having
access to English materials on their mobile devices have enhanced their motivation to
learn English language. In fact, the results showed that learners who were more
intrinsically motivated to learn via m-learning experienced higher levels of enjoyment
in learning than those who were less motivated. These results are in agreement with
researchers who suggested that engagement with the learning method, would increase
the level of enjoyment (Baek & Touati, 2017; Hodhod, 2010), and this in turn would
lead to acceptance and intention to reuse the same learning approach. Leong et al.
(2013) confirmed the association between perceived enjoyment, which was an
important factor, and enhancement of users™ intentions towards adopting mobile
entertainment. Furthermore, Isman et al. (2015) claimed that, when using the perceived
enjoyment as an external variable integrated into TAM, the findings of the study
revealed a positive influence on the perceived usefulness, which ultimately increased
students™ attitudes toward m-learning. Concerning the possible link between enjoyment
and intrinsic engagement, the findings suggest a direct relationship between these two
variables.

These factors may explain the relatively strong correlation between the intrinsic

engagement of the learning approach and that directly reflection on the enjoyment of
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using that way of learning. This hypothesis was one of the main objectives of the
current study and it is supported statistically.

The current hypothesis was tested again to find out if there were differences between
groups of gender, as well as between groups of majors/subject. The analysis results
indicate no significant differences between groups for either gender and/or
major/subject. The findings are in line with Leong et al. (2013), who concluded there
were no significant gender differences in the adoption of mobile entertainment. Leong
et al. (2013) suggested justification of this was the equal opportunities which is given to

both genders from the government'S policy to gain expertise and knowledge.

These results, though, differ from Wang & Yeh (2013, p408) who claimed that “students
who learned with a male pedagogical agent showed more interest in the learning

materials than students with a female pedagogical agent”.

Key Findings:

The level of enjoyment experienced in a mobile learning is influenced by the learners level of

intrinsic engagement.

9.2.4 Discussion of Results Related to Experiment 1 (H4) & Experiment 2
(H3)

The fourth hypothesis in Experiment 1 and third hypothesis in Experiment 2 was stated
as “the intrinsic engagement will positively influence students’ performance
expectancy”. This hypothesis has been tested for two purposes. Firstly, it used the mean
of responses for a number of statements which regard to learning being for a general
course across all modules and whether or not the perceived engagement of learning
content influenced the performance expectancy/usefulness. The second usage of the
hypothesis was to test the result for when the course material was for teaching English
language. The results of both tests revealed that there was a statistically significant
relationship between the performance expectancy if learning was via a mobile device
with an avatar for any course and the intrinsic engagement, as well as if the course was
for teaching language English. Accordingly, the motivation or the engagement of e-
learning was construed to affect the performance expectancy, which has a direct

influence on intention to use the technology (Maldonado et al. 2010). Lee et al. (2005)
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reported the performance expectancy of online learning is an outcome of the intrinsic
motivation. The study concluded that performance expectancy is the key driver of usage
behaviour and intentions. To support the above findings, the same hypothesis was tested
again in the second experiment and the results revealed the same results. Findings
illustrated there were statistically significant relationships between the engagement and
performance expectancy regardless of the learning delivery method used (audio, video,

cartoon).

With regard to gender as a moderator, the result of the first test of the hypothesis
showed that there were significant differences between genders; however, the second
test revealed no significant differences between males and females when the students
were engaged in learning English language. The male students engaged more than the
female students, which reflected positively on their performance expectation. It is
difficult to explain this result, but it might be related to the preference of female
students to learn via traditional face-to-face methods, as opposed to the male students
preferred to learn via mobile phones. The findings when the learning materials are for
English language teaching were in line with Maldonado et al. (2010) who used the
gender factor as a moderator in their model and found no significant differences
between males and females. Both genders can be equally motivated toward using e-
learning. The results from the same hypothesis in the second experiment revealed the

same findings, which showed no significant differences between groups of genders.

Further investigation was conducted into the current hypothesis with the major/subject
as the moderator. The findings suggest no significant differences between major/subject
groups. Arts and Science can be equally engaged and motivated toward the use of m-
learning which was consistent with the findings of Leong et al. (2013). The possible
explanation for this result may be that both Arts and Science have the same level of
English teaching in higher education, and both are seeking to enrich their English
information as a core module in higher education, the new learning approach
encouraged their motivation to interact with its environment. It is also worth noting that
the major/subject moderation in the second experiment did not show significant

differences between groups.
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Key Findings:

Engaged students perceived that they were learning and improving.

9.2.5 Discussion of Results Related to Experiment 1 (H5)

The hypothesis stated “the convenience of m-learning will positively influence students’
performance expectancy”. The results from the fifth hypothesis show that there was a
statistically significant positive relationship between the performance expectancy factor
and the convenience factor. Perrin et al. (2006) explained the differences between
traditional face-to-face teaching and online teaching, then concluded with findings in
favour of online learning in terms of convenience and time. They mentioned that
students can access the information for learning at their own convenient time and that is
a key advantage to m-learning. Furthermore, the authors claimed that “Learners are not
restricted to a specific physical environment, a particular delivery channel, or a fixed set
of times for undertaking training and education” (p32). Their results corroborated the
ideas of Singh & Reed (2001), who suggested that the convenience of technologies in
blended learning improved the effectiveness and learning experiences. According to Al-
Fahad (2009), mobile learning in pedagogic aspects is seen as the learning process that
is considered outside of the conventional classroom setting and with the help of learning
devices such as smartphones and tablets etc., specifically in educational activities,
individuals tend to keep their learning activities in continuous form. Considering the
mobile learning system, the learner obtains educational and informational opportunities

quickly, since it minimises the physical presence or distance (Huang et al. 2010).

However, the findings of the current study do not support research by Artino (2010),
who found the learners perceived the course contents were useful and interesting when
the learning was in a face-to-face format. In addition, Moor & Kearsley (2005, p275)
likewise has stated: “While students often appreciate the convenience of online learning,
if given the choice, many would rather complete courses in a traditional, classroom-
based format”. Artino (2010), assumed that the findings are not entirely clear and need
further investigations. However, Alfarani (2016) considered the convenience factor to

be the key predictor of m-learning adoption in Saudi Arabia universities.
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With regard to the interventions of gender and major/subject, the results revealed there
was statistical evidence showing the difference between the two gender groups. Male
students perceived that the use of mobile phones in education was more convenient than
female students and that would impact positively on their usefulness. The possible
explanation for this may be related to Saudi female students not being allowed to carry
mobile devices onto the campus. Males, by contrast, who responded to the use of
mobile technologies as not being important were minimal at only 5.7%, since there were
able to carry their devices even in classes at the universities. The researcher investigated
this point more by conducting direct open-ended question for the female students. The
majority of responses from the participants stated something similar to this student who

said, that:

“Girls” behaviours in learning is to ask the instructor questions directly
and collaborate with others when there is an ambiguity... Sometimes you
need an immediate answer for your question to construct the upcoming

knowledge and that would be difficult when learning via m-learning .

On the other hand, when the moderator was the major/subject, the results revealed no
significant differences between the Arts and Science. Again, the research investigated
modules in a core course for all disciplines® students, therefore, with the connectivity to
the internet and the small weight of mobile devices, all students felt that m-learning
would allow them to be used at their convenience, regardless the place and time. An

instructor of those participants proposed a reason for this factor:

“M-learning seems to be convenient to our world days, as you know, most
of the students spend a lot of time in their phones”. Furthermore, the
instructor stated “It's a great idea. Simply, because most of them spend

their whole time on their cell phones”.

9.2.6 Discussion of Results Related to Experiment 1 (H6) & Experiment 2
(H7)
The sixth hypothesis in Experiment 1 and the seventh hypothesis in Experiment 2 was

“The performance expectancy will positively influence students’ behavioural intention to

use m-learning”. The results from this hypothesis show that there was a statistically
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significant relationship between the intention to use m-learning and students
performance expectations if they were learning via mobile devices with them believing,
it would effectively strengthen their participation in learning of the English language,
compared to traditional face-to-face learning. That is, those with high performance
expectancy toward using m-learning had a higher intention to use m-learning than those
with lower performance expectancy. This result is in line with Alfarani's (2016, p180)
findings which were from teachers rather than students™ perceptions. The study

concluded that:

“The faculty members responded with high performance expectancies (i.e.
those who believe that using m-learning in their teaching will be beneficial
to them) have a tendency to accept m-learning more than faculty members
with lower performance expectancies and willing to adopt m-learning in the

present and in the future”.

In the main, the current results supports many other researches who found a positive
relationship between performance expectancy and the userS behavioural intention to
use m-learning from the students™ point of views (Al-Gahtani et al. 2007; Igbal &
Bhatti, 2015; Kim et al. 2013; Nassuora, 2013; Wang et al. 2009; Osakwe et al., 2017).
However, Jairak et al. (2009) did not find a significant influence between these factors.
In researching the factors that determine learners™ acceptance of mobile technology,
Jairak et al. found that the perceived performance expectancy was one of the important
factors which impact on the intention to use m-learning.

It is worth noting that in the second experiment, the hypothesis test aimed to find out the
specific way(s) of mobile interface delivery that the students intended to use caused by
their perceptions to perform better. The findings show that there were statistically
significant relationships between the intention to use m-learning and the performance
expectancy when the interface included audio and video modes of delivery. These
results were consistent with Wang et al., (2009) who found the performance expectancy

was shown to be the strongest predictor of behavioural intention to use m-learning.

When the research model hypothesised the current hypothesis with gender and
major/subject as moderators, the result of these analyses revealed that no significant

differences between groups in term of gender or major/subject. The results are
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consistent with Al-Gahtani et al.'s (2007) findings that “Performance expectancy had a
positive effect on intention, but found no interacting effect with performance
expectancy and either gender or age on intention to use the technology”. One of the
female participants of the current study believed that she derived benefits from the

MADE-ME app, then commented in the open-ended questions that:

“Now, I think after this current study ... many of the female participants
desire this approach of m-learning for their future studies and they will

change their minds to use m-learning besides traditional learning .

Moreover, from a number of studies, for example, Alfarani (2016); Leong et al. (2013);
Wang et al., 2009; Osakwe et al., 2017) it has been found that there are no statistical
significant differences between the above factors when moderated by gender. The
possible justification for this might be that male and female students in Saudi Arabia
have become more experienced and skilled in using advanced m-learning methods;
therefore, they become more equal in terms of their perception toward the new learning
approach, irrespective of gender. So, when the current hypothesis was moderated with
the external factors of gender and major/subject in the second hypothesis the results
were consistent with the earlier results which indicate there were no significant
differences between groups in terms of gender or major/subject among the three ways of

learning (video, audio, cartoon).

These results are in contrast to earlier findings from Ong and Lai (2006); Shashaani and
Khalili (2001); Koohang (1989); Venkatesh & Morris (2000), and (Leong et al., 2013),
who found male students™ expectations regarding the benefits and usefulness factors
were greater than female students, for example, Venkatesh & Morris, (2000) found that

“Males were greatly affected by attitude towards the adoption of a new technology”.

In term of the major/subject, the results are in agreement with Algahtani's (2011)
findings which showed no significant differences between sciences and arts students
which he proposed may be due to popularity of the new technologies and high rate of

usage among all majors/subject of studies.
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9.2.7 Discussion of Results Related to Experiment 1 (H7) & Experiment 2
(H6)

The seventh hypothesis in Experiment 1 and the sixth hypothesis in Experiment 2 stated
“Intrinsic engagement will positively influence students’ behavioural intention to use m-
learning”. The results from this hypothesis show that there is a statistically significant
relationship between the intention to use m-learning and the students*belief that having
access to the English materials on their mobile devices would enhance their motivation
to learn English language. The study confirms that the students™intrinsic engagement is
associated with their behavioural intention to use m-learning. Consistent with the
literature, this research found that participants who reported using mobile phones for
learning English language engaged with them and this reflected on their intention to use
the approach in their future learning (Maldonado et al., 2010). Maldonado et al. (2010,
p76) concluded their study by stating that “student e-learning motivation plays a
significant role in e-educational portal use and adoption in developing countries”. These
findings are in line with those of previous studies (Lee et al., 2005; Leong, 2013) who
found that motivation factor impacts on students™attitude and intention toward using the
technology. Furthermore, Kim et al. (2013) found a strong positive relationship between

the users“engagement and the intention to continue using their smartphones.

There is notable evidence based on analysis of the second experiment for the same
hypothesis describing the impact of engagement factor on the intention to use the
technology factor. More specifically, the researcher was aiming to determine which one
of these approaches has a statistically significant relationship. The previous experiment
showed a significant relationship between the intention to use m-learning and the
students” engagement to learn via mobile devices in general. The results from the
second experiment for the same hypothesis showed that there was only one of the three
ways of learning (video, audio, cartoon) that the students*engaged with and intended to
use in future learning. The results showed a statistically significant positive relationship
between the students*behavioural intention to use m-learning only if the learning was a
video avatar on their mobile device. It is clear from the results that, after adopting the
interactive elements and receiving immediate feedbacks provided by the app, that
learners appreciated the video learning approach and were not so keen to use the other

approaches. It may be that the reason behind this difference is because that mode of
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learning delivery requires body movement. One of the research objectives was to find
the most engaging and effective method of learning; therefore, by obtaining the results,
the researcher anticipated these findings prior to conducting the study, after which were
supported statistically. The results are in line with Baek & Touati (2017) who showed
the intention to use mobile games is significantly predicted by intrinsic motivation.
According to Boutsika (2014, p125) “The pedagogical strategies should encourage
student participation in interaction”. Osunkoya & Chern (2013) confirmed that realistic
movements by the avatar are now becoming the natural interaction for the HCI. This
mode of delivery, with its interaction elements, is creating a strong bridge between

humans and graphical interfaces.

When moderated with gender and major/subject, the results indicate no statistically
significant differences between the two groups in terms of gender or major. These
results were supported by the results of the second experiment which presented the
exact same results. These findings are consistent with Maldonado et al. (2010, p78),

who reported that:

“We did not find gender as a moderator in our model. These findings
suggest that, in Peru, male and female students can be equally motivated
toward use of e-learning portals and similar polices can be used to motivate

both genders toward e-learning .

These results further demonstrate the importance of m-learning motivation in higher
educational use among learners and confirm their intention to use that approach of

learning.

Key Findings:
Students who have more positive attitudes towards using mobile learning are more

intrinsically motivated to learn. Students who have positive intentions to use m-learning with

animated avatar (video) were more motivated.

9.2.8 Discussion of Results Related to the Experiment 1 (H8) hypothesis

This hypothesis stated “enjoyment will positively influence students’ behavioural

intention to use m-learning”. Perceived enjoyment is quite related to perceived intrinsic

199



motivations. Therefore, some researchers included the enjoyment factor in the research
model as an important structure, for example Baek & Touati (2017). The results from
this hypothesis show that there was a statistically significant relationship between the
intention to use m-learning and the students™ enjoyment, in which they believed
accessing into the materials on mobile devices was a fun interaction between content
and learner. Liu (2008) and Baek & Touati (2017), adopted a framework for mobile
learning for future research and integrated the perceived enjoyment as a critical
structure. This finding broadly supports the work of other studies in this area linking the
enjoyment variables with the students™ intention to use the e-learning. Alenezi et al.
(2010) and Leong et al.(2013) found that “perceived enjoyment has a significant
relationship on the students' intention of online learning and directly influences their
intention”. In consequence, this research assumed the enjoyment factor is a very
important factor in creating positive intentions to use e-learning in the higher education
environment. Furthermore, a study conducted to investigate the students™ intention of
use for web-based learning systems concluded that the results demonstrate that the
enjoyment of students toward using that system has a significant impact on students”
intention to use the system (Saadé et al. 2008). The results are also consistent with
previous findings which revealed a direct link between enjoyment and the intention
towards using the technology (Lee, 2009; Wu & Liu, 2007). To sum up, there is a
positive relationship between learners™ enjoyment of the learning approach with the
adoption of/the intention to use that way of learning. In fact, results showed that learners
who were keener to use m-learning in future learning experienced higher levels of
enjoyment in their learning than those students who were less enthusiastic to use m-
learning. Concerning the possible link between enjoyment and intention to use that
technology, the current findings suggest a direct relationship between these two

variables.

When the two moderators of gender and major/subject are used with the current
hypothesis, the results revealed that there were no significant differences between the
groups. This finding is consistent with that of Leong et al. (2013) who conducted a
study on behavioural intention to use mobile entertainment, who found there were no

significant moderating effects of gender when they asked “Does gender really matter?”.
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Key Findings:

The level of enjoyment can predict the behavioural intention to use m-learning.

9.2.9 Discussion of Results Related to Experiment 1 (H9) & Experiment 2
(H9)

The ninth hypothesis in both Experiment 1 and Experiment 2 stated “intrinsic
engagement will positively influence students’ effectiveness”. The result for this
hypothesis show that there was a significant relationship between performance
outcomes and the students”engagement to learn through m-learning when the interface
was a static male, cartoon, and video avatar. This result may be explained by the fact
that the pictorial representation of the human character on the mobile interfaces draw
learners“attention, which help them to memorise what they have learnt and which leads
to more effective learning. The results support Rebolledo-Mendez et al. (2008), who
conducted a study of using avatars in Computer-Aided Instruction and found that
intrinsic motivation/engagement helped students to achieve greater degrees of learning.
Another study on avatars and how they may be used effectively in e-learning also
confirmed these findings, stating “...avatars seem to have a beneficial effect on learner
motivation and concentration during learning” (Wang et al. 2005). Students were
motivated and had increased learning potential when the avatar was used in the
classroom (Mazlan, 2012). Other studies agreed that, if the learner was fully motivated
and engaged with the learning environment, the outcome was likely to be better

performance and achievement in learning (Baek et al. 2015; Logan et al. 2011).

In contrast to earlier findings, however, no evidence of the relationships between the
engagement factor and the real performance effectiveness was detected in the second
experiment. The result of analysing this hypothesis showed no statistically significant
relationship between these two factors. These results concur with Baek & Touati,
(2017), who found no direct link between motivation and game achievement. However,
this finding is in contrast with previous studies (Unrau & Schlackman, 2006; Jurisevic
et al. 2008; Baek et al. 2015), which found a direct link between motivation and game
achievement. The findings of the current research suggest that a learner's motivation
level did not determine how well they achieved in the learning. One possible

explanation is that there may be other considerations, such as the lack of
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competitiveness that impacted learners™ motivation to perform in the exam. The
researcher suggests future investigations on the competitiveness elements in education
and whether it influences learners“motivations and pedagogical performance.

When the current hypothesis was moderated by gender the results show that female
students significantly engaged with and then performed higher than male students when
the learning was as a text, cartoon, audio, and video avatar on the mobile interfaces.
Ghaith (2013) also showed a significant impact for female students when they used the
blended learning methods, which led them to better academic achievement compared to
traditional face-to-face learning alone. To confirm those findings, the results from the
second hypothesis revealed the same evidence of showing the differences between
groups in term of gender. The mean of the female students was higher than the mean of
male students in the three modes of deliveries (audio; video; cartoon) in terms of

performance in exam results.

On the other hand, when this hypothesis was moderated with students*major/subject of
study, the findings showed that Science students engaged and outperformed their Arts
student counterparts in m-learning with a cartoon interface (avatar).These results are
consistent with those found by Hong et al., (2003). The possible suggestion of these
findings may due to the familiarities and experiences of science students with the use of
technologies such as in labs more than arts students. However, the findings of the
second study highlighted no significant differences between groups in term of

major/subject.

9.2.10 Discussion results related to Experiment 1 (H10) & Experiment 2
(H8)

The tenth hypothesis in Experiment 1 and the eighth hypothesis in Experiment 2 stated
“preference for multimedia instruction will positively influence students’ effectiveness”.
The result of this hypothesis showed that there is a statistically significant relationship
between the students“preference for using m-learning video interface only and the result
of the face-to-face test. These factors may explain the relatively strong correlation
between the face-to-face learning and the mobile learning as a video lesson. Wu (2015,

p119) reported that:
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“the video of a lecturer may give learners a sense of interacting with an
actual person while watching a video lecture. In other words, the video of a

lecturer may foster a sense of social presence”.

Some researchers Church (2004); Valenzeno (2003) suggest that the lecturer video
might improve learners learning in other ways. Another study by Baylor & Ryu (2003)
can confirm the findings of this hypothesis which investigated the effectiveness of using
avatars in online learning for building communities and presence in educational
environments. Therefore, the results suggested that the avatar provided “a sense of
presence that is the catalyst for community and learning”. The animated avatar (video)
provides learners with the feeling of an instructor-like figure and that students perceived
a strong positive effect (Baylor & Ryu, 2003). Other studies have suggested a strong
correlation between the learning performance outcomes and the method of learning
preference (Allert, 2004; Thomas et al., 2002). Multimedia instruction is an important
predictor enhancing e-learning effectiveness (Liaw, 2008) and therefore, the quality of

multimedia enhances students*positive attitudes toward e-learning.

However, this outcome is contrary to the second study findings which demonstrates no
evidence for learning style preference to predict learner achievement. The results of
analysing this hypothesis showed no statistically significant evidence to support the
hypothesis. Regardless of the learners™ mode of delivery preference, the mean scores
were very similar in the three ways of learning (video, audio, cartoon). This outcomes
are consistent with Al-azaweiet al. (2016) who found and suggested that preference for
learning styles had no correlation with students™ academic performance. These results
suggest that even though learners prefer a particular mode of delivery, they do not
necessarily improve their knowledge and remember the information at the exam. These
findings are in line with prior literature see, for example, (Gomes & Mendes, 2010;
Prajapati et al. 2011). The level of pedagogical performance or achievement is not
significantly predicted by learners“mode of delivery preferences (learning styles) (Baek
& Touati, 2017). To sum up, whilst students have a preferred avatar type through which
to receive static content, this preference did not always correspond with their most
effective learning outcomes until interactive interface elements were added to the

interface mode of delivery.
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When the current hypothesis was moderated with gender, the result shows that female
students preferred and outperformed male students in face-to-face learning methods
compared to the m-learning. Artino (2010) reported that, although many students were
satisfied with the convenience of online learning, many of them would rather continue
their courses in traditional face-to-face in classrooms. However, the findings of the
second experiment showed that there were also significant differences between groups
in terms of gender. Female students scored higher than male students in the three modes

of delivery (audio; video; cartoon) in term of performances and exam results.

When moderated with major/subject the results show that Science students preferred
and outperformed Arts students in m-learning with cartoon avatars compared to the
other ways of learning. The second experiment results support these findings and
revealed identical results. Interestingly, the second hypothesis in the second experiment
was to investigate whether or not the preference for multimedia has an influence on
performance expectancy which was moderated by the major/subject, with the result
revealing that the cartoon mode of delivery was only the one found that has a significant
relationship according to the major/subject. Science students showed significantly
higher scores than the Arts students with p = 0.02. Here, in the current hypothesis which
aimed to investigate whether or not the preference for multimedia has an influence on
the actual pedagogical performance according to the major, the results indicated that the
Science students scored higher than Arts students in their final test of the cartoon avatar
lesson with p = 0.02. In contrast, the study by Al-Fahad (2009) indicated that there were
no significant differences between learners in terms of their major of study for Arts and

Medicine students when they were offered mobile learning to improve their retention.

Key Findings:

Students” preferences for a learning mode of delivery is not linked to pedagogical
performance (effectiveness).In terms of the moderators, the preference for cartoon avatar
mode of delivery had statistically significant differences between majors according to the
influence on performance expectancy. Science students showed significantly higher scores
than the Arts students with p = 0.02. Interestingly, when testing the same hypothesis on the

actual performance, the results are identical with p = 0.02.
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9.2.11 Discussion of Results Related to Experiment 1 (H11) & Experiment 2
(H11)

The eleventh hypothesis in both Experiment 1 and Experiment 2 stated “the
effectiveness of m-learning will positively influence students’ behavioural intention to
use m-learning”. The result of this hypothesis shows that there is a statistically
significant relationship between the intentions to use m-learning with a cartoon avatar.
The possible explanation for this might be that learners constructed their knowledge in
this mode of learning from the previous modes which, in turn, helped them to enrich
their information and after which they performed better in the exam. This study
confirms that the effectiveness of m-learning is associated with the intention to use that
approach of learning. These results reflect those of Liaw (2008, p873) who also found
that “there was a significantly high correlation (r = 0.70) between learners*behavioural
intention to participate in e-learning and e-learning effectiveness”. The use of mobile
technologies in combination with multimedia and wireless infrastructures in educational
environments increases the effectiveness of these technologies as learning tools which

in turn improves mobile learning adoptions in future (Alfarani, 2016).

However, the same hypothesis used again in the second experiment and the result
indicates that there is a statistically significant influence between the video test score
and the intention to use that way via mobile devices in future, a result anticipated by the
researcher and then ultimately found. The researcher's assumptions were based on the
co-creation workshop findings and the participants™ perceptions. The video mode of
delivery was found to be the most engaging approach but was not the most effective;
therefore, in the second study, integration of these interactive elements included self-
assessments and immediate feedback, with the conclusions showing that their approach
can be the most engaging and effective way of learning via mobile devices. This results
support the findings of Zhang et al.(2006, p15) who found that “students in the e-
learning environment who are provided with interactive video achieved significantly
better learning performance and a higher level of learner satisfaction than those in other
settings”. Interestingly, there were no significant relationships between the students®
results and intention to use m-learning with cartoon avatars and the test result of that

way of learning.
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When moderated with gender, the results showed that male students intended to use m-
learning with cartoon avatars more than female students in the first experiment.
However, the second experiment results indicated that no were significant differences
between groups in term of gender among the three ways of learning. When moderated
with major/subject, the result show that no significant difference between groups which

is the same results of the second experiment.

Key Findings:
Students intend to use m-learning with a video avatar because they found it to be the best

performed way of learning.

9.2.12 Discussion of Results Related to the (H4) Experiment 2:

Hypothesis four in Experiment 2 stated that “the interaction activities in m-learning will
positively influence students’ intrinsic engagement”. The findings showed that there
were statistically significant relationships between the engagement of students with the
interactivity elements, which was assessed by the self-assessment and feedback
elements while learning was via the three ways of delivery: audio, video and cartoon. It
has been proven that feedback in education is a powerful tool which enhances learning
(Economides, 2006). In accordance with the present results, a previous study by Perrin
et al. (2006) demonstrated that immediate feedback supports learners immediately after
an activity. In order to deliver and control feedback to a very large number of students
allowing them to learn at the same time despite their differences, the learning should be
given through technology. According to Alabdulaziz & Higgins (2017, p586)
“Individualized learning through a computer can allow a student to observe the speed at
which they achieve their targets, providing feedback on current performance, and
maybe motivating students to continue with their tasks”. For instance, it might bring
reassurance to the learner after the exam starts, may reduce the learners®susceptibility to
panic when he/she answers incorrectly and may also encourage and congratulate the
learner on his/her effort. While feedback was not provided in the previous experiment,
participating students suggested it would be a beneficial feature in the mobile app as
learners wanted to see how well they are doing at the same time. Eppard et al. (2016)
reported that, according to the data collected for their research which was about making

suggestions for choosing Apps for a foundational level English program in the United
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Arab Emirates, participants expressed their requirements to have some features in apps,
such as instant feedback. Based on this finding, the researcher used that function in the
current study, with the MADE-ME App incorporating a process of error correction and
presenting instant feedback to guide the learner to do more learning reviews on the
information belonging to a question that has been answered incorrectly, which in turn
increased learners™ knowledge, completing a loop of learning that could drive the
achievement of learning objectives. As reported in Bahrin's (2011) thesis, one of the
engaging elements in game-based learning is outcomes and feedback. Algahtani (2011)
claimed that the use of multimedia and interactive modes of learning contributed in the
evaluation of the effectiveness of e-learning in Saudi universities, and by providing
instant feedback that significantly reflected immediate benefits, including high
motivation and more enjoyment of learning. The results of this hypothesis is consistent
with human computer interaction research which proved the use of technology has the

ability to improve student interaction (Lee at al, 2012).

When the current hypothesis was moderated with gender and major/subject, the results
indicated that there were no significant differences between groups in term of gender or
major among the three ways of learning. The aspect of feedback interactions observed
by the researcher was an interesting function that been used in the web app and was

appreciated by the majority of the students regardless their genders or majors.

Key Findings:
Students perceptions of the importance of learning interactivities had a strong influence on

engagement.

9.2.13 Discussion of Results Related to the (H5) Experiment 2:

Hypothesis five in Experiment 2 stated that “the interaction activities in m-learning will
positively influence students’ performance expectancy”. Interestingly, the results of this
hypothesis showed that there were positive significant correlations between the
feedback activities and the students™performance expectancy, regardless of the mode of
delivery. According to Economides(2006) and Robert (2012), feedback activities may
increase the learners belief on a test'S usefulness and that may relax their concerns of

test fairness. Derouin et al., (2005) suggested that when feedback is given frequently
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and immediately following a response from the learner in e-learning, it is helpful to

learners and makes them knowledgeable.

When the current hypothesis was moderated with gender and major/subject, the results
indicated there were no significant differences between groups in term/subject of gender

nor major among the three ways of learning of video, audio and cartoon.

9.2.14 Discussion of Results Related to the (H10) Experiment 2:

Hypothesis ten in Experiment 2 stated that “the interaction activities in m-learning will
positively influence students’ effectiveness”’. The results of this hypothesis showed that
there were statistically significant relationships and influences of the interactive
activities (quick exercise, feedback and self-assessment) on the students™ pedagogical
performance and effectiveness if the learning was via m-learning with audio and video
avatar. This significant effectiveness result stemming from the audio mode of delivery
was found in the first experiment. In contrast, the video mode of delivery was not so
successful. As a result of this the MADE-ME model was extended in order to
incorporate the interaction features and the findings showed that the video mode also
significantly improved student performance. This implied that students who had more
interactions with the content were able to perform better in m-learning settings. In the
current research, the web-app is found to be a flexible learning tool which allows
interactions with human characters, including movement and voice and that something
agreed with by Farsi (2016). According to Tang & Byrne (2007), the level of interaction
increased learners™ participation in the learning activities, which in turn influenced
positively the learning outcomes. The approach to learning used in this study is an
assistive learning approach and the results are in line with previous studies, such as
those reported in Ghaith (2013, p169), which suggested that blended learning shows
better efficiency and effectiveness of training in the U.S.; the results of the study
illustrated that 77% of U.S institutions currently use blended learning. Sonak et al.
(2002) conducted a study on how feedback affects learner performance through the
internet, and the results here showed a positive significant relationship between
feedback via the internet and students™ academic achievement. Further to that, Bates
(2015) concluded a case study by saying that feedback supports learners to learn and

apply the self-learning strategies which helps them to succeed in online learning.
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When moderated by gender, the results show that female students score higher than
male students in the audio, video and cartoon post-test score. A possible reason for this
may be related to female students feeling as if they were in a real class which can
present the info, assessing and testing their knowledge about the subject matter, and
then providing them with their progress via the auto feedbacks. However, no significant

differences were found when moderated with major/subject.

9.3 Discussion of the Open-Ended Questions

Open-ended questions were used at the end of the questionnaires which can be
characterised as qualitative data. The relationship between qualitative and quantitative
methods is complementary rather than exclusive enriching the data by exploring issues
further and supplementing the quantitative work as part of the validation process. The

discussion of these are as follows:
9.3.1 Discussion of Experiment 1 Open-Ended Comments

Advantages/benefits of Mobile Devices for Student Learning

Looking at Table 8 - 87, many students (n=47) pointed out that the ,,pause and
repeatable”features of the lessons on the mobile device were the most useful advantages
of that approach of learning. Students found the ability to ,,stop“and ,,pause*lessons and
to fast-forward or rewind materials in order to repeat and/or focus on any part of the
content, was the feature which distinguished m-learning over traditional face-to-face
learning. This is consistent with earlier studies (Kukulska-hulme et al., 2015; Evans,
2008; Farsi, 2016). According to the statistical analysis of this study, significantly more
students believed that revising and learning from m-learning materials made them more
receptive and effective than learning via traditional face-to-face. M-learning has an
additional advantage, which is the ability to access information quickly. A factor
identified by a number of students (n=20) who perceived the use of m-learning provided
the ease and speed with which information could be found. They felt that mobile
devices allowed them to reach course materials quickly, a finding confirming the
investigations of Algahtani (2011) and Gikas & Grant (2013). This advantage was also
mentioned by one of the instructors, who she was asked: “What benefits do you expect
that this kind of education through mobile device will bring to the students?”. She
stated:
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“... It gives them the access to review whatever they need in seconds”

Table 8 - 87, also shows that students (n=33) believed that the convenience of learning
from mobile devices was a useful aspect of m-learning. Other, m-learning allows
students to access learning materials at a time that is convenient and from a location at
which were not required to meet there by reducing the need to physically move from
place to place for lectures This theme of m-learning advantages has been discussed
elsewhere (Al-emran et al., 2016; Liaw, 2008). Because of the connectivity to the
internet and the small weight of mobile devices, students felt that it would allow them to
be used at their convenience, regardless of place and/or time. An instructor of these

participants described this feature as:

“M-learning seems to be convenient to our world today, as you know, most
of the students spend a lot of time in their phones”
Further:

“. .. It's a great brilliant idea. Simply, because most of them spend their
whole time on their cell phones”

And again:

“They are interested. There are some reasons like they have their phones

almost all day”

In addition, Table 8 - 87 presents other advantages of adopting m-learning in Saudi
higher education, such as it being easy to understand the content, and the increased
engagement and motivation, which they believe would help them to concentrate on the
learning materials (n=18; 6; 5, respectively). The provision of increased concentration
and enhanced learning through m-learning are all perceptions associated with the
positive intentions, attitudes and usefulness components of the TAM, leading the
researcher to assume that they have changed their way of learning from the routine face-
to-face learning to incorporating technology in their learning which enhance their
motivation of learning. The results from this research supports findings of Chen & Wu
(2015) who concluded that the usage of multimedia technology in education positively
affects learning processes and encourages learners to concentrate. Some learners

commented as following:
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“. . . Especially to break the daily routine and to attract the attention of

more students”

In addition,

“I think the use of technology in education helps us to understand with
faster, stronger and more helping keeping information in the mind of the
student . . . and create an atmosphere of fun that helps to reduce the

boredom during the lecture at the classroom”

Challenges of Mobile Devices for Student Learning

Although the participants considered m-learning was helpful, a number of challenges
and barriers from learning via mobile devices were also identified. Table 8 - 87, shows
some of these challenges. Some students (n=15) identified that the low speed of internet
connection is one of the issues which prevented the acceptance of using m-learning in
Saudi Arabia. This study realised that low internet connectivity, whether at home or in
the university, was related to the land'S geographic factors of having many large
mountains, which disturbs the implementation of m-learning, as highlighted by the prior
studies (Mirza & Al-Abdulkareem, 2011; Tarus et al., 2015). M-learning has an
additional barrier, as identified by a number of students (n=12) who stated that students*
objections m-learning were based on miscommunications a lack of interaction with
other peers and instructors to ask about concepts not understood. When students studied
via the distance learning format, it minimised the level of discussion, as well as the level
of contact, among students. Liaw (2008) also found that this is a concern when
implementing m-learning. The researcher therefore determine this point as an objective
to improve the autonomy of the learning and to convert the learners experience from

being passive to interactive. One of the interviewee'$ instructors supported the authors™

assumption and expressed that:

“M-learning may stimulate students' self-learning mode and change the way
of learning and receiving English language by practicing the language or
answer some electronic tests .. All that because the English learning
required learning with practice and understanding until the student reaches

the top of the level of knowledge and information ”
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Furthermore, looking at Table 8 - 87, a small number of students (n=8) claimed that
learning via using mobile device may be disturbed by the small size of the screen.
Whilst this was certainly a problem when using old fashion types of devices such as
Nokia and Panda; it is seen based on the statistical analysis of this study that, all of the
sample of this population owned smartphones such as iPhones and Galaxy, which have
greater success of screen size and user acceptance. In addition, there were a very small
number (n=4) who claimed the limited batteries of the mobile device may be an issue in
implementing m-learning, however, this could be solved with the new device versions
and by portable chargers. Moreover, “escape” from learning to other entertainments or
social media was pointed out by (n=13) students something that can be tackled by
distance learning tracking which encourages learners to complete the lesson and remain
focused. Table 8 - 87, also shows a lack of awareness, attention and motivation in m-
learning as one of the barriers that might make so students avoid the use of m-learning;
this could be solved by having professional and well-designed interfaces of learning.
Providing instructors with training courses and technical support on how to use
technology in education environment would tackle this issue and reduce the number of
staff who are against the adoption of technology in learning (Alabdulaziz & Higgins,
2016).Other barriers that have been highlighted by participants, include the difficulty of
tracking and monitoring students™ feedback; students postponing completion of the
lesson; and reluctance to receive the lesson because it disturbed other functions of their
mobile device. A further barrier from the student'S point of view is high internet
subscription fees although only (n=3) highlighted this case. From this small number of
students, researchers do not assume that this is a big issue, especially as all Saudi higher
education students are joining universities in their country free of fees and they are also
receiving a monthly allowance from the government to cover all studying requirements

(Alfarani, 2016).

9.4 Chapter Summary

This chapter has discussed and interpreted the results from the previous chapter
quantitatively and qualitatively, seeking to answer the research questions regarding the
way in which m-learning can be used effectively for learning the English language. The
first part of the chapter discussed the evaluation of the results that based on statistical

tests to find out the relationships and correlations between factors and evidence from the
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literature was also given to support these findings. The summary of the main findings
confirm the preference for mode of delivery and students® perceptions has the largest
impact on engagement. In addition, it also showed that the level of enjoyment
experienced in a mobile learning is influenced by the learner's level of intrinsic
engagement. Also, the study identified that students™ preferences for the learning mode
of delivery and their engagement for any learning styles were not linked to pedagogical
performance (effectiveness), consistent with previous studies which reported similar
findings (Al-azawei et al. 2016; Prajapati et al. 2011). The chapter provided a discussion
of the quantitative findings and supported them with the qualitative perceptions of the
participants in the second part of the chapter. The potential advantages and challenges of
implementing m-learning among Saudi learners from their perceptions have been
discussed. This study can confirm that the use of learning interactivities while designing
the m-learning lessons were the strongest factor which influence m-learning
effectiveness.

The summary of the main contributions of the work are presented in the next chapter.
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10 Chapter: Conclusion and Future Works

10.1 Introduction

This chapter summaries the research undertaken, highlights its novelty and the
implications for the field. The aim of the research was to investigate how different ways
of delivering learning content to students can influence learning outcomes and optimize
the learning process especially when they are away from the traditional classroom.
More specifically, this study focused on investigating how m-learning can be used to
assist the teaching of compulsory English modules within Higher Education courses in
Saudi Arabia.

The chapter begins by revisiting each of the objectives of the research and the
corresponding research questions, highlighting how each was addressed during the
research. The chapter then summaries the major contributions to the field stemming
from the research and proposes a set of recommendations linked to the implementation
of m-learning in Saudi Arabia. Finally the study identified the limitations of the current

study and identified future work directions.

10.2 Revisiting the Research Questions

To evaluate if this thesis was successful in achieving its objectives, this section gives a
review and insight into the main questions it set out to address. The overall aim of this
research was to investigate the increasing interest in m-learning from an educational
point of view in Saudi Arabia and to ascertain how m-learning can be used as a tool to
complement and/or substitute traditional learning environments, with specific attention
being paid to the ways in which engagement and performance in learning can be
influenced by the type of avatar representation of the teacher on the mobile device.
Associated with this aim a number of objectives was identified and a number of

research questions defined.

10.2.1 The Research Objective and Question 1:

= To identify the main benefits, opportunities and challenges of m-learning when
adopted in Saudi Arabia from a students“perspective, and to investigate students
readiness and willingness to use an m-learning approach in their studies within
the context of a specific module within their degree courses.
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The research question which associated with this objective was as follows:

What are the benefits, opportunities and challenges that m-learning can bring to

the student population within specific higher education institutions in Saudi?

This question was answered by reviewing the literature as a means of collecting
information to seed the development and support of the research model. Within this
question, the potential benefits and barriers of m-learning from the literature, were
identified. From open-ended questions in the questionnaire and from the discussions
occurring during the co-creating workshop which expanded participants comments and

explored their views and perceptions further.

10.2.2 The Research Objective and Question 2:

= To investigate the most preferred/engaging avatar representation of a teacher
(audio, video, image, cartoon, text) for delivery of learning content via mobile

technology.

The research question which associated with this objective was as follows:

e What is the preferred/most engaging way of representing the teacher through an

avatar (audio, video, image, cartoon, text) on a mobile device?

This question was answered by conducting the first case study which explored the
different types of that could be used to represent the teacher when learning content is
delivered via mobile phone, with feedback being collected from the pre and post

questionnaires for Experiment - 1.

10.2.3 The Research Objective and Question 3:

* To develop an educational model that links delivery of learning content via mobile
technologies with pedagogical performance by:
a) Setting the variables and factors that align with the research context.
b) Testing a set of hypotheses to determine whether engagement with
specific avatar types has a significant impact on pedagogical

performance.
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The research question which associated with this objective was as follows:

e s there a significant relationship between students* preference for engagement with
particular avatar types and their pedagogic performance; and can such potential

relationships be represented on the research model?

This question was answered by reviewing current technology acceptance models and
extending them to take into account key factors associated with this study in order to
create the conceptual MADE-ME model (Multi Avatar Delivery Environment for
Mobile Education) described in Chapter 6, and the definition of a corresponding set of

hypotheses by which engagement and pedagogical performance can be assessed.

10.2.4 The Research Objective and Question 4:

» To design and create the framework for an online web-app that can deliver m-
learning content to a mobile device via different avatar representations of the
teacher (audio; video; image, cartoon; text) and which can be used to test the
pedagogical effectiveness of each approach by:

a) Constructing different m-learning avatar interfaces.

b) Delivering the content via mobile web-app.

c) Testing students™ pedagogic performance of avatar interface type
through the mobile we-app.

d) Providing students with the opportunity to co-create and re-design
their best m-learning interface framework based on their opinions,

preferences and performance.

The research question which associated with this objective was as follows:

e How can different avatar representations of the teacher be used to develop and
deliver learning content via a mobile web-app in order to engage students and

improve their pedagogic effectiveness?

This question was answered by designing and developing The MADE-ME web app
framework as detailed in Chapter 7. Five types of multimedia (audio, video, cartoon,

image, text) were initially implemented to deliver English learning material to learners
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through that mobile app, followed by adjustment of the avatar interface on the basis of a

co-creation workshop.

10.2.5 The Research Objective and Question 5:

= To evaluate the proposed m-learning model and web-app through:

a) Testing the effectiveness of engagement and pedagogical performance
through a first stage of experimental design via questionnaires and exam
scores.

b) Assessing the second round of experiments based on participants™

perceptions through a second stage of experimental design via

questionnaires and exam scores.

The research question which associated with this objective was as following:

e What conclusions can be drawn by investigating the links identified through the
evaluation of engagement and pedagogical performance in m-learning when the
teacher is represented by different avatar types using a cohort of students studying on

a degree course at a university in Saudi Arabia?

To address this question, two experiments/case studies were conducted. The m-learning
web app framework and the research model were further redeveloped based on
participants”feedbacks and perceptions stemming from the co-creation workshop. Once
the design stage was finalized, implementation and evaluation of the final model was
undertaken in the second experiment, which enabled the researcher to analyse
participants® thoughts via quantitative analysis as well as qualitative open-ended

comments.

10.3 Contributions of the Thesis

Stemming from this work there been three key contributions to the field and a number
of recommendations which made to the Ministry of Higher Education in Saudi Arabia
regarding m-learning. This study contributes to the field of m-learning delivery both
theoretically and practically by investigating the effectiveness of learning via the use of
mobile avatar interfaces in higher education. This thesis presents its key contribution as
following.
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10.3.1 MADE-ME Model

This study fills a gap in the literature by providing a new conceptual research model.
This model extends the current technology acceptance model (TAM) by including a
number of important factors related to the Saudi Arabian m-learning context. The model
factors were obtained from a combination of educational models in prior developed
studies of online learning and it extends them by adding new variables. The proposed
model of this research, MADE-ME (Multi Avatar Delivery Environment for Mobile
Education), is an important output from this work. The MADE-ME has been used to
identify how students can use different ways of learning through mobile devices to
receive English language content. The model provides hypotheses and criteria to ensure
successful implementation of the technology and to evaluate the engagement and
experience of the students using the technology. The Saudi country has a unique culture,
in particular, it follows gender segregation in schools and universities classes which in
turn is reflected in the education environment. Therefore, there is a need to add the
gender variable as a moderator on all investigated factors to find out the differences
between genders and what impact these differences have on intentions to use m-
learning. Further, this model defined how students can interact with different avatar
representations of the teacher to deliver learning content by identifying how the
interactive elements affected the effectiveness of m-learning and how interactivity can
be improved in m-learning applications. As a consequences, this new model of
evaluation could be utilised in further research to evaluate the engagements and

effectiveness of m-learning at higher education institutions.

The MADE-ME model of (Multi Avatar Delivery Environment for Mobile Education)
which is illustrated in Figure 10 - 1, gives the ability for educators and instructional
designers to consider how they might design new learning activities for their mobile

learners.
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Figure 10 - 1 The model of Multi Avatar Delivery Environment for Mobile Education (MADE-ME)

10.3.2 MADE-ME Web-App

Another output from this study is the design and development of a web-app platform for
delivering learning content on mobile phones. the MADE-ME (Multi Avatars Delivery
Environment for Mobile Education) web-app has been developed to deliver learning
content with the optimisation of learning outcomes in mind. The MADE-ME web-app
enables the delivery of lessons using a range of avatars to represent the teacher (audio,
video, cartoon, image, text) and to deliver interactive learning content to students see
Figure 10 - 2. The most significant element of the app and its platform is that it is
designed to provide learners with the opportunity to learn through exercises and receive
immediate feedback. The app is also designed to test their retention of the content they
have been delivered. Further, the instructor can provide different types of tests such as
multiple choice, true or false, drag and drops and/or open-ended questions. The mobile
app can be accessed anytime and anywhere via an internet connection and it can be used
to deliver course material in any language from any point in the world. For the purpose
of this study the MADE-ME app was used to deliver English language teaching

material, but it could be used to deliver content for any educational course.
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Figure 10 - 2 The web-app framework of Multi Avatar Delivery Environment for Mobile
Education (MADE-ME)

10.3.3 Case Study

The third key contribution from this thesis is a comprehensive case study investigating
the perceptions of a group of students studying an English language module in Al-Baha
university in order to determine how they engaged with the mobile content and how
effective their learning was when using the MADE-ME app.

In light of the results that were found which were identified while implementing the
research and based on a review of the literature, the researcher groups some
recommendations in order to achieve the objective of m-learning implementation in

Saudi Arabian universities.

10.4 Implication of the Research to Saudi Arabian Education

The study provides positive information for the Saudi Arabian Higher Educational
Ministry, and this information may also help them change their conditions and
regulations toward using new learning approaches such as a blended learning method
combining m-learning with traditional face-to-face teaching. The findings of the study
show this approach has been appreciated by students, and the thesis presents the
importance of m-learning engagement and effectiveness that could encourage
pedagogical policy makers to adopt this approach of blended learning in Saudi
universities. In addition, the results of this research provide researchers, educators, m-
learning application developers and practitioners with important guidelines for

designing successful mobile learning application and how to motivate learners about the
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advantages of m-learning higher education study. The findings of this research will not
only assist m-learning application developers and practitioners to design better user-
experienced interfaces and promote this new approach to potential users, but also
provide insights into research on mobile learning acceptance. In light of the thesis
findings, the research recommends Saudi universities to consider adopting m-learning
through applications such as the MADE-ME web-app to improve the learning process
as well as increasing engagement and effectiveness of learning this type of app. This
type of application or similar could facilitate and serve the cultural norms in the country
such as gender issues. Whilst the MADE-ME app supports easy delivery of online
content to mobile devices, for this to be universally acceptable, however, it will still be
necessary for Saudi universities to provide training courses for educators on how to use

such m-learning web-apps and incorporate multimedia and interactivity elements.

10.5 The Study’s Limitations

Despite the many strength of this research, there are a number of ways in which it could
be improved linked to scope, culture and the available technical infrastructure. These

can be summarised as follows:

The research has been limited to two faculties™ of students (Arts and Science) at one
of the Saudi public universities (Al-Baha University). Furthermore, because Al-Baha
University is a new university, it may not be typical if compared to older universities
in Saudi Arabia and findings cannot be generalised to other (old or new universities)
populations.

Even though three case studies with three groups of participant have been conducted,
this is still a relatively small number of participants and further trials are needed to
confirm accuracy of findings and generalisations to other populations.

The researcher tried to conduct the second experiment with the same sample of
students who undertook the first experiment but they had moved into the second year
where English language is not a core module. Although there were 19 respondents,
this was too small a number for valid comparisons to be made for this set.

Due to cultural norms, the female avatar had to be used as a static image and it was
not possible to present a female instructor with an uncovered face on an online

teaching platform in Saudi Arabia.
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e The rules of the Saudi Higher Education Ministry do not allow female students to
bring their mobile phones to the university campus, therefore, the female participants
may have found that the m-learning approach to be less convenient to them than the
male counterparts.

e Due to unreliable internet connections in the male university campus, the students*
perceptions may have been negatively affected against the behavioural intention to
use m-learning or against the convenience factor.

e The research model focused on only eight of the subscales to investigate:
engagement, enjoyment, performance expectancy, convenience, effectiveness,
interactive and the behavioural intention to use m-learning. Literature reviews have
been undertaken comprehensively on these factors, however, the findings of the

study contribute to knowledge about these subscales alone.

e This experiment did not track or capture students*login activity to the application.

10.6 Future Research

The limitations of this study as well as the promising findings to date create

opportunities for future research which are outlined as following:

Further studies can be undertaken with more to confirm the current findings and also to
increase the generalisation of the research model and the web-app. In addition, further

factors can be explored and integrated into the MADE-ME model.

The experiments could be extended to include students from different faculties or
subjects of study; students from different cities across Saudi Arabia; students from
different urban versus nomadic cultural backgrounds; students at public versus private

universities; and those at Middle Eastern universities in general.

The experiments involving students can examined from their instructors™ point so that
they can become informed about potential benefit and limitations of implementing m-
learning in the educational process. As mentioned earlier, out of the scope of the
research, the researcher conducted a short interview with the participants English
instructors and their supervisor who supported this as a point to be considered in future

research by commenting that:
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“As an English Supervisor, | found that the experiment is really more
effective for both students and teachers. In somehow, this experiment
gave us a general overview of how to teach students the English course
as a second language through a new way of teaching via convenience
technology which | obviously realised its impact on their effectiveness

and improvement”.

4- 1t would be useful to analyse data collected from the 2" 3™ and fourth year students at
the same university and compare the findings with the main participants of this study
(foundational year). Students at these higher levels are studying most of their courses in
English and they may realise the benefit of this approach or have different concerns

about it as an approach.

5- The research addressed some cultural challenges with female students and their
teachers. That is due to the cultural restrictions of gender segregation within Saudi
Arabia. Female students should have m-learning with female teachers only inside the
campus of the university. However, this will require a female researcher to conduct this
experiment for female students which may encourage and motivate them to learn from

someone of the same gender.

6- Further research can be conducted to design and develop educational lessons
specifically for mobile devices instead of programmes which are prepared to be

delivered via PCs and then optimised to work on mobile devices.

7- Hosting the mobile web app on the university's online learning portal such as Moodle
would provide the opportunity to capture and track students*login activities, providing
rich log files that track student activities within the system and indicate the extent of

their engagement with m-learning.
8- Conducting similar research with other taught modules being provided in Al-Baha

University to explore whether or not there are subject specific differences between the

research models factors.
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10.7 Chapter Summary

This final chapter has revisited the research objectives and questions and how they have
been addressed in this thesis. The three main contributions of the work to the field
(model, web-app, and case study) have been summarised and recommendation from,

limitations of, and opportunities for further work have been highlighted.
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The Research Ethics approval



Research Ethics Committee Universi.ty of
<> Reading

Project Submission Form

Note All sections of this form should be completed.
Please continue on separate sheets if necessary.

Principal Investigator: Prof. Rachel McCrindle

School: School of system Engineering

Email: r.j.mccrindle@reading.ac.uk

Title of Project: Application of M-learning Using Avatars to Assist the Teaching of
English as Part of Higher Education Courses in Saudi Arabia

Proposed starting date: 24/ 08/ 2015

Brief description of Project:

This study is conducted to investigate the potential effectiveness of using m-
learning to assist the teaching process and the benefits that it can bring to the
Higher Education process in Saudi Arabia.

The study will be conducted amongst the students of Saudi Arabian university in
order to identify student preferences for, and engagement with, different avatar
types as a way of receiving and interacting with course content and the effects
this has on their pedagogic performance.

The proposed methodology for this research is a mixed methodology of both
qualitative and quantitative methods based on the “Research Onion” model for
collecting data and stepping through the different stages required when
formulating an effective research approach. A Grounded theory approach is used
whereby the hypothesis is built up as the different stages of the research are
undertaken. According to Ross and Morrison (2007), the method of experimental
design is used to “test hypotheses regarding causation, for example, that a
particular instructional strategy leads to better student performance”.

This study to advancement of the field of mobile learning delivery by investigating
the effectiveness of learning through the use of mobile avatar interfaces in Saudi
Arabian Higher Education courses. Further, it will contribute to the field of m-
learning interface by the co-creation and customisation of Avatars interface by the
students themselves.



mailto:r.j.mccrindle@reading.ac.uk

I confirm that to the best of my knowledge I have made known all information
relevant to the Research Ethics Committee and I undertake to inform the Committee of
any such information which subsequently becomes available whether before or after

the research has begun.

I confirm that I have given due consideration to equality and diversity in the
management, design and conduct of the research project.

I confirm that if this project is an interventional study, a list of names and contact details
of the subjects in this project will be compiled and that this, together with a copy of the
Consent Form, will be retained within the School for a minimum of five years after the
date that the project is completed.

Signnﬂ' A ™~
................................................................. Date: \\’C"\S
(Investigator)
7 - A ~
......................... Date: ... M5l S
o -
(Head of School or authorised Head of Department)

.........

.................. Date: \\'é"ﬁ

(Student -where applicable)
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1.

6.

This form is signed by my Head of School (or authorised Head of
Department)

The Consent form includes a statement to the effect that the
project has been reviewed by the University Research Ethics
Committee and has been given a favourable ethical opinion for
conduct

I have made, and explained within this application;
arrangements for any confidential material generated by the
research to be stored securely within the University and, where
appropriate, subsequently disposed of securely.

I have made arrangements for expenses to be paid to participants in

the research, if any, OR, if not, I have explained why not.

No expense will be incurred because it’s done as a part of my course.

EITHER

(a) The proposed research does not involve the taking of blood
samples;
OR

(b) For anyone whose proximity to the blood samples brings
a risk of Hepatitis B, documentary evidence of immunity

prior to the risk of exposure will be retained by the Head of

School or authorized Head of Department.

Signed:

(Head of School or

authorised Head of Department)

EITHER

(a) The proposed research does not in-volve the storage of human J
tissue, as defined by the Human Tissue Act 2004;
OR

(b) I have explained within the application how the requirements ]

of the Human Tissue Act 2004 will be met.

L]

]




7. EITHER

(a) The proposed research will not generate any information N
about the health of participants;
OR

(a) If the research could reveal adverse information regarding ]

the health of participants, their consent to pass information

on to their GP will be included in the consent form and in this
circumstance [ will inform the participant and their GP,

providing a copy of the relevant details to each and identifying by date of
birth

OR

() I have explained within the application why (b) above is not ]
appropriate.

8. EITHER

(a) the proposed research does not involve children under the N
age of 5;

OR

(b) My Head of School (or authorised Head of Department) has ]
given details of the proposed research to the University’s
insurance officer, and the research will not proceed until I have
confirmation that insurance cover is in place.

Signed:

(Head of School or authorised Head of Department)

This form and further relevant information (see Sections 5 (b)-(e) of the Notes for
Guidance) should be returned, both electronically and in hard copy, to:

Dr Mike Proven

Coordinator for Quality Assurance in Research
Whiteknights House

Email: m.j.proven@reading.ac.uk

You will be notified of the Committee’s decision as quickly as possible, and you should
not proceed with the project until a favourable ethical opinion has been passed.



University of
<> Reading

[Avoid using personal contact details. If it is
necessary to use a mobile, ensure that it is a
project specific mobile]

Contact address

School of

Researcher (principal):

Email:

Phone: phone
fax

Researcher (role): email

Email:

Appendix A: INFORMATION SHEET

What is the purpose of the study?

The aim of this study is to investigate the benefits that mobile devices can
bring to students’ learning. The objective of this study is to develop and build
an online mobile web application which has been designed with four types of
avatar to interact with learnings while delivering their course content. The
main purpose of the study is to measure how engaged and motivated students
are to use this approach and how effective the approach is with regards to
students retaining information that have been taught. A framework will
ultimately be produced that provides a checklist and criteria to ensure
successful implementation of the technology and to evaluate the engagement
and experience of the technology with the avatar, the acceptance levels and
measure the performance of the technology.

How are the participants selected?

We are recruiting from students at Al-Baha University, Saudi Arabia who are
studying English as part of their degree courses in the faculties of Computer
Science, Science and Art faculty.

Participants will need to be able to understand verbal explanations and writing
information in English.

What will I be asked to do?

You will be required to fill in a questionnaire before and after receiving a
small amount of course content on your mobile phones designed to help you
learn elements of English Language. You will also take part in a short quiz
about the material presented. Learning material will presented in English
but the questionnaires will be supplied in both English and Arabic. The
actual experiment will last for 1-2 hours. Some students will be invited to
participate further in the co-creating of user interfaces for content delivery.



What data will be collected, and how will it be used?

Data from the questionnaires and quizzes will be analysed using SPSS and
will lead to identification of issues that will be explored by the participants
in the co-creating workshops.

Where will the studies take place?

The procedure will take place in the classrooms of Al-Baha University, Saudi
Arabia where you are studying.

What if I do not wish to complete the study?

Participants is entirely voluntary, and you can withdraw at any time without
giving a reason.

Will my data be kept anonymous?

You will be asked to provide your name and contact details, and to sign a consent
form so that the University can keep a record of your participation in the study.
However, data from the study will be stored, processed, and reported using an
anonymous user ID.

Can I learn the results of the study?

If you would like to learn the results at the end of the study, please contact the
researcher.

Who are the researcher responsible for this study?

Experiments and study will be conducted by Ali Alowayr (PhD Computer Science)
and will be supervised by Prof Rachel McCrindle.

Contact details:

Ali Alowayr

Email address: a.s.a.alowayr@pgr.reading.ac.uk
Mobile: 0507779632

Please feel free to contact us directly if you have questions about this study:

This project has been subject to ethical review, according to the procedures
specified by the University Research Ethics Committee, and has been given a
favourable ethical opinion for conduct.
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University of Appendix B: CONSENT FORM
u’:‘fu

Reading

Consent Form

1. I have read and had explained to me by Ali Alowayr

The accompanying Information Sheet relating to the project on:

Application of M-learning Using Avatars to Assist the Teaching of English as Part
of Higher Education Courses in Saudi Arabia
Contact details:

Ali Alowayr

Email address: a.s.a.alowayr@pgr.reading.ac.uk
Mobile: 0507779632

2. I have had explained to me the purposes of the project and what will be required
of me, and any questions I have had have been answered to my satisfaction. I
agree to the arrangements described in the Information Sheet in so far as they
relate to my participation.

3. [ understand that participation is entirely voluntary and that I have the right to
withdraw from the project any time, and that this will be without detriment.

4. I agree to the interview/session being video/audio taped and understand that
unless further agreement is obtained I will not be personally identified through
these activates.

5. [ understand that this project has been subject to ethical review, according to the
procedures specified by the University Research Ethics Committee, and has been
given a favourable ethical opinion for conduct.

6. I have received a copy of this Consent Form and of the accompanying Information
Sheet.

I\ B 0 (<P
Date of DITth ...ooiiii i e
Signed: ...

DAt o
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@ Unlver5|tyof Professor Rachel McCrindle
Read "'Ig School of Systems Engineering
University of Reading
Whiteknights
Reading, RG6 6AY

1** October 2015

To Whom it May Concern,
Mr Ali Alowayr

PhD Title: Application of m-learning with avatars to deliver English courses for Higher Education
in Saudi Arabia

This letter is to confirm that | support the visit of my PhD student, Ali Alowayr, to Saudi Arabia for
the period of three months, for the purposes of data collection in Albaha University. Ali needs to
collect this data as it is an integral part of his PhD.

Yours faithfully

Professor Rachel McCrindle

Professor of Computer and Human Interaction
National Teaching Fellow

Director of Enterprise, School Systems Engineering
University of Reading, RG6 6AY
r.j.mccrindle@reading.ac.uk
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Appendix E

The pre-post questionnaire of the Experiment - 1



Part 1: Questionnaire to investigate the effectiveness of delivering course content through
mobile devices using avatar interfaces
Ali Alowayr

Participant No.

Lad) 28,1
I am a PhD Student at the University of Reading, United Kingdom ar‘:g‘as ;part of my research |
am investigating whether mobile devices can be used effectively for learning. This may be in relation
to making learning more effective, engaging or convenient. Your answers to this questionnaire will
be helpful to my study and ultimately in enhancing the use of mobile devices for learning. I would
appreciate you taking the time to complete the following questions. They should take no more than
10 - 15 minutes of your time. Your participation is voluntary and your responses will be confidential
and not attributed to any individual.
I addd didoar b ite = pdel . Lo oud ddhigasdsistag st dz il siaadibge g3 i
S hdlap ot spmeo e o3 eI G oBhe s g Jtiagd Uoe s 130 igrm sl Ul s Sl ol IS e
gV 136 JIpSY o ot sm g3 A 25l o ) s o) plghescs )Y el sy g dsde
) alz) sl ugrod el Db 9nd) s s sl a1 spelddar) o e sl laddo @ 15 - 10 3l gl s
.‘dﬂ&ﬂew‘

Section 1: About you and your mobile device Ul sz jloz o 5 I sz s dish : IV ¢ 3z d)
1. What is your gender?

Sl 2
] Male [J Female
BLt s

2. Howoldareyou? ...............
g o

3. What is your faculty?
i &, s S la
[ Computer Science  [] Science | AI.'t‘ [J Other please specify.....ooovvooovvvroo
Ul esde ek il 2l g

4. Which year of study are you in?
S s w\ ngg_n
[ First year [ Second year [ Third year [ Fourth year
OV agped) o Gl qurd) o I gy sg LUl d)

5. What mobile devices do you have now or have had in the past? Tick all that apply.
(V) 33l g sacfocapad ds o @) slsdizdl) sl g e

Type of Mobile Now Have had
Aoz & 50 AU | byl o

Basic-phone

deddszd

IOS smart phone (e.g. iPhone)

sy

Android smart phone (e.g. Samsung Galaxy)
gode zasdos

Windows smart phone (e.g. Nokia Lumia, LG)
gz d s lebo

Tablet (e.g. iPad)

A

Tablet (e.g. Galaxy)

Ssogonded

Other please SPECify...........covoiiiie oo
AJC éJ )‘;2




6. If you have a mobile device (smart phone or tablet), how long have you had it?
90 J S 5 padlary fo @ 5 IV Ja ) o e zdlal (Jsz Sz sl Jp oo
[JLessthan 1 year []1-2years []2-3 years []More than 3 years []Do not have one
o3zl 0 (d cqw2-1 g e@w3-2 U U e g Jlsg by

7. On average how many hours a day do you use your mobile device?
Uigd Sz i g xg) b @misd) e lodhons o
[ Less than 1 hour  [J1-2 hours [2-3 hours [IMore than 3 hours [ Do not have one
asryet) ogl2-1 g egl3-2 G g lue3 cp ol I a0l Y
8. How easy do you find your mobile device(s) to use?
$ldlsz Sloz alap sl o 3pu sl
[dVeryeasy [JEasy [JFairlyeasy [ Quitcomplicated [ Itistoo complicated
laz Jes Jom o Ve 50 Jo lo V& scnge laz 238

9. What features of mobile device(s) do you use? Tick all that apply.
(V) 330 gumsleacmige ) Moot uid digd) g oo

Usages of mobile devices Often | Regularly | Some | Seldom | No at all
Jszd bz Sl Idlg Al R | e 1A Jacks

Making phone calls
aqg_h'_kli\ed\@;\)ct\

Text messaging

o @ik

Using Twitter for social purposes
0@ le@Y) Ll e ANJ g laF

Using Facebook for fun
s s3:dJ gl s dlaF Gl

Using WhatsApp for social purposes
o @la@ Yl (il NI adsdl Aol

Calendar

apddh

Reading articles, books, online content for fun
2 s3dd p ) Dl g sl SYIGe) 36 )3

Watching videos (e.g. YouTube) for fun
A5 ol ssssd) sasidllGese Ik

Playing games
o s3d) JedY)

Map facility
Librd dex

Taking, sending or viewing photos

)Ju‘gj‘ E.Jb‘uzej bu&d} bdc(ﬁd‘

Taking, uploading videos
\otgj Gils }#i@é&\éelt\

Browsing the web for fun

°t€9j} bgg;.gd S Ul

Browsing the web to find educational content (e.g.

reading articles and attending virtual classes or

tutorials.

Q\Jued ac\)é&bw@\ LA&; a@%Uw})Jd\ EJJU:J:? E) c—‘l)“‘
o grahd¥l s sdad) g9 0d) o

OBRET PIEASE TSt ......ooie i

A Y B e,




Section 2: Mobile Learning J'szddob ¢ aded) sl = zd)

10. Do you understand what m-learning involves?
) szd) Bk 0f oY) adidloua@ila op pelsd d

O Yes O No [ Partially [J Not sure
s ¥ o d 2 g

11. Given the definition of m-learning as "learning across various contexts, through social and
content interactions, using personal electronic mobile devices, thereby enabling students to
access learning materials”, have you had experience of using m-learning?

Cp 3268 £ e 5 o ues somg s s Iihdid) 35 az0 dbed) Bk e pde o sd) Sl
DJ\NU gtad\b Jem g@@d 3 loudpe ‘z@a@wagsw\ j@\j 3 0z e‘dé“@*‘%ﬁed@‘ ) Séed‘ e d&\qj\ JAC
??@83\ B"Q& euﬁcd j\ aw\ ‘ﬂgﬁd 3 -“’L.a ad\uﬁ.ﬁﬂj a@%ﬂ
[ Yes, a lot [ Yes, alittle [] No [ Not sure
xgdeogo P Y 3l g

12. How important do you think the convenience of m-learning is?
?d\jcd\ &9}: a dJ?C?d ?d&;i\’ée e g Ec\_) éu%u;};dd\ ’ge Y s
O Very important  [JImportant [JNeutral = [JNotimportant [] Not sure
Iz eoe por Aee pop UE g

13. In your previous and/or current education what kinds of learning have you experienced?
Check all that apply.
() 5.3 gm sl s 521 Sz 3 N £ 30 e sz gl ) 5

Male and female respondents \:m m Sy Ledadd
Mechanism of learning delivery Regularly | Some | Seldom | Not at all
c ) o 505 4k lath sl alladn | Gmec| o )lg B

Face-to-face lectures (traditional course) in class
uuaLUC Ja °G.5d\° zs a&@@Lﬂ.\Uu@\@J

Face-to-face screen cast with male instructor in class
a@»\JJd\&‘éwc\J au’»{\ﬂdﬂjc Jp Jua\@d\ 3y 904

Online learning (e-learning) via PCs or laptops

QB 5l gaeel)) Bgh op o) add)

Mobile learning (m-learning) via phones or tablets
Jszdlez Gob op o) adgd)

Female respondents only m b Y

Face-to-face screen casts with female instructor in class
a@u\)dd\&\éwth aw\uﬁdvxc Oe "JUb\CﬁJ\ 3y 904

OMNET PIease IiSt ..o oo
2 dd g




14. The following are examples of learning related activities that can be done on a mobile device.
Tick all those that you have done or think you would do if they were available.
Sz Bph (g lopl il e atle i papl N ) sz d) Giph ool 5 AU Gow 0 sleg Qe s g 0
") 8.0 g sl o lggle 9 ) 2 . J) sz d)

Activity examples Have Would | Might | Would

il @igsdidgs ol done do do not do
Ol G By 23 ey
il op i oadFiil  salaF il

Register for courses
gohd) Jadd) e Jg i

Check course timetable

ol ) @hrd) sdglgidh

Check course syllabus and references information
cpd s 2 adezl e 5 goed Dl iesdpdgidh

Listen to lectures as screen casts
Sl ualad ) gaday!

View educational videos
o s sigsaglhal 3a0s I ia

Submit course work

D@M C—“f\}d‘} &g‘}!\ Hdw&

Access library account for reserve or renew books

ol rad) it & s el lgalr d Dlusad sdgd g ad)

Access library database to search for books or information
sipb U ume)l sidbasly) Asiap\dsded 3

Use social media for education (e.g Facebook)

Pay fees
psovd) g

Take tests

Section 3: Avatars Jels § Jés
15. Have you heard of the term avatar?

gy el ghad) 5) agad U cha Lt s3os il sl Jip Jpdlaspaie am (b G @
OYes INo O Not sure
o0 3 b g

16. Do you know what the term avatar means?
o ) dgpd) esan e Sg b
[ Yes [ No [ Not sure
& ¥ b g

17. Given the definition of an avatar as a digital representation of a person that can be static or
animated and which might take the form of audio, talking heads or full-figure models, have you
had any experience of using avatars?
outhts 5 s0add i ge) 05l Dadpd( Lt o8 el @l ado @i d e o S S ssd) Sl

‘J%EU\ {ﬁ\u@ﬁd&ad&)&:\ 3 c@& Qgﬂtﬂb.kgﬁ }\&:'_Dcﬁué\ ulu 3[@ dd&)a&d j\ @E}"Qﬁ@@‘ u«ﬂ&j?uﬂ acﬂ)ctﬂj\
NERTRAEN S

[ Yes, a lot
e

[ Yes, a little  [] No
Jdezo ¥

[ Not sure
2l g



B

Simple present Iéreductento Corporate Socal Respanslity

ASEB LS Wy b 0 052~ O 2y

Introduction

a2 boe oot g corpanm, davened it e in o et ool e e procke

wekesd s, Garaghet pobe 2 Ty nares

dgaa ) S f ol

MU e et i
Hedvdopadd)

I play football everyday

funFoe s ke of pabe ccenintadts ekt anand
~ - ¢ & Hastiee &9 b8 o 1y S 122 M

o yua (o

N0 s actce S konmt | od, diewig e
s camres ad fe scoely

I am hungry

4 o— ) Q)N odie X L
Audio and text avatar Static male photo avatar
Ualfe sSuadee sdhiylr )5 ) suadel i sddap
C D
ENGLISH LESSON You're right!
Collect your reward and move forward.
' ' Present simple
6‘93 J)S:'i J‘ﬁ Feedback for
CORRECT answer.
| play football everyday
vl
da oy §
| am hungry
Talking head male avatar Static or animated Cartoon avatar Static female photo avatar
o maidz ) o g S E sdghpe s ldl gag SIS g o dhd3) o) 3 grag S S sgge

18. Each of the above examples can be classified as a type of avatars, have you encountered any of

these types?
?t‘;[}“ b.\@.d{:%\juéi QQG\J u!} dd @&1 d ?akeMJi d%d}&\}i u(: &}@b%é‘x@v\&i b@y\ u(: P

[ Yes O No ] Not sure
PE0 Y e g
Which ones, Tick all that apply? A[] B[O CO DO E[]
$ locp 8!
Ulecp s



Section 4: Mobile learning and Avatars’ preferences and effective performance
s o) Jee dddy j2e e Uad) o1l @eddn d)disy sdldis e s J)srd) dgh o aded) 4 ¢ 5z d)

19. If given a choice would you prefer your course to be delivered through:
I e g o I adigl of e Ll i) 5J
[] Traditional face to face ~ []Mobile device []Combined approach [INot sure
egsdegs il agd dsed e e g e 5

20. If you were learning via a mobile device how important do you think it is to have an avatar on
the m-learning screen rather than just textual delivery to engage you in learning?
adedlie g @) Jszds s o) sl Ca 2 o dea i d]) age V1 520 la ¢l spd ool sl s 5
¢ adgd o suas b a3 ga bidaisdrs s ed) UG I Ga g 5 e dddhiiag U
[J Very important ~ [] Important ~ [] Neutral [] Not important | Not sure
bz pop poe e poe & g

21. Which avatar type do you think would be most engaging and enjoyable to learn through on
mobile phone? Please rank 1 as the most preferred and carry on to 5 as the least preferred.
o) Y gt 3Id0msa SOV sgdls Ul O Cp adgddling o dag i s o aigdigde ) sd o
20 dAU 5 @ Al @BYL dusddie B

Male and female respondents !ﬁ HPI &I 5 L9didd

Type of m-learning delivery on mobile device which would engage me Rank
P s 8 1o 338 50 Uz O G 92 B |

Instructor voice only with text (but no image)
o suag) O Bda) Lok ga oz suihded Csue

Static photo avatar including text + voice
os| s usiedlad) ol g ol aded B ) s s S spa

Talking head avatar including text + video

) s533@b el G sl LA pelly oy ga ol izl aded 3 suas Dsua

Static or animated cartoon avatar including (text + speech)

oe LA sl ) el ga o s il grag 2l sdpded 350 D sua

No avatar text only bgae) )3JJ opdpdler 3z ss¥

Female respondents only # bdd QY

In general do you have a preference for male or female avatar [[JMale [JFemale []No preference
S 5 ] odld Jp e o d&D) oD ple Jdiio AU ) a sy ) o ladldl




22. Which avatar type do you think would be most effective in helping you to learn the most
information and improve your performance of the course through your mobile phone? Please
rank 1 as the best avatar for retaining information and 5 as the least effective avatar.

I Cp il g oo ol Sl sded) Sliangle (spelap g A <o s o A @i di ) sd o
Do BS 6 s AL dododie adind) aginsddiafip 10 seds UiUiGeh of agd

Male and female respondents T #® S Lsdadd
Type of m-learning delivery on mobile device which would affected me to learn Rank

e Ssdpde s o b 2 D) sz d) M i Bb |

Instructor voice only with text (but no image)

o suash o5 Bod Ldlysh g oMz ocikdpd ispa

Static photo avatar including text + voice
oe) 3 sutedliaqd) ) seba ga odeld) ol B 5005 S50

Talking head avatar including text + video

)5 ss3sglaze)) B oe) 4@ Uelly ol ga ol jr ) sl B s0a s D gua

Static or animated cartoon avatar including (text + speech)

oe) LG oSl 2 fa O sl gag Sl sdpdpd 30 D

No avatar text only bgas) Hadd opdpd) e 3z ssY
Female respondents only H’H b NI

In general do you have a preference for male or female avatar [ JMale [JFemale [JNo preference

Bl 5 S opd die o o ddimdd ol i U s gy | s Lol

We are particularly interesting in how m-learning could be used to help students learn
English language as a core course within their programme of study.
b s s S sl adiasd Ul sl ol sl gl s g i) bl codls
@l S shghd
23. How engaging and enjoyable do you think m-learning using avatars will be compared to
traditional face-to-face learning of English would be?
20 Jof s 32 NIz INE e oS opl pdiysin s s il o BE) 5 1
Sl Sual iz sz s il p g di-
[J Very engaging  [JQuite engaging [J Not engaging  [] Not sure
bz s ovee s oege oeTe 3 g

24. How effective do you think m-learning with an avatar will be in helping you to learn
information and improve your performance of English language compared to traditional face-to-
face learning?

Ogred pdied Al o) 0 8 s 5 0 B ¢ Ut 25z sl szl B¢ pdidiiteld s g 0 1

¢ Gl sz sloz s ool aidion 13 o SV 301 bl 205 ol Gl s il
O Very effective [ Quite effective [ Not effective  [] Not sure
Iz Jigs g Jeg sl g



Please select by (V) an answer that best represent how much you agree or disagree

with the following statements

1. Strongly Disagree 2. Disagree 3. Neutral

o s3] 33l Y e

4. Agree

)

5. Strongly Agree

2 5333

(V) 523 gomssng o) Al g Op doilds @ lo@ddiage

Questions oY)

Represent

Strongly
Agree
o sals)
5

Agree
Gl

4

Neutral
e

3

Disagree
3l Y

2

Strongly

disagree

o 585s) Y
1

25

I think that m-learning could be more convenient

to me than learning face-to-face in class

gt 40l OV o I e U Ce a0l ! 1o
sssuadl )ualrad ) suapdlade Lad i (5] quablia g

26

I think the portability of mobile device plays a
strong factor in enabling me to learn anywhere and
anytime Jalglg Q! sz d e 2 dIGh Jsazpdlbigde Of 203t

e ds I ol ot aigded) o JMp s oiss 3

27

I think the repeatable and pause features of

lessons on the mobile device would be more

beneficial to me than a traditional class.

Of adedigadlUguic ydinle) 5 CGaJllBY sgpals &g
dalbgle bt oot e 1Y Sa g Jlgalsh

28

I think that m-learning could engage me in

learning English lesson more than learning in

face-to-face

2SI o dpdg padriziamm I sall P e pdplad a3 1
el soarUsgb o adplad sad Jddic

29

I think that m-learning could be a more effective
way to learn English language than learning in
face-to-face class
Alad oaa oddgr 50 selanl bl sl DA 0 adp Ll 25t
sgacladl Juleedhsoag o o sedad st ddUgaalss

30

I think having access to the English materials on
my mobile device would enhance my motivation
to learn English language
Dz Gk g @) odes sorasded s adiol s 1o
sl i dd egle pii-icewpg @ha

31

I think m-learning could strengthen my
participation when learning English language
pdp s )t sl bl sl S cp pdpliad 2l 1
ucgdudo B)EN O b@@c&\ Bidd

32

I think having access to the English materials on
my mobile device could enhance my learning-
content interaction
Sz Gb g oY) oGauss0 sdedsEadlol sl
39V 8¢ JdhuGe) e edsrrede it Wie

33

I think what the avatar interface looks like is
important for m-learning
o oJpdddr slppiizedhe) sl eke s Jlseagl gl 1)
Jsall A G adgdigh sk

34

I think having an image of the instructor on
mobile screen is important for helping me to
concentrate

o Ui d o sue wies e Lall sg B « bt

oz soded) sl eliss @hdiss § o seee 055




Questions

o i)

Strongly
Agree
o sals)
5

Neutral
e

3

Disagree
sl Y

2

Strongly
disagree
05835 Y
1

35

I think interacting with the English materials on

my device via an avatar would improve my

understanding of the lesson

sz bz Gk cg ¢idd) Lodes e Jglakal g 1
2ot d oddse b @ bupgtsodibdshul

36

I think having the mobile interface with an avatar

would assist me to learn English language

by G pdedlUag ¢ praed J) sz sULE ehpa@l 10
co@ £ ddhs e e

37

I think having the mobile interface with an avatar
will be fun to learn from
o st et ¢ et ed Jlsg s s 2 1
2 oz

38

I think having an avatar will improve my

retention of information that I have learnt
Sl sdpal) s $haglog oz s adghdit sz 5 ol 260
I sl g

39

I think female students should be able to choose
and learn from whatever screen gender they prefer
to learn from on a mobile device
edt@\w@ U\uﬂ‘(_g J\s%\ Lﬁ‘—“ E‘}sz‘j a‘)ﬁédbgagﬁ\k&d\u‘ JL%\
A ade Ladelld) o Sl sdgecy edgtem;dubbgsﬁj‘
Jszd

Female respondents only ’?

SENES

No

Questions

o Je)

Strongly
Agree
o 5 il
5

Neutral
e

3

Disagree
EYRY

2

Strongly

disagree

o 35s) Y
1

40

I think learning from a female instructor in a face-
to-face class would engage me to learn more than
learning via a screen cast of a male instructor
p¢ddrimany a5 uoallUE s o el s gz s pdg L 33!
JsgdUSA e Jz dededloe pdp ) Cp

41

I think learning from a female instructor via a

mobile screen cast would be more effective than

learning from a male instructor via a mobile

screen cast

Jud il oocp @I sz Sl BLENA Cp caltadice ads Lad 2@
A sz d) silusdeadedldz odle pdpliad dd

42

I find a face-to-face female instructor more
engaging to learn from than screen based a male

instructor ‘ ‘
Gipal JF1a oz sdle z s s sadiadlon adgliad ale Jelsior o)

s il g2 sz eI wededlor i odp Dt s s @ty

43. What do you think would be two potential benefits to you of m-learning?

Jszd I e sl sgp Op Vo 3G 5f gl

44. What do you think would be two potential negatives to you of m-learning?

Jszd I Cp 2J&D) g O lo b oD 2yl f gl




45. Are there any other comments you would like to make about how traditional face to face teaching
of English language as a part of your course could be improved or enhanced through the use of
m-learning and avatars?

b Y apigs2N)o 7 s o 7 o s @il adi sple il o sas i cllaadle s Cladgse ded i)
e wdzssmzd dsgd) Gok o pJd g e o s o Usbod) Odhes

Thank you for your participating. No comments made will be attributed to any identified
individual. We would like to develop more specific avatars for mobile learning. If you would be
willing to participate further in this research, please fill in your contact details below

il dand iy ol dic Lald claglea i a8 o 4l &l o gl 9 ASLaLY) oda Al B SN Lia Al )
oty (& piional) Al o alrall fiae AL ) sall JMA G pul) s skt Agles g8 a0 33 L JS 4pa b cilliadhay

AN Jg8al) A lilly pDla) lliad had cGaal) 134 A AS JLdial) A & g Laiga i€ 1Y) Aza
Please write your name, email address below and/or your mobile phone number.

Y lgg) Al sz 5 Adegh O s 5 Lo il ddoags
FUIl NAME: oo

Email address: ......c..ooooviiiieeoeeee e,

Mobile nUMbET: ......cccoiiiieii e,

10



Part 2: Post-questionnaire to investigate the effectiveness of delivering course content
through mobile device using an avatars interfaces. The purpose of this questionnaire is to
help the researcher as a part of his PhD therefore, participants are going to do short tests

which would not be formal nor connect to their modulus.
Participant No.
ralall pd
Now that you have experienced mobile learning in your university study, Please answer the
following questions s @idb Ju¥) p il Aduags Jsgd Sl D G gl sz igh sl i moal Y
dpoas gl ool (V)33 goaso
No | Questions A lot Some Not at all | Not sure
o daY) | )‘gﬁ! ) Jady aé_ig;u JLE
Did you enjoy having content delivered to
46 | you by a mobile device
A5z b P e coddls stipad Gsptaid) O
Did the content delivered to you by a mobile

47 | device engage you ‘
tﬂgl@ éd\jc‘}\az DA Je éd_s):&\ L..SJLJ‘ djéed‘da
Al Cusaad g

Please tick all that apply:

48. If you had more content delivered on your mobile device would you be more motivated to learn

English than via traditional teaching (face-to-face)?
Cp el ar s 0 sdende «dd) szl Gpb cp AJ sl gm s dIlgzmad e g di O sl o

oz stozs il o
[ Yes, more motivated [J As motivated  [] No, less motivated [] Not sure
g o etd s CeT R g Y b g

49. How important do you think the convenience of m-learning is?
U sazedl sz dIUVE Cp adedéaly g dasdle seanigiin i) o V) 52 Lo
O Very important  [] Important ] Neutral [] Not important [ Not sure
bz pop por e pop I kg
50. Do you think accessing course material on your mobile device with an avatar helped you to learn
the material better than the same content presented in traditional formats (face-to-face)?
oo edgesdedelodpd-ssed dszd dok ce sotd Loddisedd s sed sded sgad) &g
Sz oz s el Gpbdddshe | s dos p\Ga
[ Yes [0 Maybe [INo [ Not sure
o Jp y s g
51. Which type of teaching do you think enabled you to learn the most information and made you
feel you have learnt something? Please rank 1 as the most effective way of learning
information and 6 or 7 as the least effective way.
p B a Sl Uk adplde 5 Ogdadiala glaally BliiaY) e diselu lo 3ian@dh pepad) Bb op

6 o3 e JAA AL VL S o G psdr s adiss o @& o Ggadllal 1 a0 xgase @idh (Bl
SISAT 5 o]

Male and female respondents |'ﬂ'] m SN g L e3Jd
Type of teaching mechanism that | really find it affected my performance of learning | Rank
LAY (B il (e cuad g daglaally BUaY) el Iom lodh 3iaslmad) dig ) 50 | p
Traditional class teaching face-to-face in class Sl Jg1s oz sdle 7 5 s s @i 9ach]
No avatar, textual only through mobile device biasead J sz b oA Ga ade U
Text and audio avatar through mobile aded) o) ga d 53l szdlez IS (& 5 delluadlls & sz
Static male avatar with text + voice through mobile device Jlez IS¢ cp echllagadbsuay < gsa

oeuddawe Jzdl
Talking head male avatar with text + video go Jgdlilez IO Ga o iz s s Cspa
through the mobile device $ss3dlebdells) ¢ 53l
Animated cartoon avatar with text + speech o] iy sileflo grag i I Weadedl )y suay i
through the mobile device o) ) @ldaidles Jszdlez A e
Female respondents only * b 5

Static female avatar with text + video  e¢!@ldailr Jszdlez JMa (o sl b spas 1sua |

11




52. Which type of teaching did you find most engaging and enjoyable to learn from? Please rank
as 1 as the most preferred and 6 or 7 as the least preferred way.
o @I R o oD o o S SRR 5 o o e M s s s sl ok i
GIGT 5 L38d a8, B s Ngrat] Bl YD s s @b dualinlal 1 a8, g o

Type of teaching mechanism that I really find most engaging and enjoyable to learn Rank
plaill dlabas (e il g WA e aalil) ) A 2 il i sl g 0| 0@

Traditional class teaching face-to-face Gl Jp1 oz sle 7 5 0 S o2 Yhis sk

No avatar, textual only through mobile device Leigad\J) sz d) s D G adp iadp 9390

Text and audio avatar through mobile adgd) o ssa d O s30d)szdlez I o ¢ 5 delluadds < suad)

Static male avatar with text + voice o) )EdawlEs Jsgd) bz IR Cp sdddladp @l ) spm s i sa

Talking head male avatar with text + video go Jsgdllez JA G ol padUedhysoas sua
through the mobile device S ssadebpJis) ¢ s Gdluad))

Animated cartoon avatar including text + speech Oslelocgrar Gl (Weade @l ) sua s Do
through the mobile device o)y @draale sz dlez A (g o g

Female respondents only » b QY

Static female photo avatar with text + voice through the mobile device
L lalde | s@ldedd o Jlszd)ile g A o ecdllbadp i) spa s i spa

Having tried m-learning please select by (V) an answer that best represent how much
you agree or disagree with the following statements.
(V) 3¢ gomssa sl SGp g3 Op deslde Ll Wiade «Jlsgdlsbosl sadedU sz ol cbde Japastald & 3

1. Strongly Agree 2. Agree 3. Neutral 4. Disagree 5. Strongly Disagree
o 533! s N sl Y o s3s) ¥
No Represent
. N
Questlons oJesy Strongly Agree Neutral Disagree Strongly
Agree sl e Gdsl Y disagree
FEN 23350
5 4 3 2 1

I think the m-learning would be more convenient
53 | to me than learning face-to-face in class ‘
e 0340l O I U o a2l 10
s gspadl Hualrad ) suapdlade i i (sJ uablia g
I think the repeatable and pause features of lessons
on the mobile device would be more convenient
54 | to me than a traditional class.
N edtg;éaéd\d@uigbébq\tj 5 SGadialay) spalg o
ual sgded 22l Y Cum (s HagSa g saild yud a3l szd b
sdalbgy g
I think the portability of mobile device plays a
strong factors in enabling me to learn anywhere and
anytime Jalgdag Jd! szd) e z JJBuEd sarpdbgds Of 203cte
e 5 O of o aiede) of JPdpcpascdbesss 3
I think that the m-learning would be a more
effective way to learn English language than
56 | learning face-to- face in classes
ade dialalig dllad oaia o sleld) sadl I (a adp Ll 2801 1)
sgoladl suabed)soag o 0 igded) sdd)
I think having access to the English materials on
my mobile devices would enhance my motivation
57 | to learn English language
Sz Gwb o 6@z Lodes soE wded sEadio) ag@! 10
oz e dlede #5855 58 sz

55
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Questions s JesY!

Strongly
Agree
° 585 3)
5

Agree
s

Neutral
e

3

Disagree
Glsl Y

2

Strongly

disagree

o 53 ds) Y
1

58

I think m-learning would strengthen my
participation when learning English language
el ) tece s sd-isod) sl DA Gp adpliad 3@ 14
DL@'@‘.’M B.&Jd‘b‘)é{‘}" d}L‘Cﬁd\\ébj

59

I think m-learning will increase my understanding
of the learning material than face-face in class
pdg et 25 S sl e dl 0% G adplad el 1o
suadioap)iiob o oJptad sl Jelicagidnd) ¢ JJ

60

I think having access to materials on mobile

devices would enhance content—learner interaction
Sz Gk o @Y oG sorasded sEadlol Aol
8o 3 Jdh o) drdles sozedle sddice e sz

61

I think what the avatar interface looks like is
important for m-learning
o sodeadlie e atiadbe s b s S sl sl 0
Cgdp Balled o2 i ooy gl sl A (o odpdieh s

62

I think having an instructor avatar would cause me
to lose concentration ¢sJgadg@lecaisdh s 5 o) &) 1)
ol Gl d s soeg gl sg JBUil

63

I think having an m-learning interface with an
avatar would positively assist me to_learn English
Csopdrddiad s exraed disg sl sl 2@ 1
o op Idbe 3 s sed gl g el o

64

I think having an interface with an avatar will be
fun to learn from ‘
eI ialet o eteed disg Uil s 2l 1d
2 pdr s

65

I would prefer to learn in the normal traditional
face-to-face class
oz 5 sl sualzadh suaz IS (a adg Lalliabiad suldh
oz 5J

66

I would prefer having an m-learning interface
without an avatar (e.g text only) J3s e adg Lad) b i)
ededd ) sua b ospa (50 Gp bdaegad) JlszdBuilus

67

I would prefer to learn through mobile devices
including text + voice via mobile device (but no
image)
Sspas peasdes sz @ddId sz dUDA op adg Lal) il by
o) suasdes s ol pdpdle LUl

68

I would prefer to learn with a static male avatar

via mobile device with text + voice gp pJgdidoalic)

Lok g sdddladp @l suasdes sorgdd g dle 7 A
zooded oalls @sua))

69

I would prefer to learn with a talking head male

avatar via mobile devices with text + video 13

o zodededl s soa W s G g I e pdplallals
e sl sostedbadds Cspadh s

70

I would prefer to learn with a cartoon photo avatar

via mobile devices with text + speech
sdeedzdles s g sz g JUBE e pde bty
Tsosedbadds @ spad) sobs ¢ o ol g sliflogg o il

71

I plan to continue using my mobile device for
receiving educational content (if available). ‘
Il Y g ) sz alap b ol sdps sl gt 100

72

I believe extending the concept of the avatar to
other courses would be useful.
Iz sl g Y O oad edipd 2z s O Gesl 1
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Questions S:‘mgly
s JeY! gree

> 333

5

Agree
G

Neutral
e

3

Disagree
Glsl Y

2

Strongly

disagree

o 53 ds) Y
1

73

I think having an avatar approach would increase
my understanding of information that I have learnt
o ddbipeds ol o = 0b 5 St dighs of 3530l
Gede dila szl (god gyl )y g s

74

I think having an avatar approach would increase
my retention of information that I have learnt
ey ol G2 b o8 Joede ol o 331 1
Gede Sddla sdpdlshalcacgd il )y e s |

75

I think female students should be able to choose
and learn from whatever screen gender they prefer
to learn from on the mobile device

el D) oo d 5 o3 auldaidhbll) 2!

Female respondents only »

sz g e@&t@é\eﬁﬁ‘cﬁ ey adg i ias

76

I would like to learn with a static female avatar

via a mobile device with text + voice

sctdif sadiadle ) s sdgs s3I s IUDA G aged! Juallyy|
G soal) pawl) b ga

77

I think learning from a female instructor in a face-
to-face class would engage me to learn more than
learning via a screen cast of a male instructor
bl g hany Cisom )l g1 o Jpelor sd g s edg Lad 33
JsedUSA e Jzdlededllee adp @t G 148

78

I think learning from a female instructor via a

mobile screen cast would be more effective than

learning from a male instructor via a mobile

screen cast

Jud i oJsp @Il sz ISR G eadiadie adp bl )
J sz d) silusdeadedldz udloe oJpLad i

79

I find a female face to face instructor more
engaging to me than learning via screen cast of
male instructor at the class
rmany oz sJoz s s spdpdice edp bl el Jeliiagl o)
s bl e Jr udlkdedloe i adgddiniag g

80. How well do you think you have done in the test using your favourite avatar?

g A s d)) dsteh) o) IuaY) b sady)) Wlsans il ady B daelu adad wdi o7 of s

[ Great [CJGood CJAverage [ Poor

Ol 2z Lo g Caga

I Do not know

adg Y
Having tried m-learning, would you like to experience it further, please tick all that apply:

(V) oo gomtdi oo Gobdled Jdisiop sk Jlgd Bipb o ad B INE Cp Ul ddonsind &g

e corlige olel

No

Questions
o JisY)

Yes
eto

May be
deg!

No
Y

Not sure
e g

81

Would you like to undertake future courses with
integrated mobile learning for English language
dlszd Sk o g d! D@ Pldine e 2 g s

82

Would you like to undertake future courses with
integrated mobile learning for other courses
dszd gk cp ogY) Ol oddPdine s 2ol gag )i

83

Would you recommend m-learning with an avatar
interface to other students
go dsnzeddlsall A g odp didor V) wOaddigladleds cr i o
oluBl 33 g sy 7 oM g edxhdlee 257
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84. What did you like most about learning using avatars? )
fderd S go g I Cp oty dppl gt A e

85. What did you dislike most about learning with an avatars? ‘
fdeed 25w go o I Lo o opds detpdst A2 e

86. What do you feel was engaging about m-learning using avatars?
QFJ&J dc%b ATy & age_}@\ wj.ld\ o A"_Dc\ \(.\JLE ag.g..n"_i‘)&& Ls.ld\ uﬁl&f@a\}ﬂd.\cu\dde i

87. How could the avatars you used be improved? $par o) @hded Jie b dig s 1

88. Are there any other comments you wish to make about your experience of receiving course
content with an avatar?

¢ Sl sdpd Jlggsl dosgsdlbdad Jip o sooperadz) e ol sadinibadle ol Sy Js

Thank you for your participation. No comments made will be attributed to any identified
individual. We would like to develop specific avatars that are engaging to you for mobile learning.
In order to do this the researcher will run a workshop where learners will be given the opportunity
to express their views and ideas about how the avatars should be developed.

A clBiadley el dand jediy o5 dlic Lald claglaa o oy o 4l Lale il g ddiad) dad jal) o (B SIS L o & <)
) by Galyl) (b Aty a 685 o) Jal (e ptdieal) AdlE o aleall Jiaa 8Ll J) gad) DA (e aglail) gl Agles g Gl oy La JS
B daaally e (A gl Al b LS AS jldiall g ap JlS g g sUae Y dua i) Gpalatiall 2L WINA (e Al Jas Ay sL)

Al ghad) b Gl il (A gl 03a (8 AS jLiiall (B G 5 S 1)) Agalad) g pal) Gl g Y 038 Al sdle | gy kil

If you are willing to take part in the workshop, please write your name, email address below and/or your

mobile phone number. e o Jual ) agasa A smacs) sl (o9l g J) A5 Shdig)) sopy o) il s
Full name: ......ocoooee e
Email address: ....oooovveooeeie e Mobile NUMDET: ......cooiiieie e,

15



Appendix F

The pre-post questionnaire of the Experiment - 2



Thank you for taking part in this experiment. This second set of experiments builds upon an
initial experiment to investigate whether mobile devices can make English language learning
more effective and engaging. 1 would appreciate you taking the time to complete the following
questions. They should not take more than 10 — 15 minutes of your time. Your participation is
voluntary and your responses will be confidential and not attributed to any individual.

Section 1: About you and your mobile device <da sdgag odisd Js. Ve zd)

1. What is your student number? g 8538 sl bl

2. What is your gender?

Sl g 2
] Male ] Female
o e

3. What is your faculty?
e e la
[ Science [ Arts
psde <

4. In your previous and/or current education, have you experienced m-learning?

[ Yes [ No ] Maybe

Section 2: Your views about how effective and engaging you find different styles of m-
learning delivery. Please tick the box that most closely represents your views.

Represent
. " Strongly Agree Neutral Disagree Strongly
No Questions o JigY) Agree sl e Sdsl Y disagree
e saes L) o xiirls) ¥

5

4

3

2

1

I liked having an m-learning interface with:
1S o gial il ) J) gad) LELE (31 sk oo aladl) Juadi L)

Voice (audio) media instruction
cooued) adl peb ga aded Dspa

Video media instruction

sl sdpded ©sua B sua

Cartoon media instruction
7 Gsual)y b g esand ssuar JE R deded) G
oaw s

With regards to self-assessment and feedback interaction
daa) ) 4l g IR andil)

Having immediate feedback improved my
interaction with the learning process

gr Je el sdes e e gsd) gz210d) @ dolag Ll 10
ssizad

Having commands to continue with or review the
lesson helped me to interact with the learning

9 process sday| 13) aqd\gl\ EL,SJUMU‘ J @&ty eé&gj\‘)ji
sl oda¥) Odldlz sdidend) pwddue JszE o=
el s zed) & Jg Il sdplGsdde

Having m-learning with a voice, video or cartoon

interface assisted me in the learning process.

10 37 sdes soredd) dsgd) dob o sJ&d! daggh \d

o )o sl egai il s Bs 3 ()l (e DY) Lol o )
e ede s gl




I believe having access to the English materials on my mobile devices with the audio

instructions interface:

143 paill pa s ALl (¢S Ladie ) g Slga DA (e dg jalady) dAdll) (upd e Jsdall of ke ) Ul

11

Enhanced my motivation to learn English
language

o g o ) odg - e

12

Engaged me in the English language lesson
ol o) pdg e cp 5

13

Enabled me to interact with the learning process

Sl sed g Jehd sdpildsde

14

Assisted my learning performance
) sedd hooed st gglo

15

Positively helped me to learn English language
o Sl o Jigasddpsta! s sbed

I believe having access to the English materials on my mobile devices with the video

instructions interface:

ta alrall Cigua g o) guaS gt ASLAY (o5 Latie 1 g DA (e 4 e 43l G e Jgaal) ) alie) )

14l palll

Strongly
Agree
° 5823l
5

Agree
s

4

Neutral

e

3

Disagree
Sl Y

2

Strongly
disagree
23351

1

16

Enhanced my motivation to learn English
language
cgY) og Jl odg it 0

17

Engaged me in the English language lesson
5 £ o e Op 33

18

Enabled me to interact with the learning process

el sed g eIl sdpldsde

19

Assisted my learning performance
i) dsedd) bopd o gl

20

Positively helped me to learn English language
) o pdgddeslade 5

I believe having access to the English materials on my mobile devices with the cartoon

instructions interface:

) A g7 S dseadd G o ABLED (685 Latie ) s g VA (e A la i) Al L d e Jaal o St Ui

21

Enhanced my motivation to learn English
language
cgYl og Jl odg it 0

22

Engaged me in the English language lesson

s o) odd e cp 3

23

Enabled me to interact with the learning process

Sl sed & Jeldlsde MNasde

24

Assisted my learning performance
Y el shoogd g gglos

25

Positively helped me to learn English language

51 £l o W sl

Based on your experience of m-learning from thi

s experiment:

26

I would recommend to others the use of m-
learning interfaces to deliver m-learning




I would use m-learning for English language

27 frequently if it was available

I would use m-learning in my studies for other

2 e .
8 courses if it was available

Which interface style of interaction did you prefer?

29. In which order did you find the lessons most engaging:
O Audio then Video then Cartoon

Audio then Cartoon then Video

Video then Cartoon then Audio

Video then Audio then Cartoon

Cartoon then Audio then Video

Cartoon then Video then Audio

O O O O O

30. Which order do you think has helped you learnt most effectively:
O Audio then Video then Cartoon

Audio then Cartoon then Video

Video then Cartoon then Audio

Video then Audio then Cartoon

Cartoon then Audio then Video

Cartoon then Video then Audio

O O O O O

Section 3. Further views of finding from the first experiment about m-learning
1Y ) Ul g ) gl J3A ¢ alaih) g Alluad) g2l (e B3 Cilga g9 Adla) cila glaa

In the earlier experiments we found that:
31. More male students than female students preferred m-learning to traditional face-to-face
lecturing. Why do you think this might be the case?
o oz sdeg s i add g dlells ) Geseddd! Uiz d Gk e pdglosdmigdbdicn sgd
fl oy g dd) cagadles

32.Both male and female students particularly liked learning with a video interface. Why do you
think this might be the case?
AV Qo zlsdleyylBadoadl oo o diy o gsadd) sz d Do 15 Bk O &) | ey DI sad) gz )
$1J3d s d) ol gl bogad) s

33. In the first experiment, audio was the least preferred but was found to enable the students to
perform best. Why do you think this might be the case?
U ghade 7o d g Uodd o s Shoaadddl) s OISl ol § sdplauagss Aulb gz adics
3] o dd) qoad) s o LuaY) il 5

34.Female students preferred female rather than male audio. Why do you think this might be the
case? Do you think it would be the same for a video presentation (for female students only).



Wz ud) adeddgana)l utiidl g il jadle agadl] agaomalle (50 @b o gl s el sJ) Iduas
%o 8530 g L o)) ienh g (35 5 $dad magiis ) cased)

35.Science students liked using m-learning more than Arts students, however, Arts students
intended to continue using m-learning after the experiment more than Science students. Why do
you think this might be the case?
O sl Gaugr gy U il sa ) dspd) alag i) Gdumisadglumoardicldily
$Jad sy dd) wond) lrsadg) auadiiidily O g dtlladed) s grd) alaggsl g se g sl

36.Male students rated the convenience of m-learning higher than female students. Why do you
think this might be the case?
U s ] wolds flda) g i SJed) sl ) pBhs ) spcgidad)

37. Can you suggest any improvements to the way in which learning can be delivered via an
audio, video or cartoon interface?
s iU sdirgrdl sl eacsiddl i)l o) e s @dln s iz Do b g gbcys| 7B sdoads
Jszd)

38. Is there anything else would like to add about m-learning interfaces or m-learning in
comparison to face-to-face teaching in general?
edgleIGedl sgd) @k 0 s st 5 ondsd) Iz ds Uil O il 3ol gk i s
fogsbz s sagdh

39.1f given a choice would you prefer your course to be delivered through:
JE\C O a@éﬁ‘}“ a.&d\ ed@g\ k._:'&JCdc ‘)\gp\\}“ &"_1‘%;:&\ }d
[ Traditional face to face ~ [] Mobile device O Combined approach CINot sure
oz sdogs rdilagd Jszd e e Ol e g

40. Maybe you have chosen the traditional face-t-face learning ,however, if you have given the
choice would you prefer your course to be delivered through:
[ E-learning via PCs or laptops [] M-learning via phones or tablets []No preference



Appendix G

The copy of the exam/test



Find verbs in the two brackets and choose the right answer which linked to each
tenses’ grammar

Present simple

I. You........convens English language every class. (Speak). Negative
o are not speak
o does not speak
o do not speak
o do not speaks

2. She............. Tennis every week. (Play). Positive
o isplay
o plays
o does play
o play

3. They............ the school at 3.00pm every day. (Leave). Positive
o do leave
o leaves
o are leave
o leave

4. Tt at 8 o’clock every morning. (Start). Negative
does not start

is not start

does not starts

not starts

S0 T to eat Chicken Burger every night. (Like). Negative
am not like

do not likes

not like

do not like



Past simple

L. You.....ooovvvvinnnn, English language yesterday. (Speak).Negative
o did not speaked
o did not speak
o did not speaks
o are not speak

2. She.....ccooenen. Tennis last month. (Play).Positive
o did paly
o play
o isplayed
o played

3. They............... the school at 2.00pm yesterday. (Leave). Positive
o leave
o did leave
o did leaved
o leaved

4, Tt at 8.00 o’clock in the morning. (Start). Negative
did not start

is not started

did not started

does not start

So T the chicken burger last night. (Like). Negative
o did not like
o not liked
o amnot like
o did not liked



Present continuous

I. You........oenvennnn English language right now.(Speak).Negative
o do not speaking
o are not speaking
o not speaking
o are speaking not

2. She.....cceovnin. tennis at the moment. (Play).Positive
o isplaying
o playing
o plays
o does playing
3. They............ for their exams just now. (Leave). Positive
o studying

o do studying
o are study
o are studying

4, Tt to move right now. (Start). Negative
o isnot start
o does not starting
o isnot starts
o isnot starting

5. T to eat chicken burger at the moment. (Like). Negative
o am do not liking
o donot liking
o am not liking
o not liking



Appendix H

A release letter from the main supervisor at Al-Baha University for the completion of
the data collection
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