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Abstract

Mobile learning provides unique learning experiences for learners in both formal and informal
environments, supporting various pedagogies with the unique characteristics that are afforded by
mobile technology. Mobile learning, as a growing topic of interest, brings challenges of design
for teachers and course designers alike. Current research on mobile learning has covered various
aspects such as personalization, context sensitivity, ubiquity and pedagogy. Existing theories and
findings are valuable to the understanding of mobile learning, however they are fragmented and
separate, and need to be understood within the broader mobile learning paradigm. This paper uni-
fies existing theories into a method for mobile learning design that can be generalized across mo-
bile learning applications. This method develops from a strategy — seeking objectives, identifying
the approaches to learning and the context in which the course will exist, to guide the content,
delivery and structure of the course towards a successful implementation that is evaluated against
the initial objectives set out.
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Introduction

Mobile learning has been an emerging topic since the introduction of cellular phones and wireless
technology; recently this interest has picked up pace due to further technological advances that
are making mobile technology simpler and more interesting to use as a means of learning
(Burdick & Willis, 2011; Weilenmann & Juhlin, 2011). Mobile learning is the combination of
mobile technology and its affordances that create a unique learning environment and opportuni-
ties that can span across time and place.

Learning is a form of communication, of transferring knowledge and information, so it makes
sense that the most “ubiquitous form of communication” (Franklin, 2011) is used as a tool for
learning. What is raised, however, is not so much whether mobile technology should be used but
how it should be used. Various models for understanding mobile learning systems have been cre-
ated and adapted to measure performance, user acceptance, understand the user’s context, and
understand and develop mobile systems
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and technology (Parsons & Ryu, 2006;
Sha, Looi, Chen, Seow, & Wong, 2012;
Williams, 2009). The uniqueness of mo-
bile learning lies in it being a ubiqui-
tous, social, context sensitive, and col-
laborative tool (Ozdamli & Cavus,
2011; Patokorpi, 2006).

Mobile learning design is the design of a
mobile learning course taking into ac-
count what needs to be delivered, how it
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Mobile Learning Design

will be done and the structure of such a delivery. This design needs to look at the “real needs of
instructors and learners” (Alvarez, Alarcon, & Nussbaum, 2011) and at the social aspects that
mobile technology was originally intended for to get the most out of mobile learning. In addition
it should consider the ‘as-lived-experience’ of mobile learners (Kjeldskov & Stage, 2012), be-
cause in essence learning is deeply social (Burdick & Willis, 2011). However, the determining
factor for mobile technologies in learning will be dependent on its adoption by both educators and
the learners (Alvarez et al., 2011).

Williams (2009) considers the major element of a successful mobile learning platform to be the
“instructional design”; by simply posting lecture content as-is on the Web, the teacher is not nec-
essarily creating “a viable tool” for learners. While many universities have provided apps, these
have been non-instructional, and thus there is little experience of how to deliver learning through
mobile technology (Cheon, Lee, Crooks, & Song, 2012).

Another issue is that “few researchers have discussed ways of integrating mobile devices with
web-based learning systems to cover most learning processes by generating a ubiquitous learning
environment” (Chen et al., 2008, p.78). Designers and teachers need to have a basic understand-
ing of the various characteristics of mobile learning and how they can best be used. The use of
traditional user experience knowledge is insufficient for this as it doesn’t take into account those
unique characteristics of mobile learning such as mobility and how smaller screens limit the type
of content delivered (Chittaro, 2011; Costabile et al., 2008; Naismith, Lonsdale, Vavoula, &
Sharples, 2004).

Where mobile learning is a supporting tool to the classroom, understanding the contexts and
teaching concepts are required to effectively implement the system (Alvarez et al., 2011). The
theme that arises in the literature is one of understanding: the designer needs to be able to under-
stand and conceptualize all aspects of the mobile learning system to be as effective as possible in
delivering the objectives.

This paper looks at bringing together the research around mobile learning to create a method for
mobile learning design that does not prescribe the content and structure but rather facilitates the
process of planning and creating a course while ensuring that the various aspects such as technol-
ogy, context, usability, and pedagogy are considered along with the objectives of the course.

This paper begins by defining what mobile learning is. From there it delves into the various char-
acteristics of mobile learning and its affordances to learning as well as the many contexts of mo-
bile learning and the consideration of an as-lived experience in mobile learning design. Next
some existing processes for mobile learning design are discussed, as well as the main objectives
of learning in general. Thereafter the paper examines the knowledge dimensions of learning and
the categories of learning that can be translated into mobile learning. From these explorations this
paper then presents and discusses a method for mobile learning design based on these areas, be-
fore being brought to a conclusion.

Mobile Learning

There are various definitions of mobile learning. The basic understanding is that mobile learning
is the “provision of education and training on mobile devices” (Yousuf, 2007, p.117) oritisa
combination of e-learning and mobile technology (Ketterl, Heinrich, Mertens, & Morisse, 2007;
Parsons & Ryu, 2006). While mobile learning may resemble e-learning in some cases this view is
limited in that it removes all other features of the mobile device such as messaging and it also
excludes the limitations of mobile devices such as the small interface that limits the ability to
simply view e-learning on a mobile device.
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A further look into what it is that makes mobile learning different to face to face and e-Learning
is mobility. Being able to move around is a key feature that differentiates mobile learning from
other learning environments; it is seen as freeing the learner from the classroom, allowing learn-
ing to take place anywhere and anytime. Mobility has become a major focus of mobile learning
design alongside personalisation (Botha, Herselman, & van Greunen, 2010; Costabile et al.,
2008).

Developing the definition of mobile learning, Yordanova (2007) sees mobile learning as “learn-
ing that is wireless and ubiquitous” in nature. This ubiquity is a common concept brought up
around mobile learning that is seen as not simply a portable device but “the ability to learn across
contexts” (Al-masri & Mahmoud, 2012, p.604; Cavus & Al-Momani, 2011, p.1476). From these
ideas, the understanding underlying this paper will be that mobile learning is unique by nature
and is the combination of mobile technology and its affordances that create a unique learning en-
vironment and opportunities that can span across time and place.

Research on mobile learning has emphasized and repeated the advantage of using mobile tech-
nology because of the characteristics and opportunities that mobile learning offers. Common
characteristics that are brought up in many research papers around m-learning are those of ubiqui-
ty, nomadicy, personalization, interactivity, and collaboration. The technology itself allows for
these characteristics because of its size, weight and portability. The small screen size has been
noted as a drawback. Being a part of most people’s daily lives, mobile technology doesn’t need to
be taught and so learning can be integrated quickly and easily into a persons’ everyday life (Al-
Hmouz, Shen, Yan, & Al-Hmouz, 2010; Cavus & Uzunboylu, 2009; Ozdamli & Cavus, 2011;
Rogers, Connelly, Hazlewood, & Tedesco, 2009).

Mobile Learning Characteristics

The mobile learning characteristics discussed here give a picture of what is contained in mobile
learning and how it can be used most effectively to bring about learning. First the paper looks at
the portability of mobile phones, which is categorized within nomadicy. Being nomadic in nature
leads into the ubiquitous nature of mobile technology, the idea of instant connectivity and the
ability to connect in any situation. With the idea of being nomadic and ubiquitous it is then im-
portant to consider the context sensitivity of mobile learning. Within these contexts the next char-
acteristic to consider is the interaction and collaboration that mobile learning can afford. Finally,
mobile learning also considers personalisation or the individuality of the user, their preferences
etc. Figure 1 illustrates the major characteristics and contexts of mobile learning that are dis-
cussed here.
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Figure 1: Contexts and characteristics of mobile learning paradigm

Nomadicy

The most obvious difference with mobile learning is its portability. Mobile devices can travel an-
ywhere with a person with relative ease, but it’s not just the moving around but rather a nomadi-
cy. Nomadic refers to “a phenomenon in which the state of being on the move is the normal state
and not a break from the normal”(Patokorpi, 2006, p.21); even when the device is disconnected,
the learner is able to access certain material nomadically. So “being mobile is understood as a
form of being-in-the-world” (Fallman, 2003 as cited by Fischer, 2011, p.19) This changes our
perspective of mobile use from something that we are introducing to a learning environment to
something that already exists and is part of that environment, as well as learning being something
that is not exclusive to a formal situation but can be nomadic as well.

Being nomadic in nature is the very first intention of mobile technology and allows users of this
technology to move about and still have the ability to use all the features of the device to make
calls, search the web and more, the nomadic nature brings out technological possibilities coupled
with the personal aspect of mobile phones (Arnold, 2003; Naismith et al., 2004). The learner is
thus able to take their learning anywhere and anytime without the constraints of a classroom,
making learning available at times that are more suitable to the learner, even on the move; this
freedom empowers learners (Cavus & Al-Momani, 2011).

The drawback of this nomadicy is that it expands the users context and control over the situation
of learning, allowing for distractions and interruptions to be part of the learning experience
(Costabile et al., 2008). Fischer (2011) focuses on the interruptions that users experience with
mobile phones and has created a model to help understand the nature of both positive (such as
reminders and initiating engagement) and negative interruptions (that affect the user’s ability to
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continue a task). Fischer's (2011) main conclusion around interruptions was that, the degree to
which something interrupts a user is dependent on the context; the importance they place on what
is interrupting the situation; and the timing of it in each moment.

Interruptions can include messages, calls and reminders that can interrupt the flow of the context,
either on the device while the user is learning or in the actual situation that the person is present
in. The nomadic nature of the user implies that “the user is distracted and has a short attention
span”(Botha et al., 2010, p.35). This short attention span is affected by the overwhelming amount
of information available to an individual using their mobile phone, so it’s important that mobile
learning as a nomadic way of learning supplies users with exactly what they need in the right con-
text (Bray, Epstein, Hill, & Thomas, 2006). This leads us first to consider ubiquity in mobile
learning.

Ubiquity

Ubiquity refers to the interconnectedness of the mobile device with its environment, and other
devices, it’s more than just being able to move about, it’s being able to access information simply
and fluidly in any situation (Patokorpi, 2006). “Mobile technologies forge ubiquitous learning
spaces and experiences across different scenarios or contexts” (Sha et al., 2012). Ubiquity also
refers to the spontaneity of mobile learning, which is allowed because of its on-the-move con-
text. Ozdamli & Cavus (2011) consider spontaneity as a defining characteristic, “revolutionising
education” to being nomadic and contextualized. The ability to learn in just about any context
with any mobile device is ubiquitous.(Chen et al., 2008)

“Mobile devices have become one of the most powerful technologies available to the individual
for acquiring knowledge in a ubiquitous manner”(Al-masri & Mahmoud, 2012, p.603). Being
connected to the internet, through wireless networks, and telecommunications, means that the
world is more connected than ever before. This influences the way we see ourselves in the world,
where we are and who we’re able to connect to, and the information that is available to us all the
time; which leads us to consider what contexts exist in a mobile learning environment.

Personalisation

Mobile phones cannot know what context you are in and the sensitivities of it, such as if you are
in a meeting or socializing. They act independently of the situational context (Fischer, 2011). It is
however important that the context is considered in the design to give the user the best experience
possible. A lot of research has been conducted in this area aiming to get to an intelligent device
that can react to the environment and respond appropriately (Al-Hmouz et al., 2010; Kearney,
Schuck, Burden, & Aubusson, 2012).

Using a mobile device for learning personalizes learning and creates anonymity and privacy
simply through ownership of that device and the control of the user. Numerous studies have been
done to attempt to customize a mobile learning environment to a particular learner’s context and
history. One side of personalisation is allowing for the learner to “have the option to choose
learning content based on their interest” (Al-Hmouz et al., 2010); they can also make small cus-
tomizations to the look and feel of the content. Personalisation goes even further though, where
algorithms have been produced that will use the data collected from the users performance to cus-
tomize content that is at their level and preference of learning (Al-Hmouz et al., 2010; Ozdamli &
Cavus, 2011). This research is at a technological level and lacks the “user’s point of view” (Pato-
korpi, 2006) towards being personalized.

Robert Kass (1991 as cited by Al-Hmouz et al., 2010, p.784) speaks about ”systems that tailor
their behavior to individual users’ needs” as well as containing personal information about the
user that can help to tailor the mobile technology’s behavior. “Learning is no longer restricted by
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space and time”’(Arnold, 2003; Sha et al., 2012) so it becomes fundamentally important that the
user is able to call up the information that is required in their situational context. The learner
should be able to choose when and where and how much learning to consume using their mobile
devices (Williams, 2009).

Social Interactivity

Collaboration is highly supported for mobile learning. The technology removes borders and al-
lows learners to collaborate with peers or teachers around the world, how and when they want to.
This collaboration increases active participation by students. There is a parody at play here where
mobile learning affords both privacy and freedom to the learner (Alvarez et al., 2011; Ozdamli &
Cavus, 2011; Patokorpi, 2006) and “it provides its users with a high degree of independence, mo-
bility and flexibility”’(Arnold, 2003 p.243) as well as allowing for teachers to respond “in ways
that are meaningful to [the learner]” (Schultz, 2011).

Although there are many advantages to having this collaborative communication it can also be
disadvantageous for the learner. Being out in the real world means there are plenty of distractions,
that can disturb a learner’s pattern of thought (Rogers et al., 2009), so when a learner is interact-
ing with the learning environment it is just as easy for the learner to get involved in something
that is happening more immediately in their situational context, and disconnecting from that en-
gagement. The recent developments in mobile technology have created a higher level of interac-
tion (Al-masri & Mahmoud, 2012).

Mobile learning offers the opportunity to move beyond the formal classroom and allow more
freedom for learning anywhere, anytime. The nature of mobile devices being portable and per-
sonal support many types of interaction (Naismith et al., 2004) “One way of ensuring that learn-
ers engage in fruitful collaboration is to engage them in structured interactions, based on pre-
scribed rules establishing how they should form groups, collaborate, and solve problems”
(Alvarez et al., 2011, p.1962)

A useful model for understanding the types of interactions that exist has been proposed by Moore
(1989 as cited by Abdous & Yen, 2010), in this model there are three types of interaction: learn-
er-to-content interaction (LCI), learner-to-teacher interaction (LII), learner-to-learner interaction.
Willis and Gunawardena (1994 as cited by Abdous & Yen, 2010) introduced the fourth type of
interaction: learner-interface interaction.

These interactions are highly supported by mobile technology and can be utilized quite effective-
ly in a mobile learning environment. Learner-to-Content interaction plays a key role in forming
ways of thinking for the learner that will facilitate learning. Learner-to-Teacher interaction is a
motivational and facilitation role in learning as well as providing a supporting role. Learner-to-
Learner interaction allows for more collaborative to take place. Learner-to-interface interaction is
about the learner’s experience with the mobile learning and the quality of it (Abdous & Yen,
2010). These interactions also create formal, informal, social and personal spaces for learning.

Limitations of Mobile Learning

There are many limitations that need to be considered with mobile learning. The obvious limita-
tions are the ones of the small screen size, the audio quality and connection to the network affect-
ing the speed and quality of delivery for learning content. While a small interface might be limit-
ing in regard to what can be delivered to a learner it could also be advantageous, in that it forces
the content to be to the point and meaningful or presented in a more creative manner, which could
benefit learners. Attention span or the ability to take in large amounts of information at a time is a
shortcoming of learning itself, so the limitation of the small interface actually assists this short-
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coming by catering for it in small chunks of information (Chittaro, 2011; Fischer, 2011;
Yordanova, 2007).

In some cases the limitation of battery life and the small screen life mean that mobile learning
might be better used as a support system to the traditional learning, as a middle path between e-
learning and the classroom; allowing for just what is necessary when on the move (Chen et al.,
2008).

Moving away from the technical aspects of the devices, the vast amount of information available
on the internet has made it a common resource to find out or learn about something. Mistaking
the internet as “reflecting reality” (Bray et al., 2006) can be a problem for learners as misunder-
standings or confusion arises over a topic. It is necessary that mobile learning guides the student,
and helps to filter unnecessary information.

Common design issues in mobile learning are those of: “usability, communication and interactivi-
ty” (Ali, Ouda, & Capretz, 2012). Other things that should be considered are features such as lo-
cation-based services that could be seen as an infringement on a learner’s privacy, so a learner
may not be willing to allow for it. If learning becomes so invasive in an informal environment
that it overtakes their social network then learners may have more reason to be rid of the mobile
learning than to use it (Naismith et al., 2004).

After exploring the many characteristics of mobile technology and the affordances to mobile
learning as well as its limitations, the next section focuses on the contexts that surround mobile
learning.

Context Sensitivity in Mobile Learning

Keeping in mind that mobile learning is ubiquitous and nomadic in nature, this section considers
the contexts that exist, are crossed and are created through mobile learning. Context is important
as it can help in the design of the mobile learning environment. Delivering learning content that
is based on the current context of a user should be an important goal of mobile learning(Al-
Hmouz et al., 2010).

“Today, we live in two spheres of existence, a physical sphere and a digital sphere” (Bray et al.,
2006) and then these spheres overlap and this can be seen as the interacting of these two worlds.
These two spheres are often out of our control, but what can be controlled is what and how we
deliver learning into these two spheres to influence the user’s interaction within these overlapping
spheres. Further investigation into these spheres is required. Mobile devices and technology in
general are now part of our daily lives, and this means that there exists very little separation be-
tween work, socializing and our private lives as it is all accessible wherever we are (Weilenmann
& Juhlin, 2011).

Within these digital and physical sphere’s Al-Hmouz et al. (2010) proposes a framework for
learner personalisation that takes into account different contexts, he refers to these as statuses.
The four major statuses that Al-Hmouz et al. (2010) propose are (1) “situation status”, “learner
status”, “knowledge and shared properties status” and “educational activity status.” The FRAME
model as designed by Koole (2009) identifies information contexts and describes how these over-
lap each other to create further contexts; the main contexts are the device aspect, learner aspect
and social aspect. Combining these perspectives this paper has grouped the contexts into three
major contexts that will be explored more fully. These are the (1) learner’s status, referring to the
person’s personal being and preferences, the (2) situational context refers to the world that exists
physically and nomadically around the user and then the (3) learning environment context that
takes into account the environment that is created through the integration of the digital and physi-
cal spheres. These contexts are represented in Figure 2 for visual understanding.
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Figure 2: Different contexts in mobile learning

Learner’s Personal Status

The learner’s context considers aspect of the learner such as preferences, demographic infor-
mation, and learner history as well as “cognitive ability, memory, prior knowledge , emotions and
possible motivations” (Al-Hmouz et al., 2010; Koole, 2009).

Being in a constantly changing environment means there are numerous influences surrounding
the learner that can affect their behavior, emotional state and concentration and ultimately their
ability to use the mobile learning service appropriately. While there is no control over these as-
pects it is important to keep these in mind when considering the implications of our design.

Situational Context

Context can be many things for mobile learning. For one, being mobile in nature means that every
situation brings its own context that is unpredictable and determined by the user and their envi-
ronment; thus “mobility and context are seen as inextricably intertwined” (Fischer, 2011, p.19).
The nomadic and ubiquitous nature of mobile technology means that a user’s context is constant-
ly changing due to that movement (Patokorpi, 2006).

The social/situational context is the actual context in which the learner is currently existing as
they access or receive learning from a mobile device (Al-Hmouz et al., 2010). It can be defined
by the social interactions, cultural surroundings and rules around communication (Koole, 2009).
This context will involve any distractions or interruptions to the learning environment context.
Chittaro (2011) points out that using mobile technology can often be a secondary task within our
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social context, mobile phones have introduced an unpredictability, when one person calls another
they are not sure what situation that person is in and cannot know whether they are interrupting
that person. It is also a common expectation that someone can answer a call at any time as they
will always have access to their phone. The mobile device is then an extension of that person’s
situation, so while a user is interacting with the mobile technology they are also involved with
“the world as negotiated and enacted in the moment” (Fischer, 2011, p. 19)

Fischer (2011) further delves into the idea of ‘anywhere, anytime’ and questions whether people
do actually have their devices on them all the time. While Patel et al. (2006 as cited by Fischer,
2011) found that users “keep their phones switched on 85% of the time on average, but only 58%
of the time on average did they also have the phone within arm’s reach.” So while mobile devices
are definitely a part of a person’s daily living, it’s not necessarily something that is continuously
consumed as some might be led to believe. This is an important consideration as it questions how
often and how regularly users would engage with their phones for mobile learning. Fischer (2011)
also noted that “when users were away from home, they carried their mobile phone with them
significantly more often than when at home.” This means that the situational context of a user
will often be in a non-constant situation; this being on the move often means “that people can de-
vote only a very limited attention to the device while they are on the move” (Chittaro, 2011,
p.331). This brings up an interesting conflict that needs to be taken into account when designing,
even though learners are able to learn on the move there is also higher chance of distraction and
interruptions.

Learning Environment Context

Mobile learning has the ability to cross the boundary of a learners context and “facilitate sense
making activities” (Rogers et al., 2009). The learner is now able to move beyond the classroom,
both taking the classroom with them while being removed from that context. The mobile learning
environment is able to create its own environment within any situational context and engage the
learner (Alvarez et al., 2011; Patokorpi, 2006).

The mobile learning environment is thus created in the way that it is delivered and the learning
styles that it caters for (Al-Hmouz et al., 2010). The mobile learning context is where the situa-
tional and learner’s personal context meet with the digital sphere. The digital sphere can be seen
as the device aspect looking at the functional ability of the device, its physical and technical at-
tributes from the hardware and software (Koole, 2009).

This learning space where designers and teachers have the most influence over. Mobile phones
have been observed as only being “used for short bursts of times” (Rogers et al., 2009), so learn-
ing material would need to cater for such. Being out in the world means that learners can stop and
“reflect... deepen their understanding and help integrate their ideas” (Rogers et al., 2009). Fur-
thermore, mobile phones are capable of delivering games that stimulate learning and engagement
in a subject (Burdick & Willis, 2011).

Using mobile devices in museums, it has been observed that children tend to read the device on
their own as opposed to when there was no device, where they would work things out together.
There is a difference in the learning experience created through mobile devices and this is the
learning environment context created (Rogers et al., 2009).

Mobile learning thus includes the learner’s personal context within a situational context, and
these can be considered physical spheres and by introducing the digital sphere into the learning
context we have a mobile learning environment.
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As-Lived Experience

A theoretical approach to designing for mobile learning should observe the as-lived experience.
To create this as-lived lens this paper focuses on the phenomenon as proposed by Winograd &
Flores (1986) from the chapter “using computers: a direction for design” that is built upon an un-
derstanding of communication as being made up of commitments and breakdowns. McCarthy &
Wright's (2005) use of felt-life, which is another term for as-lived, within human computer inter-
action is also focused on in this section. This section falls within the understanding of context for
mobile learning design as it provides the lens to understand the learner’s context further, though it
is particularly influencing on the actual design of the course from a designer’s perspective.

As-lived experience is understood as looking at the way that people experience technology in a
natural setting, the experience as it is beyond logical thinking and rationalism and within a do-
main of understanding. It allows us to take into account the complexities of as-lived experiences
including emotions, feelings and cognitive beliefs and ask questions that were not previously con-
sidered. It also considers people as having a relationship with technology, and that relationship is
governed by our values and goals (McCarthy & Wright, 2005; Winograd & Flores, 1986). Taking
an as-lived approach means looking at the world as it is “sensed and experienced” (McCarthy &
Wright, 2005, p. 262) by people. Within a mobile learning designing perspective this means un-
derstanding how users interact and feel about learning using mobile technology in their specific
context (Winograd & Flores, 1986). The as-lived experience provides an approach to considering
the usability of the technology within the context of learning.

Winograd & Flores (1986) look at designing systems in an ontological framework “that facilitate
human work and interaction.” Mobile learning is an interactive space as discussed previously
when looking at the different contexts. This ontological design “constitutes an intervention in the
background of our heritage, growing out of our already existent ways of being-in-the-world, and
deeply affecting the kinds of beings that we are.” The as-lived approach to thinking allows us to
think about the users experience in designing a mobile learning environment. Winograd & Flores
(1986) propose phenomenological insights into the ways of design.

The three major ones are readiness-to-hand, anticipation of breakdown and the blindness created
by design; these phenomenologies can be combined into our model for consideration, bringing
concepts of context, thoroughness and domains of understanding.

“Readiness to Hand” is when something is designed in such a way that a user can simply use it
without much thought such as driving a car or making a phone call; it is a concept that is im-
portant to consider in design in ensuring that the user is comfortable with and doesn’t need hand-
holding. Part of this is to make sure that a domain of understanding is defined, this is the context
that is created within the mobile learning system; once this is defined then it is easy to identify
where parts of the system might confuse or deter a learner, “a bad design forces the user to deal
with complexities that belong to the wrong domain” (Winograd & Flores, 1986).

This can also be seen as an “anticipation in breakdown”, identifying something that might cause a
break in communication between the device and the use; designers should be aware of anything
like this; a breakdown is not a negative situation to be avoided, but a situation of non-
obviousness, in which the recognition that something is missing leads to ‘unconcealing’
(Winograd & Flores, 1986). The breakdowns create clear objectives, providing possibilities for
action for when these breakdowns happen (Winograd & Flores, 1986).

Another concept of Winograd & Flores (1986) is blindness in design; this asks us, when creating
the mobile learning system what is not being considered; for instance, in the creation of a search-
able online database of books the user is able to find books more efficiently but the ability to
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browse for similar material. For design, this means taking into account many possibilities to know
what to expect.

McCarthy & Wright (2005, p.262) use the term “felt-life” and explain how combining this lens
with human computer interaction will allow us to deal with “issues such as resistance, identity,
and attachment that are not otherwise addressed in HCI”, As the as-lived experience takes into
account the sensual and emotional experiences that cannot necessarily be measured and gives us a
clearer understanding. Technology is increasingly becoming a part of our daily life, especially
mobile technology, and they are more than just work tools but are part of our social lives as well.
This relationship with technology can define the way we use and interact with technology, mak-
ing this as-lived lens necessary.

Nussbaum (2001) connects people’s actions to their emotion by explaining that emotions are
linked to a person’s “goals, needs, desires, and values” which can be used to locate the relation-
ship between self and technology. By recognizing emotions, the as-lived approach considers these
emotions as responding to the immediate environment in the interests of that person’s goals.
“Although these feelings are associated with bodily sensations, they never quite belong in the
body, rather they are qualities of interactions between organisms and things in their environ-
ments” (McCarthy & Wright, 2005, p.264), which gives us some measure of the user's experience

that could identify underlying reasons for breakdowns.

“For people, feeling is inevitably intertwined with language, intentions, and values. Combined
with language and intention, feelings become more sophisticated forms of knowledge or sense
making, partly because of their proliferation and partly because of their association with a per-
son’s sense of self” (McCarthy & Wright, 2005, p.264). This understanding means that there are
underlying reasons to people’s resistance to technology, that can be understood through the as-
lived approach, and might otherwise be swept over and not considered; it “requires us to model
people as always involved and always having preferences, priorities, and values” (McCarthy &
Wright, 2005, p.270). There is the need to explore “how the person felt about the experience,
what it meant to them, whether it was important to them, and whether it sat comfortably with
their other values and goals” (McCarthy & Wright, 2005, p.266) to get an understanding of that
relationship between technology and the user.

Existing Processes for Mobile Learning Design

Current research around mobile learning design is very focused on only a few aspects of the mo-
bile learning paradigm. The research described below is considered in the method that this paper
proposes and are combined in a way that seemed logical and relevant.

Mobile Human Computer Interaction is an area of research that is “concerned with the reasons
and ways in which people act and interact with data that is accessed through the mobile device”
(Botha et al., 2010, p.33) looking at the relationship that people have between their mobile de-
vices. Botha et al. (2010) has summarized mobile human computer interaction into comprising of
“five interlinked focus areas: mobile users, mobile devices, mobile networks, mobile business
processes and mobile use”.

Hemabala & Suresh (2012) identify three modules to mobile learning: (1) the content module;
consisting of “five authoring tools: development, management, distribution, collaboration, deliv-
ery”. The delivery and distribution described here are inherently similar, and collaboration can be
rather seen as a characteristic of the mobile learning system, while the management tool is part of
the users experience is similar to the development tool. (2) The learning module is described as
where learning takes place and how it should be designed through a behaviorist or constructivist
approach. The active approach to learning is advocated for. (3) The evaluation module is about
knowledge sharing and management which goes back to the collaboration and management au-
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thoring tools that are mentioned in the content module. The evaluation itself is about performance
and measuring knowledge acquisition.

The aspects that are most prominent from this model are the content development, related to ped-
agogy and specifically referring to “Dale’s cone of experience” where active learning is shown to
be more effective than passive learning (Hemabala & Suresh, 2012).

Killilea (2012) has proposed five best practices to the design and use of mobile learning. When
designing a mobile course (1) clear objectives to the course should be setup and made clear to all
learners. This includes “goals, expectations, and standards to be met.” (2) Feedback should be
built into the course consistently; using assessments is one way of allowing learners to gain feed-
back and see how they are faring in meeting the objectives of the course. (3) Content should be
structured to some extent, while learners are able to choose where and when they’ll learn, the
content should be easily navigable and consistent. (4) Active learning techniques should be used
in the course where possible and should encourage to “be thinking about how the material relates
to them on a personal level”. Last but not least, (5) realistic timeframes for lessons should be
considered so that learners plan their course schedule at the start, ensuring that learners also have
the flexibility of learning at their own pace.

Ryokai (2012) proposes four design principles for mobile learning: Connect, contextualize ac-
cess, capture and multimodal. These design principles refer to the importance of creating a con-
nection between what takes place in the classroom and what is delivered through the mobile de-
vice; and the importance of creating a personal connection to the material for the learner by en-
suring it is relevant and meaningful to the learner. Multimodal refers to making the content acces-
sible via multiple “learning styles: visual, auditory and kinesthetic” (Killilea, 2012).

Objectives to Learning

Bloom's (1956) taxonomy has been widely referenced and used over the last few decades. The
main principle behind the taxonomy is the way teaching is practiced by creating objectives that
encompass higher levels of thinking. The taxonomy has been made easily accessible through var-
ious depictions such as pyramids and wheel diagrams to explain the concepts (Krathwohl, 2002;
Munzenmaier & Rubin, 2013). Figure 3 illustrates the progressive levels of Bloom’s taxonomy.

Bloom’s taxonomy is highly suitable for putting together objectives around learning that apply to
all levels of thinking and crosses the knowledge dimensions. Creating objectives are made simply
by choosing a level of thinking, choosing a verb of learning that is associated to that level and
then choosing an activity for that level. For example, an objective around understanding would be
to get learners to ‘interpret’ through the use of a ‘report’. They can further add value to this objec-
tive by adding ‘real-world’ conditions and criteria to the activity and knowledge area
(Munzenmaier & Rubin, 2013).

By selecting objectives along this taxonomy, one also chooses the activities and hence the content
that will be required for the course. So it can be seen how the pedagogy and objectives influence
the content that is to be delivered for learning.
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Figure 3: Combining pedagogy for mobile learning design (Krathwohl, 2002)

Knowledge Dimensions

There are various aspects of learning styles, from how a learner absorbs and translates infor-
mation to the different ways in which this can be achieved. Franklin (2011) suggests that educa-
tors must “enable learners to reach their potential” by allowing learners to access knowledge be-
yond the classroom; encouraging critical thinking and problem solving skills and encouraging
learners to take responsibility for their learning. Learning style is important to the design of
mobile learning. It is then necessary to draw from common pedagogical understandings and apply
this to mobile learning where applicable. The pedagogy and understandings that underlie a mobile
learning course will ultimately guide the way in which the course is put together. Clarity on what
learning styles to focus on from the start will give a method for designing mobile learning more
direction and purpose. Furthermore, it is necessary to link where mobile learning supports these
learning styles and to take advantage of these opportunities.

Access to Knowledge

Mobile technology allows instructors to share information in numerous ways, that caters for vari-
ous learner styles such as “auditory (audio lectures), visual (diagrams, graphs), and linguistic
(Word, PowerPoint), (Al-Hmouz et al., 2010, p. 785). Being able to share and distribute infor-
mation to learners is important for extending learning to outside of the formal classroom and “al-
lowing flexible and instance access to rich digital resources” (Cheon et al., 2012) in an informal
environment through mobile technology.

It has been identified in some studies that learners use the internet mostly for help on their home-
work and for social networking (Bennett, Maton, & Kervin, 2008). “Learning as it takes place
informally and via social media tools is deeply social as is design” (Burdick & Willis, 2011,
p.548) and is an important part of increasing access to knowledge to learners.

Also, the use of games and simulations as a learning tool, applying the “natural and universal be-
havior of children and adults” (Costabile et al., 2008) provides the necessary shift towards a con-
structivist approach that encourages collaboration, problem solving, imagination, communication
skills and authentic learning (Bennett et al., 2008; Costabile et al., 2008).
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Responsibility for Learning

Encouraging learners to take responsibility for their learning also involves giving them an under-
standing of why they are learning and how learning takes place (Franklin, 2011). There are two
popular models that could help in this.

The conscious competence ladder or matrix is a commonly used analogy of how a learner goes
through stages of learning. A leaner starts “unconsciously incompetent” where they are not aware
of what they don’t know and as they learn about something they move up to “consciously incom-
petent”, that gives intrigue to a learner and as they learn and begin to understand they become
“consciously competent”; the final stage of the ladder is “unconscious competence” when the
learner is now an expert in the topic and does the job without having to think it through (Watkins,
Carnell, Lodge, Wagner, & Whalley, 2002).

Cockburn's (2003) stages of learning are very similar to the competence ladder, he describes the
stages as “following”, when one is new to a subject people tend to copy and will concentrate on a
single method until they get to grips with it; “detaching”, is a phase where the learner starts ques-
tioning the model and its rules and starts to learn some alternative methods. “Fluency” is a stage
where the learner is no longer concerned about which technique to follow and the knowledge is
used unconsciously to get the desired outcome

Learners should be taught about learning stages while learning other subjects. To assist learners
through the stages of learning, such as the competence ladder, and giving them understanding
about how that works can help the process. This can also be seen as an abductive approach that
allows for deeper insight and reflection (Watkins et al., 2002).

Thinking behind the Learning

It is important that we do not box learners into a type, as individuals can have parts of each learn-
ing style. This makes it difficult for teachers to isolate the right approach to teaching (Watkins et
al., 2002). The traditional passive learning assumes that learners are best taught by giving them
knowledge and allowing them to assimilate this on their own as opposed to active learning ap-
proaches that rely on a more social process; this has become a more favorable approach recently
(Schultz, 2011). As can be seen in Figure 3, Bloom’s taxonomy could be seen as moving learn-
ing from a passive approach to a more active approach in learning. Active learning is very possi-
ble through mobile technology through the many functionalities that allow for “talking and listen-
ing, reading, writing, and reflection” (Franklin, 2011).

Abductive reasoning is being discussed as a more viable and logical learning approach that can be
translated to mobile technology. “When we encounter a world that rarely supplies all the infor-
mation we need” (Burdick & Willis, 2011) then we use abductive reasoning to make the world
more understandable. Patokorpi (2006) suggests that the design of learning using technology
could be better understood by studying abductive reasoning. Mobile technology is capable of
providing “partially formed ideas and understanding” (Rogers et al., 2009) that will engage the
natural abductive thinking of learners.

It is possible to take learning approaches and transform them to a different platform as the “learn-
ing environment does not change the essential aspects of how people learn” (Franklin, 2011) but
can rather support and enhance the learning.

Bloom’s taxonomy describes four knowledge dimensions: factual knowledge (where basic infor-
mation is gained), conceptual knowledge (where tools and techniques and diagrams are used to
understand the functioning of a concept), procedural knowledge (knowing how to do something)
and metacognitive knowledge (knowledge of thinking) (Merhbi, 2011).
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Metacognitive knowledge can be tied back to the responsibility of learning objectives; procedural
and conceptual knowledge are linked to critical thinking and factual knowledge is linked to the
objective of having access to knowledge as shown in Figure 4. It is useful for the designer of the
course to see where the different knowledge dimensions are addressed by the objectives.

Franklin (2011)

Bloom (1956)

Access To
ETIE Knowledge
Knowledge

Conceptual

Knowledge Critical
Thinking/
Problem

Procedural Solving Skills

Knowledge

Metacognitive
Knowledge Responsibility

For Learning

Figure 4: Knowledge dimensions linked to main objectives of learning
(Merhbi, 2011; Franklin, 2011)

Categories of Learning Theory

From Cheon et al. (2012) and Naismith et al. (2004) seven broad categories of learning activity
theories can be put forth that mobile learning can support or be used because of the characteristics
that lend to these learning activities. The first, is that of an individualized learning; mobile learn-
ing allows for learners to “pace learning at their own speed” (Cheon 2012) so that they are not left
behind when stuck on a concept or losing interest if it is too slow. The second activity is behav-
iorist learning, where the learner is able to get learning material through their mobile device, re-
spond to it and get the appropriate feedback to encourage learning (Naismith et al., 2004).

The third category is a constructivist learning, this is where abductive thinking comes in, and the
learner will “construct new ideas or concepts based on both their previous and current
knowledge”(Naismith et al., 2004). In this case the learner is encouraged to understand principles
actively on their own. mobile learning is capable of providing the collaborative environment nec-
essary for this alongside the supportive tools and real context to do so (Naismith et al., 2004).
The fourth category is situated learning, this allows students to learn within a real context, where
the information provided is based specifically on the learners surroundings or situation, and they
can be guided through an unfamiliar task or activity to achieve real world learning (Cheon et al.,
2012; Naismith et al., 2004). Situated Learning gives rise to specific outcome based opportuni-
ties: “ problem- based learning, case-based learning, and context-aware learning” (Naismith et al.,
2004).

Fifth, is collaborative mobile learning, that uses the ability to interact and communicate both with
mentors and other learners to complete tasks and activities towards learning objectives (Cheon et
al., 2012; Naismith et al., 2004). The sixth category is informal learning. mobile learning allows
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for students to learn beyond the classroom at their own pace and preference, as well as learning
that might not have occurred in a more structured environment (Cheon et al., 2012; Naismith et
al., 2004; Siemens, 2004). Siemens (2004) considers informal learning to be one of the most sig-
nificant categories in the learning experience. The last category suggested by Naismith et al.
(2004) is “learning and teaching support , this is the ability for mobile learning to help with ad-
ministration and coordination of resources and learners in delivering a successful curriculum
(Naismith et al., 2004).

Mobile learning allows for teachers to deliver the appropriate content within the many learning
styles available, while encouraging learner responsibility and encouraging particular skills in
problem solving and critical thinking. With the knowledge that mobile learning can offer all this,
the next question that arises is how we get it to do this, and ensure that quality learning is happen-
ing. The next section delves in to the “as-lived experience” as a lens to a design method.

( Pace Learning, Tailored, Personalised

[ Acquire Learning, Respond, Receive Feedback

[Abducﬁve Thinking, Construct New Ideas/concepts Individualised Learning

Based On Previous And Current Knowledge Behaviourist Learning

Constructivist Learning Problem-based
Situated Learning Context Aware

[Interaci And Communicate With Mentors & Learners Collaborative Learning Case-based
To Complete Tasks Informal & Lifelong Learning

Learning Beyond Classroom, At Own Time, That May Learning & Teaching Support
Not Have Occurred In A More Structured Environment,

[ Learn Within A Real Context, Situation, Surrounding

( Administration And Co-ordination Of Resources

Meaning Exists Within Unpredictable Situation, To Be
Uncovered By Learner

Figure 5: Combination of m-learning categories from theory
(Cheon et al., 2012; Naismith et al., 2004; Siemens, 2004)

An addition to this list of categories is one proposed by Siemens (2004), who elaborates
on the theory of connectivism, which is contrasted from that of behaviourism and con-
structivist approaches. It is based on the idea of chaos, “the breakdown of predictability”
(Siemens, 2004) and upon the idea that meaning exists and it only needs to be uncovered
by the learner. So learning takes place in an environment that is constantly changing and
mostly out of the learner’s control, and that the learning “is focused on connecting spe-
cialized information sets, and the connections that enable us to learn more” (Siemens,
2004). These categories are summarised in Figure 5 for easy reference.

A Method for Mobile Learning

For the method being proposed in this paper, Figure 6 outlines the eight steps to be followed in
designing and implementing mobile learning in a logical flow. The green blocks, pedagogy and
context, are influencing concepts for the mobile course. The orange blocks illustrate the general
process of considering the objectives, the content, the delivery and the structure of the course and
the last two blue blocks, implementation and evaluation, are outside of the design of the course
and are included as completing the process ensuring that the design met its objectives. Figure 6
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gives a brief indication of the points of discussion within each aspect of the method described in
Figure 7.

Three Main Objectives of Learning (Franklin, 2011)

PEDAGOGY Categories of Learning (Cheon et al.,2012; Naismith et al.,2004)

e Social, Learner, Technology (Koole, 2009; Al-Hmouz et al., 2010)
As-Lived Experience (Winograd & Flores, 1986)
e System - Devices

CONTEXT

e Institutional/Organisational
Learning Outcomes and knowledge areas (Bloom, 1956; Franklin, 2011)
e Measures for later evaluation

Obijectives
(WHY)

Content
(WHAT)

e Course Material — audio, video, images
e Active vs. Passive (Hemabala & Suresh, 2012)

e Characteristics of Mlearning (Ubiquitous, nomadic, collaborative...) (Al-
Hmouz, Shen, Yan, & Al-Hmouz, 2010; Cavus & Uzunboylu, 2009; Ozdamli
& Cavus, 2011; Rogers, Connelly, Hazlewood, & Tedesco, 2009)

e Design Principles (Ryokai, 2012:Killlea, 2012)

Delivery
(HOW)

Structure
(WHEN)

e Flow of the course over time, frequency of delivery in format prescribed
Curriculum, communication

IMPLEMENTATION e Following the Plan/Structure designed in the previous steps

e Evaluate and reflect on the course using each step as a guiding measure
EVALUATION to match to the objectives of the course.

Figure 6: Discussion points around a mobile learning design method

Identifying objectives is the first step in the design, it is the question ‘why’ are we doing this
course and ‘what’ do we want out of it. The objectives should be made with the pedagogical and
contextual considerations in mind. Initial objectives may be at an institutional or organizational
level and then working down to the learner, it is important to define these and ensure that they are
measurable so as to be able to evaluate the success of the course later on. As it can be seen in
Figure 7, objectives will be the crux of the design as it influences all other aspects of design. If a
new objective comes to light then all other aspects of design need to be reconsidered.

Pedagogy speaks to the learning styles, as shown in Figure 6, it is interlinked with the objectives
of the course and the ‘how’ will it be delivered aspect. The designer must decide how to cater for
the various learning styles through audio, visual and interactive means. Using the main objectives
of learning as outlined by Franklin (2011) to guide the objectives of the course the designer
should be asking how the course is (1) enabling learners to reach their potential by allowing
learners to access knowledge beyond the classroom; (2) encouraging critical thinking and prob-
lem solving skills and (3) encouraging learners to take responsibility for their learning. It is also
useful to identify in the objectives of the course what category of learning this course will be and
what that means for how it needs to be designed. Taking Bloom’s taxonomy into account the de-
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signer may want to use the overarching objective of moving a learner to a higher level of think-
ing. The eight categories as described earlier in the paper by Naismith et al. (2004) and Cheon et
al. (2012) provide a good base for ways to reach these objectives.

Context is a large area that needs to be considered and depending on the category of learning cho-
sen the context may or may not be more crucial to the success of the course; it ties strongly to the
objectives of the course and the ‘how’ will it be delivered aspect. From Al-Hmouz et al. (2010)
and Koole (2009) this paper grouped the contexts into three major categories: (1) learner personal
status that takes into account personal motivation andprior knowledge of the learner (2)
situational context that looks at where the learner is using the course, how often and when and
what kind of social environments; (3) learning environment context is the the link between what
the device can offer, the content and engagement with the learner. For each of these the designer
should be able to identify the ‘target audience’ and how these contexts influence the design of the
course so as to bring the awareness into forming the objectives and in how the course will be
delivered. Nomadicy features in this area, as decisions around whether to deliver the content
through native applications or to keep it web based will be influenced by the learner’s connectivi-
ty and access to internet. The context also brings in the awareness of the as-lived experience
where questions around readiness-to-hand, anticipation of breakdown and the blindness created
by design can be offered to assist in usability and consideration of the user in design.

Content is the ‘what’ is being taught. It’s any research, collecting of necessary information, and
resources. It’s not necessarily creating the materials to be delivered but rather ensuring that the
objectives are met and all necessary information is available and can be made ready for the mo-
bile learning platform. The information made available here will feed directly into the delivery
and structure of the course.

Delivery asks the question of ‘how’ we are going to get the information to the learners. The ob-
jectives, pedagogy and context that have already been considered should almost trigger the how it
needs to happen. In this stage we are bringing in common design principles that were discussed
earlier on and the various characteristics of mobile learning as described in Figure 1. This is the
point at which the decision on how to manipulate the material can be taken, for example what
aspects will be made available through audio or images. The technology aspect here also speaks
to the usability and design of the platform, where functionality may need to be prescribed or re-
stricted depending on the situation.

Structure is the ‘when’ will we deliver the content to meet our objectives within the appropriate
context and pedagogical considerations. This should be the final stage of the planning. It’s look-
ing at the timing of the course, bringing in all the previous aspects and seeing how needs to flow,
ensuring it is put together in a way that will guide learners without being restrictive and allowing
for the flexibility that the mobile learning environment affords.
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Figure 7: A high-level method for designing mobile learning

While implementation and evaluation of the mobile learning course are separate from the design-
ing of the mobile learning course, it is important to note that in implementation the plan that has
been drawn out from the method is being followed and should be detailed enough to do so. The
evaluation phase will also be influenced by the various aspects in the method, as the method al-
lows for generalized areas to evaluate the mobile learning course by. The evaluation should also
speak directly to the objectives that should have measurable outcomes.

The value in this method is that it brings together the various research topics in a more structured
way that allows designers to consider the various aspects of a mobile learning course. By going
through these steps the designer is able to get a more holistic view, and is less likely to only focus
on one aspect such as personalisation while ignoring other influencing theories. The method is
generalized, in the hopes that can cater for future research to be brought into it.

Conclusion

Mobile learning can be seen as a combination of mobile technology and its affordances that cre-
ate a unique learning environment and opportunities for learning that can span across time and
place. Mobile technology is growing at a rapid rate around the world, and becoming ever more
accessible. Technology is emerging and closing the gap towards being a viable tool for mobile
learning. It’s a social platform that creates environments for communication, understanding, and
transfer of information. Its ability to cater for varying learning styles through various features, its
link to communication and its social context make it a very attractive tool for learning. The main
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characteristics that have been identified with mobile technology are nomadicy, ubiquity, context
sensitivity, personalisation, and interaction.

It is important that mobile learning exists within pedagogy and that designers have an understand-
ing of the contexts that learners exist in. mobile learning can cater for various learning styles
through varying delivery methods. Learning is knowledge that is transferred through communica-
tion and mobile learning has the ability to support varying learning styles.

By combining the various aspects of mobile learning and the research in these areas, this paper
has proposed a method for mobile learning that does not prescribe the content and structure but
rather facilitates the process of planning and creating a course while ensuring that the various as-
pects such as technology, context, usability, and pedagogy are considered along with the objec-
tives of the course. It is hoped that this research can create a central point of reference to more
detailed and focused research around mobile learning, allowing for improved mobile learning
courses.
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