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ABSTRACT

Mobile technology is increasingly becoming the focus, in academic
circles, as a way to enable learning not confined to a time and place. A
large number of research activities have looked at how this technology
can be harnessed, and the benefits that it affords students and
educators, especially in the distance learning sector. Mobile
technology is still in the early stages of adoption and its continued
acceptance will be influenced by minimising the barriers and by
highlighting the benefits that this technology offers.

This paper reviews the current literature on mobile learning, through
the lenses of two adoption theories: Roger’s Innovation Diffusion
Theory and Davis’s Technology Acceptance Model (TAM). The
paper discusses the factors that will affect the adoption of this
technology into education.

Introduction

The term mobile learning (m-learning) refers to the use of mobile and handheld devices,
such as Personal Digital Assistants (PDAs), mobile telephones and MP3 players, in
supporting teaching and enabling learning. As computers and the Internet become
essential educational tools and the technology becomes more portable, affordable,
effective, and easy to use, so too have they become the focus on how they can be
incorporated to support learning. These technologies provide many opportunities for
widening participation and enable easier access to learning. Mobile devices such as
phones and PDAs are more reasonably priced than desktop computers, and therefore,
present a less expensive method of accessing a myriad of tools all in one small device.
Feature such as the facility to make phone calls, take pictures, record audio and video,
store data, music, and movies, and interact with the Internet all provide opportunities



that could be harnessed in the educational context. As new devices continue to enter the
market, new features and capabilities are appearing at an accelerated pace. Mobile
learning offers a fundamental change in the way learning can be regarded and opens the
door to countless uses for educational purposes.

The decision of both students and educators to adopt mobile learning is a complex
process with a wide number of influencing factors. A key question in trying to
determine future adoption with the technology environment is determining why an
individual would adopt one technology while resisting another. The aim of this paper is
to look at two adoption theories and assess how well they could be used to help bring
meaning and understanding to why an individual may choose to adopt or reject mobile
learning. According to Straub (2009, p.626) “technology adoption is (a) a complex,
inherently social, developmental process; (b) individuals construct unique (but
malleable) perceptions of technology that influence the adoption process; and (c)
successfully facilitating a technology adoption needs to address cognitive, emotional,
and contextual concerns”.

Technology adoption in education

User acceptance can be defined as “the demonstrable willingness within a user group to
employ information technology for the tasks it is designed to support” (Dillon and
Morris, 1996, p.5). Therefore, in terms of this paper, user acceptance is the willingness
of instructors and students to use their mobile devices to support their teaching and
learning. Interest is focused on identifying the factors that influence the adoption of
technologies by users who have some degree of choice. A high number of models and
theories have arisen which aim to uncover the factors that will influence the adoption of
technology. These factors range from focus on the technology itself through to the
psychological characteristics of the individual (see Dillon and Morris, 1996 for a
detailed review of various theories and models of user acceptance). Due to the wide
ranging issue of why an individual would accept or reject a technology it is unlikely that
a single-variable explanation could account for this decision. However, a nhumber of
theories have been developed to help understand adoption and have been used to
explain adoption in the educational context.

Diffusion of Innovation

An influential author in the area of adoption is Everett M. Rogers who has developed a
general framework which outlines the concept of diffusion of innovation. According to



Rogers (2003, p.10) "Diffusion is the process by which an innovation is communicated
through certain channels over time among the members of a social system." Rogers
goes on to state that there are four main elements of diffusion: innovation, time,
communication channels, and social systems. These elements are defined as follows:
e Innovation, the idea, practise or object that is developed that is the focus of the
adoption.
e Time, the acceptance rate of the innovation over time.
e Communication channel, how the innovation is introduced or how it is marketed
to an individual.
e Social system, the elements (such as individuals, groups, organisations and/or
subsystem) that are involved in the adoption of the innovation and their impact
on each other.

These four elements each play a role in the adoption of technology and is the foundation
with which mobile technology adoption in education will be discussed in this paper.
When assessing the adoption of mobile learning, focus needs to be placed on the
innovation itself, in particular, does mobile learning offer greater benefit over existing
tools and methods? In addition do potential users, educator and learners see a need to
change and learn a new form of interaction? Also it is necessary to consider where
mobile learning is in its adoption cycle? Related to this is which ‘adopter categories’ are
using mobile technology and how mobile learning can be encouraged to be used by
other categories? The way in which mobile learning is communicated and encouraged
by the social system will also play a role. The instructors will be the main players in
introducing this tool to their students and it being incorporated into the classroom.
However, the instructor will be impacted by other instructors seeing mobile technology
in use, which will impact and encourage others to adopt.

Each of these elements helps explain the possible adoption of mobile technology. This
paper will focus on adoption in term of the innovation and its relationship to the user’s
attitudes.

The characteristics of innovation

A key focus of Rogers’ framework is the focus on the innovation. Rogers (2003) states
in general that successful adoption of a particular innovation should score higher in
terms of its relative advantage over existing practices, compatibility to users’ needs,
trialability and observability, and lower in its complexity to use.



The relative advantage of one technology over another is a key determinant of the
adoption of new technology. The issue of relative advantage has been shown to have a
positive relationship with adoption of innovation (Tornatzky & Klein, 1982; Anderson
& Harris, 1997; Teng, Grover, & Guttler, 2003). Users need to be shown that mobile
technology offers considerable benefit compared to traditional offering. A large number
of researchers have highlighted some of the key benefits that mobile learning offers,
these include:

¢ No time constraints (Peters, 2009; Johnson, McHugo & Hall, 2005)

e Available wherever and whenever (Chen & Kinshuk, 2005; Csete, Wong, &
Vogel, 2004).

e Content is adaptable to meet individual needs (Trifonova & Ronchetti, 2004;
Taylor & Evans,2005)

e Easier access (Noelting & Tavangarian, 2003; Schreurs, 2006)

¢ Increases motivation (Duncan-Howell & Lee, 2007)

e Enhances knowledge (Attewell & Gustafsson, 2002)

e More independent (Holzinger, Nischelwitzer & Meisenberger, 2005)

e Improved communication and organisation (Mac Callum & Kinshuk, 2008;
Stead et al., 2006)

Compatibility of the innovation needs to align with individual’s current values and
experiences. The more compatible mobile learning will be to students and educators the
less a change of behaviour is required, therefore, allowing for faster adoption of mobile
learning into the educational setting. If mobile learning requires users to adjust their
existing behaviour or is in contrast to their attitudes the more unlikely they are to adopt
(Zaltman & Lin, 1971). In addition the user’s previous experience of adoption of new
tools in education, whether this was a positive or negative experience will also influence
the adoption of mobile technology. A negative previous experience can result in
innovation negativism which is where a negative previous experience with one
innovation can negatively impact the adoption of another. This could be very likely to
be an issue in mobile learning with which existing users experience of elearning may
impact on the perception and future adoption of mobile learning.

Trialability, is the extent that the innovation can be tested and experimented before its
inclusion. Mobile phones have enjoyed extensive diffusion, however, their use as an
educational tool has not been as widely adopted. The widespread availability of the
mobile devices is important for mobile learning to become widely adopted however, by
itself it will not guarantee the wide adoption of mobile learning (Cobcroft, Towers,
Smith & Bruns, 2006). For mobile learning most users would have a mobile device,



however, using the mobile device for learning is significantly different and its
introduction should be deliberate and allow users to slowly get familiar within the new
tool. This is especially true of educators as they need to feel confident when using the
device before they use it within their teaching.

The complexity (its ease of use or learning) of mobile technology will also impact on
adoption. If the use of mobile technology requires considerable learning it is less likely
that educators and students will persevere with mobile learning. In addition the
perceived complexity of the technology can lead to increased uncertainty and perceived
risk, and these in turn could lead to a resistance to adopt (Fidler & Johnson, 1984).
According to Sharples, Taylor, and Vavoula (2005) that to explore the complexity of
mobile learning it is necessary to understand the contexts in which it occurs. For
example, visitors to an art gallery continually create contexts for learning from their
paths through the paintings, their goals and interests, and the available resources
including curators and other visitors.

Observability, is whereby the innovation use and effects must be visible by other. The
introduction of mobile learning must be visible and the effects that it has on learning
must also be visible or enthusiasm for the tool would wane. Wide research and long
term studies are need to truly represent the true value of mobile learning. Currently most
studies focussing on mobile learning are short term and limited in focus, therefore,
failing to provide concrete and ongoing benefit.

Overall for mobile technology to be adopted into the educational context it needs to
show relative advantage, compatibility and lack of complexity. In addition users,
especially educators need to see mobile learning in action and be given a chance to try
out this technology themselves. The innovation itself is important to consider however,
as shown in the last two characteristics that the perception of the user is also important.

Modelling the process of acceptance

In relation to the concept of assessing the suitability of an innovation in terms of its
characteristics and the overall context of the adoption over time it is important to
consider the user acceptance itself (Dillon & Morris, 1996). Dillion (2001) raised the
concern that the characteristics Rogers lists are too loosely defined to provide a sound
basis for a complete theory. The Technology Acceptance Model (TAM) has a slight
different focus compared to Rogers’s Diffusion Model in the fact that it focuses not just
the specific type of adoption environment but it focuses on a specific type of innovation.



The TAM focuses on the perceived ease of use (PEOU) and usefulness (PU) of the
innovation as perceived by the intended user to determine based on these two variables
the likely adoption of the innovation. In addition the innovation should be easy to use
(similar to Roger’s complexity characteristic), whereby the innovation should be easy to
learn and not too complex that it negates it usefulness.

Research has shown that the TAM model can be used to explain approximately 50% of
the variance in acceptance levels (Davis, Bagozzi, & Warshaw, 1992). The TAM model
has been used considerably in the education setting to determine adoption of
instructional technology by educators and students. In Huang, Lin & Chuang (2007)
they show that the TAM model worked very well in terms of determining adoption of
mobile learning by students. Their study shows that that perceived usefulness (PU) and
perceived ease of use (PEOU) are key determinants of user perception of m-learning,
however, the usefulness of mobile technology was a vital characteristic of adoption. Liu
(2008) proposed a change to the TAM model and included four additional variables to
help determine mobile learning adoption, namely: performance expectancy, effort
expectancy, social influence and facilitating conditions. These additional variables
stemed from Carlsson et al. (2006) who stated that “mobile technology adoption is more
individual, more personalized and focused on the services made available by the
technology”. Other authors have used a number of other variables in addition to PEOU
and PU to help explain mobile learning adoption these include: the measurement of
enjoyment (Phuangthong & Malisawan, 2005), self-efficacy (Lee, Kim, & Chung, 2002;
Pedersen, 2003; MacCallum & Jeffrey, 2009) access to resources (Pedersen, 2003),
image (Teo & Pok, 2003), and motivation (Kwon & Chidambaram, 2000; MacCallum
& Jeffrey, 2009).

The characteristics of user

In Rogers’s Diffusion Model it categorises and groups users according to the speed in
which they adopt new technology. These categories include: (1) innovators, (2) early
adopters, (3) early majority, (4) late majority, and (5) laggards. These have been
described by Kiljander (2004) as follows:

e The innovators are the ‘techies’, the experimenters who have technology as a
central interest in their lives and pursue new technology as soon as it appears, no
matter what its function is.

e The early adopters are the ‘visionaries’ who blend an interest in technology with
a concern for significant professional problems and tasks.



e The early majority are the ‘pragmatists’. Although fairly comfortable with
technology in general, their focus is on concrete professional problems rather
than on the tools (technological or otherwise) that might be used to address
them.

e The late majority are the conservatives or ‘sceptics’. They share the attitude of
the early majority, though being less comfortable with technology.

e The laggards are the most likely never to adopt at all.

Each category represents a certain proportion of the population total. Figure 1 shows
these five categories along with the three typical ‘diffusion curves”. Given the rapid
spread of mobile phone adoption, the innovation of mobile phones is already being
adopted by the late majority and the laggards (van Biljon & Kotzé, 2008). However, the
same cannot be said about its use in the educational context. According to Masters
(2008) only the innovators and early adopter are currently using and researching m-
learning. Most research has been in the form of pilots and individual projects. There are
many reasons that mobile technology has not found its footing with the educational
context. However, one key reason highlighted by Masters (2008) is that there are few
concrete examples of mobile technology use in education, other than small scale pilot
and once off experiments. Therefore, there is a significant amount of scepticism on the
benefit that mobile technology could offer learners and educators.
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Figure 1. Diffusion curve and innovativeness.

Source: Bouwman, H., Hooff, B. v., Wijngaert, L. v., & Dijk, J. A. 2005 Information and
Communication Technology in Organizations: Adoption, Implementation, Use and
Effects. SAGE Publications.



Conclusion

The aim of this paper was to provide an overview of how adoption theory could help
interpret adoption of mobile technology in the learning context. The theory shows that
there are a wide variety of factors that will influence the adoption of mobile learning.
Factors include: the characteristics of the innovation, such as its relative advantage;
compatibility; trialability and observability; and complexity. In addition variables such
as its perceived usefulness and ease of use will feature in the adoption. Individual
attitudes and variables could also be included to help determine the relationship. The
research also shows us that due to the relative newness of mobile learning, only the
innovators and early adaptors are currently adopting mobile learning, and that a critical
mass is needed to enable mobile learning too truly become widely adopted. Overall
mobile learning does offer considerable advantages to educators and students alike
however, the continued adoption needs to be encouraged for future uptake.
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