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Abstract

The dissertation seeks to explore how to improve users’ adoption of mobile
learning in current education systems. Considering the difference between basic
and tertiary education in China, the research consists of two separate but
interrelated parts, which focus on the use of mobile learning in basic and tertiary
education contexts, respectively.

In the dissertation, two adoption frameworks are developed based on previous
studies. The frameworks are then evaluated using different technologies.
Concerning mobile learning use in basic education settings, case study
methodology is utilized. A leading provider of mobile learning services and
products in China, Noah Ltd., is investigated. Multiple sources of evidence are
collected to test the framework.

Regarding mobile learning adoption in tertiary education contexts, survey
research methodology is utilized. Based on 209 useful responses, the framework
is evaluated using structural equation modelling technology. Four proposed
determinants of intention to use are evaluated, which are perceived ease of use,
perceived near-term usefulness, perceived long-term usefulness and personal
innovativeness.

The dissertation provides a number of new insights for both researchers and
practitioners. In particular, the dissertation specifies a practical solution to deal
with the disruptive effects of mobile learning in basic education, which keeps the
use of mobile learning away from the schools across such as European countries.
A list of new and innovative mobile learning technologies is systematically
introduced as well. Further, the research identifies several key factors driving
mobile learning adoption in tertiary education settings. In theory, the dissertation
suggests that since the technology acceptance model is initiated in work-oriented
innovations by testing employees, it is not necessarily the best model for
studying educational innovations. The results also suggest that perceived long-
term usefulness for educational systems should be as important as perceived
usefulness for utilitarian systems, and perceived enjoyment for hedonic systems.
A classification based on the nature of systems purpose (utilitarian, hedonic or
educational) would contribute to a better understanding of the essence of IT
innovation adoption.

Keywords: mobile learning, technology acceptance, disruptive effects, long-
term usefulness, basic education
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Chapter 1

Introduction

“Wherever one looks, the evidence of mobile penetration and adoption is irrefutable:
cell phones, PDAs (personal digital assistants), MP3 players, portable game devices,
handhelds, tablets, and laptops abound. No demographic is immune from this
phenomenon. From toddlers to seniors, people are increasingly connected and are
digitally communicating with each other in ways that would have been impossible to
imagine only a few years ago.”

(Wagner, 2005, pp. 42)

“Consequently, it comes as no surprise that sooner or later people would begin to look
for ways to integrate mobile computing into e-learning to make courses more accessible

and portable.”
(Corbeil and Valdes-Corbeil, 2007, pp. 52)

1.1 Mobile learning: conceptual framework and context for use

Due to the continued expansion and increased reliability of broadband wireless
network, mobile devices nowadays can be used to transmit text, voice, video and
animated images at anyplace and anytime. These help to create a new
mechanism for training and learning, which is termed as ‘mobile learning’ (or
m-learning). The impacts of mobile learning are profound in light of a
worldwide proliferation of mobile phones. According to a recent report of
Euromonitor (2010), there were 4.0 billion mobile phone subscriptions in the
world in 2008, an increase from 1.4 billion in 2003. Portio (2009) forecasted that
the number of worldwide mobile subscriptions will surpass 6.3 billion by the end
of 2014. In Western Europe, the figure has already reached 100% since 2007.
These statistics indicate that no demographic is immune from the use of mobile
phone and that potential users of mobile learning abound.

The past decade has seen mobile learning grow from a minor research interest to
a thriving research field. It is now increasingly used in museums, schools and
workplaces, enabling a wide range of new educational possibilities. For learners
in general, mobile learning facilitates the utilization of previously unproductive
time, enables learning behaviours regardless of time and place, and brings about
tremendous possibilities for personalized, tailored and context-aware learning-
support services. As Punie (2007) states that, if leveraged appropriately, mobile
learning makes it possible to form a learning space which is socialized, personal,

1



digital, trusted, pleasant and emotional, creative and flexible, certified, open and
reflexive. In universities, mobile learning helps educational institutions to
enhance the accessibility, interoperability and reusability of educational
resources, and also to improve flexibility and interactivity of learning behaviours
at convenient times and places (Murphy, 2006). From the view of society,
mobile learning not only extends learning opportunities to the traditionally hard-
to-reach learner communities, e.g. dropout teenagers, unemployed learners and
learners with learning disabilities, but it also provides a practical alternative to
implement informal learning and lifelong learning. In many parts of the world,
mobile learning is becoming a new booming industry sector and provides new
business opportunities for merchants. For instance, according to a forecast
released by Ambient Insight in 2008 (Adkins, 2008), in spite of the current
economic crisis, the mobile learning market in the USA reached $538 million in
2007 and it is estimated to continue to grow at a five-year compound annual
growth rate (CAGR) of 21.7%. Mobile device manufacturers, such as Nokia and
Apple, have stepped in the mobile learning market and are now playing an
important role.

1.1.1 Conceptualizing mobile learning

Despite widespread enthusiasm, mobile learning is still in its infancy and in an
embryonic stage (Motiwalla, 2007). At this stage, researchers defined mobile
learning from different perspectives, even if little agreement has been achieved.

For instance, Geddes (2004) defined mobile learning as the acquisition of any
knowledge and skill through using mobile technology, anywhere, anytime that
results in an alteration in behaviour. Geddes further specified that ‘alteration in
behaviour’ indicates the result of learning from the perspective of behaviourism.

Ting (2005) conceptualized mobile learning as the application of mobile or
wireless devices for learning when the learner is moving. The target of mobile
learning is to enhance the value of wireless communication network, not to be a
substitute for the classroom learning. Meanwhile, flexible, accessible and
personalized learning activities are considered as the advantages provided by
mobile learning (Ting, 2005).

Sharma and Kitchens (2004) referred to mobile-learning as a learning process
which takes the advantages of mobile devices, ubiquitous communications
technology and intelligent user interfaces. The adoption of mobile learning
would facilitate further progress in “pedagogy, educational roles, curricular
content, and classroom practices” (Sharma and Kitchens, 2004, pp. 203). In
addition, Sharma and Kitchens (2004) noted that mobile learning intelligently



combines e-learning and instructor-led training to be a new kind of blended
learning.

The majority of researchers and educators, actively or passively, describe mobile
learning as the prolongation of e-learning. Wagner (2007), for example, regarded
mobile learning as an extension of e-learning utilization at organizations. Jacob
and Issac (2007) described mobile learning as a subset of e-learning. Motiwalla
(2007, pp. 594) held the opinion that mobile learning is an essential extension of
e-learning even though ‘this transition will not occur over night’. Quinn (2000)
described mobile learning as the convergence of mobile computing and e-
learning. In addition, both Wagner (2007) and Motiwalla (2007) considered that
mobile technologies and mobile devices are stimuli to promote e-learning.

Among all the mobile learning definitions made, Laouris and Eteokleous (2005)

provided one of the most extensive ones. After a comprehensive review and

comparisons between e-learning and mobile learning in the article, they

proposed an abstract formulation for the definition of mobile learning as follows:
MLearn =f (t, s, LE, c, IT, MM, m)

In the formula, the t, s, LE, C, IT, MM and m stand for time, space, learning-
environment, content, information technology, mental abilities and method,
respectively.

For the purpose of this dissertation, mobile learning is defined as the acquisition
of any knowledge and skill through the use of handheld technology, anywhere,
anytime, which is adapted from the work of Geddes (2004). A mobile learning
device can be a handheld device but not necessarily a communication device.
For instance, a mobile learning device can be a MP3, a MP4 or an E-book
reader. Specifically, Corbeil and Valdes-Corbeil (2007) summarized eight
different handheld devices for the purpose of mobile learning in terms of their
particular merits and limitations, such as USB Drive. In particular, there is a
series of new handheld devices designed especially for mobile learning purpose,
which have no wireless telephony capability. In this sense, mobile learning
devices therefore should not be limited to the contexts of mobile phones.

1.1.2 Context of use

Context of use has been identified as an important variable to understand the use
of mobile services. Use context can be defined as the concrete social setting in
which a technology is going to be used (Wijngaert and Bouwman, 2009). The
use of technology tends to be context-dependent (e.g. Wijngaert and Bouwman,
2009; Liu and Li, 2010). Similarly, to evaluate how mobile learning will be
adopted, it is necessary to understand the possible contexts where mobile
learning will be utilized.



By summarizing previous studies, Chen and Kotz (2000) divided mobile
computing context into four categories:
o Computing context, such as network bandwidth, communication costs, and
nearby resources such as workstations, printers.
e User context, e.g., user’s profile, location, people nearby.
oPhysical context, e.g., lighting, noise level, traffic conditions.
e Time context, e.g., time of the day, season of the year.

Regarding everyday learning activities, Vavoula (2005) classified context into
six types, including temporal context, social context, situational context,
educational context, activity context and historical context. In the study, Vavoula
(2005) collected 161 learning scenarios reported from 15 adult participants in a
period of two weeks. More specifically, 82 of the total 161 learning scenarios
were found to take place at learners’ office or home, while 34, 10, 8 and 3
scenarios took place in other locations in the workplace outside the office, at
places of relaxation, outdoors and in a friend’s house, respectively (Vavoula,
2005). 23 learning scenarios occurred in other locations, including places of
worship, cafes, hobby stores, the doctor’s surgery, in cars. Only 1% of the self-
reported scenarios happened on public transport. This suggests a possible
opportunity for people to exploit previously unproductive travelling time for
learning purpose. To some degree, the study indicated that there are many
learning scenarios in daily life where mobile learning can probably be involved
and lend a helping hand. On the other hand, learning activity occurs frequently
in daily life as long as people intend to adapt their activities to enable
educational outcomes.

Some researchers emphasized the impact of interaction on forming mobile
learning context. Sharples et al. (2005) proposed that context should not be
viewed as a shell surrounding the learner at given time and place; context is a
dynamic entity and is constructed through the interactions between learners and
their environment. Similarly, Luckin et al. (2007) suggested that users can create
learning contexts by themselves.

Further, some research indicated that mobile learning can be advantageous if a
learner is situated in the ‘right’ episodes, particularly when a learner is moving
or at a ‘non-place’. The term ‘non-place’ refers to the places where people are
mobile in logic, but physically immobile, such as airport terminals and waiting
halls (Kynaslahti and Seppélé, 2003). Additionally, mobile learning can benefit
learners situated in a stable episode, such as in class or in a situation where
people want to avoid moving, e.g., a patient receiving a daily diagnosis and
prescription at home from a doctor who is working at the hospital. At home, a
sofa or a bed is the most frequently mentioned place by mobile device owners
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(Hujala, et al., 2003), which can be a potentially ideal location for mobile
learning. Additionally, mobile learning can be very useful regarding just-in-time
learning or learning in urgent situations, such as first aid (Kynéaslahti, 2003).

1.2 What do we expect from mobile learning?

Continuous technology advance rapidly increases the availability of low-cost
mobile devices and mobile services, making mobile devices affordable to the
masses (Cobcroft et al., 2006). As a result, more and more learners, who were
previously unreachable from traditional education system, become accessible
using their mobile phones. To a great extent, mobile learning is a method that
seeks to extend education to all social economic levels and to various different
contexts. Hence, it can be stated that potential users who can benefit from
mobile learning abound.

1.2.1 Mobile learning for school and college students

As forefront users of mobile technologies in modern societies, today’s students
have new characteristics different from their predecessors. Prensky (2001) stated
that learners of different generations perceive and adopt information technology
differently. ‘Millennial students’, those born in or after 1982, are grown up with
SMS, mobile phones, chat rooms and emails as the main sources of
communication (Oblinger, 2003; Oblinger, 2004; McMahon and Pospisil, 2005).
In a review of over 400 studies related to mobile learning, Cobcroft et al. (2006,
pp. 22) indicated that today’s learners have changed greatly due to “a constant
exposure to digital technologies, gadgets, games, and mobile devices”. The
millennial generation has developed an information technology mindset and a
highly developed skill in multitasking (McMahon and Pospisil, 2005). They are
described as having a focus on ‘connectedness’ and social interaction with a
preference for group-based methods in study and social occasions (McMahon
and Pospisil, 2005). It is suggested that students can learn best when their
learning is socially constructed and contextual, self-controlled with clear
outcomes and goals (McMahon and Pospisil, 2005; Oblinger, 2003). In
summary, as Prensky (2001) points out, constantly surrounded by digital
equipments, today’s students “are no longer the people our educational system
was designed to teach” (Prensky, 2001, pp. 1). Hence, many educators expected
that mobile learning would accommodate today’s students’ life- and learning
styles and engage students for a better education performance and outcomes (e.g.
Cobcroft et al., 2006).



1.2.2 Mobile learning for mobile workforce

Apparently, today’s working environment and social competition become
increasingly knowledge-based. This raises a need for employees to adopt more
learning activities to renew and update their skills and knowledge, so as to stay
competitive in workplace. The rise of learning requirements however went with
problems, as today’s workforce becomes increasingly nomadic around the world
(Edwards, 2005). For example, according to the forecast of IDC (2008), 75% of
American workforce and 80% of Japan workforce will become nomadic by
2011. Also it is estimated that the worldwide mobile worker population will
increase from 758.6 million in 2006 to 1.0 billion in 2011, accounting for 30.4%
of the total workforce (IDC, 2008). On the other hand, the time available for
employees to access training in a traditionally sedentary manner is limited. In
2003, an employee on average had less than three days of training (Hayes et al.,
2005). There is little evidence showing that time and resources available for
formal training will be increased. Hence, the use of mobile learning can be
beneficial considering its ubiquitous availability for nomadic workers.

1.2.3 Mobile learning for economically and educationally
disadvantaged learners

Some teenagers are subjectively unsatisfied with or economically unable to
attend conventional classroom-based learning environments nowadays.
Consequently they drop out without pursuing any further training or education.
The dropouts are generally unreachable by conventional educational approaches
and are more prone to become the future illiterates, resulting in particular social
problems. For example, it is estimated that in the UK, nearly 10 million adults
were found lacking confidence in using literacy skills (BBC, 2007), while in
China, the number of people deemed illiterate jumped from 30 million in 2000
to 116 million in 2005, right after India (China Daily, 2007). Worldwide, there
are about 785 million illiterate adults aged over 15 in 2009 (Indexmundi, 2009).
Early dropout of teenagers from schools would cause serious social problems. It
is reported that early dropouts are more likely to be in prison, unemployed, poor
health, divorced and single parents, living in poverty and receiving government
assistance (Pytel, 2006). Compared to the relatively high cost of a personal
computer, a mobile phone contributes to an affordable conduit for young people
to access education. As the mobile phone to a large degree provides the only
effective channel for educator to access these disadvantage learners, mobile
learning is therefore expected to make a contribution in this regard.



1.3 Benefits of mobile learning

Tremendous advantages of mobile learning for different learner groups have
been identified, which will be discussed in this section.

1.3.1 Benefits of mobile learning for general educators and learners

A series of studies have been conducted on students’ use of mobile learning
technology. In a review of about 140 previous studies, Savill-Smith and Kent
(2003, pp. 4) stated that palmtop computers can “assist students’ motivation,
help organizational skills, encourage a sense of responsibility, help both
independent and collaborative learning, act as reference tools, and can be used to
help track students’ progress and for assessment”. In a similar way, Corbeil and
Valdes-Corbeil (2007, pp. 54) summarized the advantages of the use of mobile
learning as follows:

o Great for people on the go.

¢ Anytime, anywhere access to content.

o Can enhance interaction between and among students and instructors.

o Great for just-in-time training or review of content.

o Can enhance student-centred learning.

o Can appeal to tech-savvy students because of the media-rich environment.

o Support differentiation of student learning needs and personalized learning.

eReduce cultural and communication barriers between faculty and students
by using communication channels that students like.

eFacilitate  collaboration through synchronous and asynchronous
communication.

Based on 12 international case studies, Kukulska-Hulme and Traxler (2005)
summed up the advantages of using mobile learning for teaching and learning
purposes. These advantages typically include:

Access
e Improving access to assessment, learning materials and learning resources.
eIncreasing flexibility of learning for students.
e Compliance with special educational needs and disability legislation.

Changes in teaching and learning:
e Exploring the potential for collaborative learning, for increasing students’
appreciation of their own learning process, and for consolidation of
learning.



o Guiding students to see a subject differently than they would have done
without the use of mobile devices.

e Identifying learners’ needs for just-in-time knowledge.

eEXxploring whether the time and task management facilities of mobile
devices can help students to manage their studies.

eReducing cultural and communication barriers between staff and students
by using channels that students like.

eWanting to know how wireless/mobile technology alters attitudes, patterns
of study, and communication activity among students.

Alignment with institutional or business aims:

eMaking wireless, mobile, interactive learning available to all students
without incurring the expense of costly hardware.

e Delivering communications, information and training to large numbers of
people regardless of their location.

eBlending mobile technologies into e-learning infrastructures to improve
interactivity and connectivity for the learner.

eHarnessing the existing proliferation of mobile phone services and their
many users. (Kukulska-Hulme and Traxler, 2005, pp. 3-4)

1.3.2 Benefits of mobile learning for mobile workforce

For both mobile workforces and enterprises, the benefits of mobile learning are
many. If implemented appropriately, mobile learning can help enterprises to
reduce the traditional training infrastructure, assist employees’ learning
behaviours and promote their productivity and effectiveness whilst moving (e.g.
Grohmann et al., 2005; Donnelly, 2009). Koschembahr (2005) suggested that
mobile learning can assist enterprises in saving cost, enhancing customer
services and offering better selling opportunities. Also it is capable of improving
job satisfaction and reducing job stress as well as employee turnover
(Koschembahr, 2005). It enables employees to utilize previously unproductive
time in concert with people’s hectic lifestyle (Geddes, 2004). Regarding ICT
literacy, Punie (2007) stated that mobile learning helps to advance ICT skills,
promote digital competence and fight ICT resistance. Ufi/learndirect and Kineo
(2007) suggested that mobile learning enables to deal with a number of
challenges faced by business community as follows:

eMobile learning enables business entities to provide learning to mobile
staff and to distribute learning quickly.



o Mobile learning enables the delivery of key data at the point of need—
particularly relevant for workers who need access to updated product
specifications, pricing details or other time-sensitive information.

e Mobile learning enables companies to utilize staff downtime, those short
periods of time waiting or travelling.

1.3.3 Benefits of mobile learning for economically and educationally
disadvantaged learners

Compared to traditional educational approaches, mobile learning has a number
of unique advantages in engaging economically and educationally disadvantaged
learners. Considering the fact that many learners might never be able to afford a
personal computer or enrol into formal education again, a mobile phone, which
is becoming increasingly affordable for people, would contribute to an effective
education delivery method. The advantages of implementing mobile learning for
those learners are many. For instance, benefited from the communication
function and the personal nature of mobile phone, mobile learning enables
collaboration and informal interaction between peer students, which helps
students to build social capital and motivates disengaged or at-risk students
(Naismith et al., 2004; Sharma and Kitchens, 2004). On the other hand, it adds a
new dimension for student-instructor interaction and induces a positive attitude
among the students towards the instructor and learning (Vogel et al., 2007; Pei-
Luen et al., 2006; Grohmann et al., 2005). In a similar way, Attewell (2005)
stated that mobile learning is capable of benefiting disadvantage learners in the
following aspects:

eMobile learning helps learners to improve literacy and numeric skills and
to recognize their existing abilities;

o Mobile learning can be used for promoting independent and collaborative
learning experiences;

eMobile learning helps learners to identify where they need assistance and
support;

o Mobile learning helps to combat resistance to the use of ICT and can help
to overcome the divide between mobile phone literacy and ICT literacy;

e Mobile learning helps to remove some of the formality from the learning
experience and engages reluctant learners;

eMobile learning helps to concentrate a learner’s attention for longer
periods;

o Mobile learning helps to raise self-esteem;

eMobile learning helps to raise self-confidence.



In light of its tremendous benefits, educators in general hold positive
expectations on the future of mobile learning. For instance, Sharma and Kitchens
(2004) argued that the advent and subsequent development of mobile learning
indicate a profound evolution from distance learning (d-learning) to electronic
learning (e-learning) and then on to mobile learning (m-learning). In addition,
mobile learning is expected to establish a sort of “highly situated, personal,
collaborative and long-term (learning); in other words, truly learner-centred
learning” (Naismith et al., 2004, pp. 36).

1.4 Motivation and aim for research; research problem and questions

Currently, mobile learning industry is still in an embryonic stage. In particular,
the uptake of mobile learning in general is much slower than expected. Pozzi
(2007) stated that currently the use of mobile learning in school contexts is
occasional and in a supplemental way. Patten et al. (2006) categorized current
mobile learning applications into seven categories, namely administrative,
referential, interactive, micro-world, data collection, location aware and
collaborative. Finally, they concluded that much of the work presented across
the categories has limited success “in the field” (Patten et al., 2006). Herrington
and Herrington (2007) argued that current use of mobile learning is
pedagogically regressive and is predominantly within a didactic, teacher-centred
paradigm. In a study on mobile learning use in tertiary institutions, Duncan-
Howell and Lee (2007, pp. 230) stated that “the adoption of M-Learning (mobile
learning) in tertiary settings would appear to be underway, though it is still in its
infancy.”

A number of studies indicated that there are many challenges impeding users’
acceptance of mobile learning technology. First, it is suggested that availability
of mobile technology per se does not guarantee the use of technology. Recent
report indicated that, in spite of a growing popularity of Third-generation (3G)
mobile telephony, advanced mobile services have not yet found their ways into
users’ everyday lives and users are generally hesitant to use these services
(Carlsson et al., 2005; Carlsson et al., 2006a; Walden et al., 2007). There is no
reason why mobile learning should be an exception.

Second, there are a number of possible technical restrictions that impede the use
of mobile learning. Wang et al. (2009) indicated that the existence of a number
of technological challenges makes it difficult to adapt traditional e-learning
resources for mobile learning use. As specified by Maniar et al. (2008), these
restrictions to a large degree are of ten aspects: (i) lack of data input capability;
(ii) low storage; (iii) low bandwidth; (iv) limited processor speed; (v) short
battery life; (vi) lack of standardization; (vii) limited interoperability; (viii)
compatibility issues; (ix) low screen resolution; and (x) small screen size.
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Third, unlike conventional classroom-based learning, the use of mobile learning
presents a new option instead of a compulsory responsibility. Hence, the success
of mobile learning heavily lies in learners’ subjective willingness to adopt the
technology. However, not all the learners are willing to use mobile learning. For
instance, the studies of Attewell (2005) and Attewell and Savill-Smith (2003)
found that an important part of the learners have no preference for future use of
mobile learning at the end of their projects. Albeit equipped with advanced
mobile devices, many students and education programmes are still not ready for
mobile learning despite their familiarity with advanced mobile technologies
(Corbeil and Valdes-Corbeil, 2007).

Fourth, recent years have seen a number of mobile learning phenomenons that
are not well explained. Even if the conception of mobile learning has been
proposed for more than ten years, the research on mobile learning is still lack of
theoretical underpinnings. The industry has seen many mobile learning
initiations failed with an investment of million dollars, but there are many
mobile learning developers who make an annual profit of millions of dollars. We
have seen mobile learning being frequently described as an education solution
benefited from a wide prevalence of mobile phones, which are, however,
forbidden to be used in schools across European countries. Meanwhile, we have
seen a number of digital handhelds being specifically designed for mobile
learning purposes, which are widely accepted by young students in schools in
China. We have seen mobile learning being mostly described as a solution for
learners of all ages; however, users of different age groups tend to use mobile
learning in different ways. We have seen mobile learning being mostly described
as a solution for mobile learners; however, some users tend to use it in stable
environments, such as in classrooms and at home. Taking the above problems
into consideration, it is necessary to investigate learners’ behaviours in a more
detailed way.

Considering above-mentioned challenges, a study to investigate learners’
behaviour towards mobile learning acceptance is apparently needed. A research
in this regard would offer fresh and practical insights on how learners use and
accept the mobile learning technology. This is also the aim of the dissertation.
The research is set to collect data in China, where mobile learning industry
develops rapidly. It is worth noting that companies in China made a number of
breakthroughs in implementing mobile learning technology in basic education.

Accordingly, the key research problem of the dissertation is to find out how to
improve users’ adoption of mobile learning. Considering contextual differences
between basic and tertiary education environments, the dissertation aim to
investigate the key research problem by answering two subset research
guestions, which are (Table 1.1):
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1. How to promote students’ acceptance of mobile learning in schools?
a. Why does mobile learning achieve an unprecedented success in basic
education in China? How is mobile learning industry in China dealing with
challenges faced?
b. How to implement mobile learning in basic education so that it is
acceptable by students, teachers and parents?

2. How to promote students’ acceptance of mobile learning in universities?
a. What are the factors driving mobile learning adoption in universities?
b. To what degree do these factors influence the adoption of mobile learning
in universities?

Table 1.1 Research questions

1.5 Overview of the dissertation and contributions from original
papers

To solve the above-formulated research questions, the dissertation is organized
into eight chapters (see figure 1.1).

Chapter 1 explains the significance of the research, including what we expect
from implementing mobile learning and the benefits of using the technology.
Research objectives, motives and questions are presented in this chapter as well,
followed by an outline of the structure of the dissertation.

Chapter 2 provides the state-of-art of current mobile learning development. Both
theoretical and practical developments of mobile learning are depicted. Self-
directed learning theory is discussed in the chapter, which helps to provide a
theoretical underpinning of mobile learning research. The self-directed learning
theory, also applied in Chapter 6, serves as an important theory to explain the
disruptive effects of mobile learning in basic education. Additionally, mobile
learning development in China is explicitly introduced, which offers background
information of conducting the research.

Chapter 3 presents methodological basis of the dissertation and methodologies
adopted for conducting the research.

Chapter 4 reviews key adoption theories in IS concerning the factors driving IT
innovation adoption and success. Additionally, adoption research concerning
both mobile technology and education technology is reviewed as well. This
chapter offers theoretical basis for establishing research models.

Chapter 5 establishes the research frameworks based on Chapter 4. Explicitly,
two research frameworks are built concerning mobile learning in basic and
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tertiary education environment, respectively. These two frameworks guide
guestionnaire design and data collection process.

Chapter 6 presents the research process and findings on mobile learning
adoption in basic education. The related framework is assessed in the chapter.

Chapter 7 presents questionnaire design, data collection, instrument assessment
and data analysis of research on mobile learning adoption in tertiary education.
Key findings are illustrated and the related framework is assessed as well.

Chapter 8 summarizes research findings and answers to the research questions
proposed at the beginning of the dissertation. Contributions of the research are
discussed. The limitations of the dissertation are also presented and possible
avenues for further research are discussed.

Chapter 1
1. How to 7 ‘ ™ Paper1
promote students’ L. Chapter 2 ¢\
acceptance of the \ Paper 2
How to mobile learning in . Chapter 3 X4
improve schools? k\\ //‘ Paper 3
(thsen_v' > Chapter 4 %\V".\ Paner 4
adoption > Paper
of mobile N Chapter 5 }‘_}&.‘,&,
. 2. How to apter 5 RZHA
learning? ) N Paper 5
g \
promote students )Q& *
acceptance of the ¢ Chapter 6 \\\
mobile learning in “‘i Paper 6
universities? i Chapter 7 7"‘

Figure 1.1 Interrelationships between research questions and publications
The dissertation is based on seven original publications, which are:

Publication 1: Liu, Y. and Li, H-X. (2008). Supporting Distance Users of
Mobile Learning Technology. In proceedings of 2008 International Conference
on Computer Science and Software Engineering, Wuhan, China.

The paper reports on the potentials of mobile learning in concert with people’s
expectation on the technology. Learning requirement and characteristics of
different user groups are discussed. The paper concludes that mobile learning is
of practical significance and that it is therefore meaningful to conduct the
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research. The paper provides a starting point for the present research and
contributes to chapter 1 and 2.

Publication 2: Liu, Y. and Li, H-X. (2009). What Drives M-learning
Success?—Drawing Insights from Self-Directed Learning Theory. In proceeding
of Pacific Asia Conference on Information Systems 2009 (PACIS 2009),
Hyderabad, India.

The paper identifies the fact that current mobile learning research is lack of
concrete theoretical underpinnings. Accordingly, the paper introduces self-
directed learning theory into the field and uses it to explain the phenomena of
current mobile learning development. A number of mobile learning initiates are
summarized and classified, which offers a brief picture of current mobile
learning development. The paper explains the formation of disruptive effects of
using mobile learning technology from the view of self-directed learning theory.
The paper concludes that self-directed learning theory should be a sound
theoretical underpinning for further mobile learning research. The paper
contributes to chapter 2, 5, 6 and 8, and helps to answer the research question 1.

Publication 3: Liu, Y. and Li, H-X. (Accepted). Supporting Distance Users of
Mobile Learning Technology, In Chao, L. (Ed.), Open Source Mobile Learning:
Mobile Linux Applications. Publisher: IGI Global.

This book chapter is based on an integrated extension of both publication 1 and
publication 2. The book chapter systematically introduces (i) key contexts of
using mobile learning; (ii) theoretical and technological underpinnings of mobile
learning implementation; (iii) advantages of applying mobile learning for
different user groups. It contributes to chapter 1 and 2 in the dissertation.

Publication 4: Liu, Y. Liu, J. and Yu, S. (2008). A Case Study on Mobile
Learning Implementation in Basic Education. In proceedings of 2008
International Conference on Computer Science and Software Engineering,
Wuhan, China.

The paper is based on a case study on the success of mobile learning in basic
education in China. Explicitly, the paper investigates a series of products of
Noah Ltd., which are termed digital learning devices. Based on the technology
acceptance model, a number of possible driving factors of mobile learning use
are specified, which provide a direction for investigating the success of the
company. In addition, technological breakthroughs achieved by the company are
illustrated, together with its unique conceptions on mobile learning
implementation. The paper helps to answer the research question 1 and relates to
chapter 3, 4, 5, 6, 8 in the dissertation.
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Publication 5: Liu, Y. Han, S-N. and Li, H-X. (2010). Understanding the factors
driving m-learning adoption: A literature review. Journal of Campus-Wide
Information Systems, Volume 27, Issue 4, pp. 210-226.

The paper aims to build a sound theoretical framework for investigating mobile
learning adoption. Based on a review of prior adoption studies related to both
mobile and educational technology, the framework is established which serves
as the basis for future empirical study. The paper serves as a basis for developing
adoption model in publication 6. It contributes to chapter 4 and 5 in the
dissertation.

Publication 6: Liu, Y. Li, H-X. and Carlsson, C. (2009). Exploring the Factors
Driving M-Learning Adoption. In proceeding of 15" Americas Conference on
Information Systems (AMCIS 2009), San Francisco, California, USA.

Based on a survey questionnaire, the paper empirically assesses the driving
factors of the intention to use mobile learning. In the paper, mobile learning
applications and platforms in tertiary education contexts are discussed.
Additionally, a number of hypotheses are developed and tested based on 209
useful responses. The paper concludes with a number of practical suggestions.
The paper helps to answer the research question 2 and relates to chapter 3, 4, 5, 7
and 8 in the dissertation.

Publication 7: Liu, Y. Li, H-X. and Carlsson, C. (2010). Factors driving the
adoption of m-learning: An empirical study. Computers & Education, VVolume
55, Issue 3, pp.1211-1219. (Thomson ISI; 2009 Impact Factor = 2.059).

The paper is an extension of publication 6. A more in-depth discussion is made
in the paper regarding the validation of using TAM in education contexts.
Compared to publication 6, the paper specifically illustrates the research
background and survey process. In addition, theoretical and practical
contributions of the research are discussed in a more detailed manner as well.
Like publication 6, the paper helps to answer the research question 2 and relates
to chapter 3, 4, 5, 7 and 8 in the dissertation.
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Chapter 2

Literature review: state-of-art of mobile learning
development

In light of its tremendous potential, a wide spectrum of research has been
conducted to promote the development of mobile learning. This chapter
discusses the state-of-art of current mobile learning development from both
theoretical and practical views. Current theoretical underpinnings for mobile
learning are illustrated regarding their features. Considering the lack of sound
theoretical underpinnings of mobile learning research, self-directed learning
theory is introduced, which appears to be very useful to explain users’ mobile
learning activities. In practice, the development of mobile learning is discussed
regarding different stakeholders. For instance, government organizations expect
that mobile learning would help to deal with some difficult social problems, such
as reducing the number of illiterates. Merchants seek to generate new revenue by
selling mobile learning services and products. Educational institutions hope to
improve teaching performance and engage their students by the use of mobile
technology. Those efforts initiate new features of mobile learning development
in different areas and countries. This chapter aims to offer a brief picture of
mobile learning development in the world. In particular, a description of both
mobile learning industry in China and Chinese education systems is made. As
the dissertation is based on the development of mobile learning in China, this
gives some basic information of research contexts, which is very important for
an audience to understand the contribution and findings of the present
dissertation.

2.1 Theoretical development of mobile learning

Unlike traditional education approaches, mobile learning is built on the use of
mobile technologies. Hence, mobile learning has a number of unprecedentedly
new features. In concert with the unique nature of mobile technologies, these
new features can be illustrated as shown in Table 2.1 (source from: Sharples et
al., 2005, pp. 3).
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New Learning New Technology

Personalized Personal
Learner-centred User-centred
Situated Mobile
Collaborated Networked
Ubiquitous Ubiquitous
Lifelong Durable

Table 2.1 Convergence between learning and technology

However, these new features also bring about new challenges for mobile
learning establishing its theoretical underpinnings. Note that most theories of
pedagogy fail to capture the unique nature of mobile learning, as they are mostly
based on the assumption that learning takes place in a classroom environment,
controlled by teachers. Compared with previous education methods, mobile
learning appears to be a learner-centred approach (Naismith et al., 2004). It
typically takes place in an unstructured environment and seeks to tailor service
for personal needs.

2.1.1 Five mobile learning theoretical underpinnings proposed by
Naismith et al.

Currently theoretical underpinnings of mobile learning research are mostly based
on the work of Naismith et al. (2004), who compared new mobile learning
practices against existing learning theories, which are behaviourist,
constructivist, situated, collaborated, informal and lifelong learning.

e Behaviourist learning theory

Behaviourist learning emphasizes learning experiences gained as a change in
observable actions with proper stimulus and response. This approach is
“predetermined, constrained, sequential and criterion-based” (Juhary, 2007, pp.
378). With the advance of mobile technologies, mobile learning makes it
possible to form a ‘drill and feedback’ mechanism complied with the
behaviourist learning theory. Specifically, mobile learning can give learners
content specific questions, then gather their responses in a rapid manner and
provide instant feedback by such as using wireless network or SMS, which fits
with the behaviourist learning paradigm (Naismith et al., 2004).

o Constructivist learning theory

The constructivist theory emphasizes gaining learning experience in a way that
learners actively build new ideas or concepts based on both their previous and
current knowledge (Naismith et al., 2004). With a mobile phone, a learner can
construct his/her own knowledge and share it freely with peers regardless of
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time and place. Specifically, an easy way for mobile learning to enable an
immersive constructivist learning experience is to offer edutainment (e.g.
handheld games) (Corbeil and Valdes-Corbeil, 2007).

o Situated learning theory

Situated learning focuses on learning activities that occur in authentic contexts
(Naismith et al., 2004), where the environment itself appears to be a part of
education resources. For situated learning, the environments can be pre-
organized, such as studying in a museum (Etxeberria et al., 2007), or naturally
developed, such as watching birds in open air (Chen et al., 2003). Explicitly,
situated learning experience can be realized via three manners, namely problem-
based learning, case-based learning, and context-aware learning (Naismith et al.,
2004).

o Collaborated learning theory

Collaborated learning experiences are initiated as a learning process with proper
social interaction (Naismith et al., 2004). The increasing availability of wireless
networks in personal devices not only makes it much easier to communicate and
share data, files and messages with partners, but also makes learning
collaboration easier to initiate and to respond to. Taking the recent popularity of
open source software into account, learning collaboration to a large extent seems
to be more self-initiated and socialized.

¢ Informal and lifelong learning theories

Informal and lifelong learning focuses on the learning activities that take place
outside a dedicated learning environment, such as a predetermined curriculum
(Naismith et al., 2004). Informal learning can be intentional with intensive and
deliberate learning efforts, or it can be accidental, such as through TV,
newspapers and conversations (Naismith et al., 2004). To the degree that mobile
devices facilitate instant information acquisition in a seamless and unobtrusive
way, mobile learning is in particular suited to promote informal and lifelong
learning experience.

In essence, different learning theories seek to offer different mobile learning
experiences and picture mobile learning from different aspects. It is the inherent
nature of mobile learning that lends itself well to motivate learners intrinsically
by offering versatile learning experiences. Hence these learning experiences
should be integrated and combined instead of being separated.

Naismith et al. (2004)’s introduction of these theories into mobile learning
contexts makes an apparent contribution to the field, which offers a number of
practical insights about how mobile learning can be implemented into people’s
learning activities. However, these learning theories simply focus on explaining
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how learning happens, while the learning activities suggested by those learning
theories take place regardless of technological environment surrounded.
Accordingly, these learning theories are not pertaining to mobile learning and
fail to represent the unique nature of mobile learning as well.

Further, built upon a summarization of current mobile learning projects,
Herrington and Herrington (2007) argued that current mobile learning
applications are predominantly developed with a didactic, teacher-centred
paradigm. In a contradictory manner, mobile learning is widely described as a
learner-centred approach (e.g. Naismith et al., 2004; Moses, 2008).

The long dearth of proper theoretical underpinnings in mobile learning research
has been identified by many researchers (e.g. Sharples et al., 2005; Muyinda,
2007). Regarding this challenge, Sharples et al. (2005) proposed a list of criteria
against which a new mobile learning theory could be tested. These criteria also
offer an important foundation for developing a new theoretical underpinning for
mobile learning research, which are:

els it significantly different from current theories of classroom, workplace
or lifelong learning?

eDoes it account for the mobility of learners?

eDoes it cover both formal and informal learning?

e Does it theorize learning as a constructive and social process?

eDoes it analyse learning as a personal and situated activity mediated by
technology? (Sharples et al., 2005, pp. 4)

2.1.2 Learner-centred andragogy: Self-directed learning theory

In light of the lack of theoretical underpinnings, self-directed learning theory is
introduced here. The purpose of this is to offer an alternative theoretical
underpinning for mobile learning research, which also helps to explain learners’
acceptance of mobile learning.

Self-directed learning (SDL) theory is a theory that has long been stressed and
applied in problem-based, lifelong and distance learning settings (Fisher et al.,
2001; Stewart, 2007). SDL can be defined in two general ways: (a) as a process
of learning (Garrison, 1997; Grow, 1991), and as a personal attribute
(Guglielmino et al., 1996; Oddi, 1987). In its broadest meaning, “self-directed
learning describes a process in which individuals take the initiative, with or
without the help of others, in diagnosing their learning needs, formulating
learning goals, identifying human and material resources for learning, choosing
and implementing appropriate learning strategies, and evaluating learning
outcomes” (Knowles, 1975, pp. 18).
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SDL research has evolved to be an empirical approach as early as 1980.
Guglielmino (1977) proposed a notion of SDL readiness and developed a
questionnaire to empirically assess learners’ SDL attributes. This measurement
concerns three variables, namely (i) self-management, (ii) desire for learning and
(iii) self-control. In a similar way, self-management is included in readiness for
online learning theory as an important dimension as well. “Indeed, the need for
self-direction, or self-management of learning, runs clearly throughout the
distance education and resource-based flexible learning studies (Smith, 2005, pp.
10).” The level of self-directed learning capability has been widely found to be a
strong variable for predicting students’ academic performance in a variety of
education contexts (e.g. Hsu and Shiue, 2005; Stewart, 2007). The work of
Warner et al. (1998) indicated that the capacity for self-directed learning is one
important characteristic for the learners who successfully engage with online
learning. Similarly, learners’ self-management capability has been found to be a
significant factor influencing their intention to adopt mobile learning as well
(Wang et al., 2009).

However, SDL theory has not yet been introduced to mobile learning research.
A reflection of both SDL theory and mobile learning indicates that they share
similar research scenarios and basis, and that they are inter-related. A number of
key statements describing key features of pedagogy, andragogy, self-directed
learning theory and mobile learning are summarized here, which help to depict a
picture of the relationships among them.

e The practice of pedagogy is teacher-centred while andragogy is learner-
centred, with the role of the teacher primarily as a facilitator (Choy and
Delahaye, 2002).

e “Andragogy describes the instructional approach based on SDL theory while
pedagogy describes the traditional instructional approach based on teacher-
directed learning theory” (Knowles, 1980; cited from Tasir et al., 2008, pp.
1023).

e SDL capability is closely related to distance and lifelong learning activities
(Fischer and Scharff, 1998), in particular when learners are placed in a
physical and social separation from both instructor and peer learners (Long,
1998).

o Mobile learning is expected to initiate a sort of “highly situated, personal,
collaborative and long term; in other words, truly learner-centred learning”
(Naismith et al., 2004, pp. 36).

SDL theory has been widely applied in distance and e-learning research. As

mobile learning is illustrated as a new stage of distance learning and e-learning
(e.g. Georgiev et al., 2004), or a paradigm shift from e-learning and distance
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learning (Sharma and Kitchens, 2004), SDL theory should be applicable to
mobile learning as well. Note that mobile learning is a personal issue typically
initiated in an unstructured environment. In particular for mobile learners,
mobile learning activities are mostly initiated in a mobile environment in which
learners are separated from teachers and peer students. This fits well with the
contexts of using SLD theory.

Furthermore, SDL theory suggests that the level of control that learners are
willing to take over their own learning will rely on their attitude, abilities and
personality characteristics (Fisher et al., 2001). A common target for SDL study
is to aid individual learners to develop the requisite skills for engaging in self-
directed learning such as planning, monitoring, and evaluating their own
learning (Reio and Davis, 2005), which are also important capabilities to achieve
positive mobile learning outcomes.

As a ubiquitous education approach, mobile learning activities can be initiated
outside a pre-organized learning environment. Hence, learners are mostly
physically separated from both teachers and peer students. It coincides with key
research scenarios of SDL, in which learners play a central role in conducting
learning activities without or with limited physical interaction with teachers and
peer students. Considering its learner-centred nature, mobile learning to a degree
appears to be a kind of self-directed learning method. There is a heightened need
for mobile learning users to have a proper self-direction and self-management
capability. To help students finish a mobile learning course, that for instance
takes tens of hours, it is important to sustain their learning desire and help them
to effectively self-control and manage the learning process. Hence, it stands to
reason to apply self-directed learning theory to mobile learning contexts. In this
light, a number of key findings of previous self-directed learning research are
summarized here, which are purposely extended to explain users’ mobile
learning activities.

o Self-directed learning capability exists along a continuum and is present in all
individuals to some degree (Fisher et al., 2001). Matching t