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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. While existing theo-
ries and findings are valuable to the understanding of mobile learning, they are fragmented and 
separate, and need to be understood within the broader mobile learning paradigm.  

This paper unifies existing theories into a method for mobile learning design that can be general-
ized across mobile learning applications. This method develops from a strategy: by seeking objec-
tives, identifying different approaches to learning and understanding the context in which the 
course will exist. The method helps to guide the content, delivery and structure of the course to-
wards a successful implementation that is evaluated against the initial objectives set out. This pa-
per brings to light the need for more guiding literature that assists teachers in applying the theory 
around mobile devices and the method proposed is a step in this direction. 

Keywords: Mobile learning, Course design, E-learning, Mobile strategy. 

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 ‘ubiqui-
tous form of communication’ (Franklin, 
2011) is used as a tool for learning. 
What is questioned, however, is not so 
much whether mobile technology should 
be used but how it should be used. The 
uniqueness of mobile learning lies in it 
being a ubiquitous, social, context sensi-
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tive, and collaborative tool (Ozdamli & Cavus, 2011; Patokorpi, 2006). Various models for un-
derstanding mobile learning systems have been created and adapted to measure performance, user 
acceptance, understand the user’s context, and understand and develop mobile systems and tech-
nology (Parsons & Ryu, 2006; Sha, Looi, Chen, Seow, & Wong, 2012; Williams, 2009).  

Mobile learning design is the design of a mobile learning course taking into account what needs 
to be delivered, how it 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), because 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 neces-
sarily creating a viable tool for learners. While many universities have provided applications, 
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 consolidates 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 plan-
ning and creating a course while ensuring that the various aspects such as technology, context, 
usability, and pedagogy are considered along with the objectives of the course. The objective of 
this research is to create and evaluate a method for mobile learning design from existing mobile 
and learning theory that can be used by business persons and teachers alike. The research ex-
plores the following questions: 

• How can the technical aspect of mobile learning research and educational research be 
combined to get a holistic and effective approach to designing mobile learning? 

• What would a method for mobile learning design look like, and what are the steps to fol-
low this method? 

• How can an understanding of a mobile user’s as-lived mobile experience be used to max-
imise the potential of mobile learning? 

A design science research methodology was selected as a research approach that allows for the 
research artefact – a method – to be developed and evaluated in multiple iterations, such that the 
method can be improved upon constructively. Design science is a creative and generative ap-
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proach which is appropriate for the type of contribution that this research is attempting to create. 
It is important to realize that knowledge is at the core of the research, and in this research the aim 
is to create prescriptive knowledge from evaluating the identified problem and creating an arte-
fact (method) to address these problems (Baskerville, Kaul, & Storey, 2011; Hevner, March, 
Park, and Ram, 2004). The next section presents the resulting method with reference to existing 
literature as its basis. 

Method for Mobile Learning 
Based on previous research, this section proposes a method for designing mobile learning. Figure 
1 outlines the eight phases that will be described in designing and implementing mobile learning. 
The first five phases (highlighted in orange) illustrate the general design process of considering 
the context, objectives, pedagogy, the delivery and the structure of the course. The last three 
phases (highlighted in blue), are the content, implementation and evaluation of the course that are 
outside of the design of the course and are included as completing the process ensuring that the 
design meets its objectives. The phases proceed in order as indicated by the arrows. The follow-
ing sections will describe each phase in detail. 

Figure 1: Phases in designing mobile learning 

Context 
Creating the context around the course is the first step in the method. The context has multiple 
parts and assists in guiding the designers and teachers as to what is appropriate and expected from 
the course. For example, if the context is in an impoverished area that does not have high connec-
tivity then it would be unrealistic to use images when text and voice would be easier to access for 
the learners, whereas a university with good connectivity and access to multiple devices would 
expect a higher quality of presentation. 
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Figure 2: Initial considerations in creating context 

Context is an area that needs to be considered and, depending on the category of learning chosen, 
the context may be more crucial to the success of the course; it ties strongly to the objectives of 
the course and ‘how’ it will be delivered. Figure 2 presents the Initial considerations in creating 
context and gives an example of what kinds of questions to ask for each of the contextual areas. 

Creating a vision 
As an initial step to context, an overall vision should be put into place that will guide the design 
going forward. This vision should have a purpose. Purpose is important to any design: is the pur-
pose simply to transfer information to a learner or is there a more intrinsic value to the purpose, 
perhaps to deepen the learner’s understanding or thinking? The vision will provide the complexi-
ty of the design and content required. 

It is important to note that at any point during the process described here aspects can be changed. 
So the vision can be changed later as the method develops, and a new aspect comes to light. 
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Physical and digital sphere 
Al-Hmouz et al. (2010) and Koole (2009) described three major categories of context: (1) 
learner’s personal status that takes into account personal motivation and prior 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 that is the the link 
between what the device can offer (digital sphere), the content and engagement with the learner.  

The physical sphere (learner’s personal and situational context) and the digital sphere are consid-
ered individually below and influence each other. 

Learner’s personal context 

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, Shen, Yan, & Al-Hmouz, 2010; Koole, 2009).The design-
er/teacher should ask such questions as: 

• What age group is the learners? 
• Does the group have any mental/physical disabilities? 
• What is the groups experience with the subject and technology? 
• What is the learner’s emotional status? 
• What are the learner’s reasons for doing this course? 

These questions will establish the numerous influences surrounding the learner that can affect 
his/her behaviour, emotional state and concentration and ultimately his/her ability to use the mo-
bile learning service appropriately. While there is no control over these influences, keeping these 
in mind when considering the implications of the design will assist in aligning the course to the 
learner and finding ways to engage the learner that will suit his/her personal context. 

Situational context 

The nomadic and ubiquitous nature of mobile technology means that a user’s context is constant-
ly changing due to the freedom of movement. 

The social/situational context is the actual context in which the learner currently exists as they 
access or receive learning from a mobile device. It can be defined by the social interactions, cul-
tural surroundings and rules around communication. 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 social context - mobile phones have intro-
duced an unpredictability, when one person calls another they are not sure what situation that per-
son is in and cannot know whether they are interrupting that person. It is also a common expecta-
tion 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). 

This is an important consideration as it questions how often and how regularly users would en-
gage 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 state; be-
ing on the move often means “that people can devote only a very limited attention to the device 
while they are on the move” (Chittaro, 2011). This brings up an interesting conflict that needs to 
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be taken into account when designing: even though learners are able to learn on the move there is 
also a higher chance of distraction and interruptions. Questions to consider in this regard include: 

• Whether the learner is in a moving environment? This will affect the length and type of 
delivery of the course.  

• Are there cultural influences on these learners that may impact his/her learning? Some 
cultures may have a high resistance to the use of technology. 

• What are the possible distractions and interactions that the learner might have with the 
technology being used for the delivery of the course? Think of text messaging, phone 
calls and other social media that may take preference over learning. 

• How often/regularly are the users connected to their devices? If a learner can only get ac-
cess to the device between certain hours or at a specific place then this will impact the 
regularity and type of material used on the device. 

Digital sphere and learning environment 

The digital sphere is defined as the device and technology, looking at the functional ability of the 
device, its physical and technical attributes from the hardware and software. Mobile learning in-
cludes the learner’s personal context within a situational context, and these can be considered 
physical spheres. By introducing the digital sphere into the learning context we have a mobile 
learning environment. 

 

Figure 3: Example of creating context 
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The mobile learning context is thus created in the way that it is delivered and the learning styles 
that it caters for. The mobile learning context is where the situational and learner’s personal con-
text meet with the digital sphere. The learning environment is what will be created by implement-
ing this course and combining these contexts. 

In essence, what is being sought is the ‘target audience’ and then looking at how the different 
contexts of this audience influences the design of the course. Figure 3 provides an example of 
how the answers may be captured. With these contexts described, the as-lived experience must be 
addressed to show the relationship between these contexts in creating the learning environment. 

As-lived experience 
As the various contexts are unpacked it becomes simpler to understand where the learning is 
going to take place. The as-lived experience takes this one step further, in understanding how the 
learner relates to mobile technology and hence will relate to the mobile learning designed. 

The context leads to 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 (Winograd & Flores, 1986). 

 

Figure 4: As-lived context considerations 
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The as-lived experience provides a look into ‘the opportunities and restrictions created by this 
mobile learning course’ – as seen in Figure 4. Some of these aspects come from and have been 
mentioned in the context already created, in understanding the learner, his/her environment and 
access to technology. The as-lived experience takes this a step further and defines the users rela-
tionship to technology and hence the course being created. 

Step 5 in the process is about considering the different aspects of the as-lived experience, which 
may trigger certain requirements around how the course is to be put together and delivered to the 
learner. In discussing the as-lived experience the designer is looking for ways to create a “Readi-
ness to Hand” (Winograd & Flores, 1986).  

The designer is looking to create the course in such a way that it is part of the environment that 
the learner exists in and is easy to use. The less foreign the implementation the more accessible 
and effective it may meet its objectives.  

Identifying the domain of understanding in which the learner is working will provide information 
for design of the course that will allow the learner to interact with the course and technology intu-
itively. Using language and terminology that the learner relates to and understands is one way to 
ensure an uninterrupted experience to the learner. The learner’s context, gathered in the previous 
steps, provides information about the learner’s “goals, needs, desires and values” to assist in cre-
ating this domain of understanding  of how and why the learner connects with technology 
(Nussbaum, 2001). 

The designer should identify the possible ‘blindness in design’ that could come about from using 
mobile technology as a tool for learning, this means the designer must consider what is being re-
moved that the user would have benefited from in traditional learning and what is being added. 
This consideration may lead to opportunities for enhancing the course (Winograd & Flores, 
1986). An example of blindness in design may be that the course limits discussion that learners 
would have had in a classroom environment; however this may force the learner to seek more 
information in their own way. Now that this aspect has been identified, it is possible to decide on 
whether to intervene or allow it in the course. 

Modules and the depth of mobile learning to be used 
The next step is to split the course into manageable modules. This can be done in many ways and 
is up to the discretion of the designer. Following the next step is to identify areas where mobile 
learning is to be used as shown in Figure 5. An overall decision as to whether the mobile learning 
will be used for the entire course or as a support or reference tool will help in splitting the class-
room requirements from the technological ones if necessary. 

 

Figure 5: Final steps in creating context for mobile learning design 
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The classroom requirements would refer to venue bookings, material distribution and what the 
teacher would require in the physical environment to conduct the class; whereas the technological 
requirements are specific to the requirements around material, availability and approach using the 
device. For the purposes of this paper, the technological requirements will be the main focus. For 
the purposes of illustration, Figure 6 is an example of how this paper might be separated into sev-
eral modules to be taught using a mobile phone.  

Figure 6: Example of separating a course into modules 

Figure 7 combines all the steps in creating context together as described above. A holistic context 
has been considered up to this point, and the designer should have a good idea as to who is re-
ceiving the learning, why they are receiving the learning, their domain of understanding and what 
needs to be taught to the learner. 

 

Figure 7: Complete process of creating context for mobile learning design 
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Objectives 
Identifying objectives, as illustrated in Figure 8, is the next part of the design of the mobile learn-
ing course, 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 using 
Bloom’s Taxonomy (1956) and keeping in mind Franklin’s (2011) high-level objectives of learn-
ing, to give access to knowledge, encourage critical thinking and responsibility for learning to the 
learner.  The objectives should not describe the technology - they should be the objectives of the 
learner, and the technology will need to match in the following steps to see how it can enhance 
and assist these objectives.  

For each module or section of the course the high-level objectives need to be identified. Objec-
tives must be learner oriented, this is to say that it is not about what the technology must do but 
rather what the learner must obtain from the course. The actual course must then be designed to 
cater to these objectives. Starting each objective with the words ‘the learner’ helps to orient the 
objective to what the learner must be able to do at the end of that module of the course (Bloom, 
1956). 

 

Figure 8: Steps in creating objectives for mobile learning 

It may take some time to unpack the objectives. The modules that have been identified will assist 
in that they help to focus the attention of the objective, and the area it is specific to. Using 
Bloom’s taxonomy (1956) will assist with triggering the wording of the objectives. 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. Objectives will be the crux of the design as it influences all other aspects of de-
sign. If a new objective comes to light then all other aspects of design need to be reconsidered.  

Each objective must also be given an action, to explain how the objective will be achieved. Mo-
bile characteristics become more important at this point as the designer begins to identify the 
kinds of activities that will assist in achieving the objective such as creating a discussion forum, 
an online test or assignment that will be assisted through the technology. The objective here is 
giving rise to a need that will be met with a mobile function. 

Pedagogy 
The next few steps as seen in Figure 9 may occur simultaneously with the creation of objectives 
as they are developed. For each objective identify what the type of knowledge is (e.g. factual) and 
what cognitive process (e.g. remember) is being used to achieve the objective developed (Merhbi, 
2011; Munzenmaier & Rubin, 2013). 
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Figure 9: Pedagogical phase in the process of designing mobile learning 

The objectives should lead the learner from passive to active learning and into metacognitive 
thinking where possible. This allows for the educator to further understand the objectives that are 
being put into place and how it fits into pedagogical theory to ensure that the learning taking 
place is grounded by these tested theories. When it is visible where the passive and active learn-
ing is taking place, the mobile learning platform and its requirements for each of these objectives 
becomes clearer. For instance, where a more passive approach is being used then providing in-
formation to the user is what is required, whereas in a more active learning approach more dy-
namic mobile learning techniques can be used. 

Pedagogy speaks to the learning styles, as shown in Figure 9.It is interlinked with the objectives 
of the course and ‘how’ it will be delivered. The designer must decide how to cater for the vari-
ous 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 problem 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 it will be and what that means 
for how it needs to be designed. Taking Bloom’s taxonomy into account the designer may want to 
use the overarching objective of moving a learner to a higher level of thinking (Forehand, 2010). 

Step 13 involves re-organising the objectives so that gaps can be identified in helping the learner 
to climb the ladder from passive to active learning. When re-organising the objectives in a grid 
with the knowledge dimensions as headers and the cognitive processes as the vertical headers, it 
will be easy to see where there are gaps. Perhaps the course does not take the learner to the cogni-
tive level, or the course is moving too quickly in that it is jumping from remembering to creating 
without giving the learner time to assimilate and apply the knowledge. In this case new objectives 
may need to be created or objectives need to be adjusted to give a more fluid learning experi-
ence.Looking at what type of knowledge and cognitive processes are being used gaps in the ob-
jectives can be identified. Where there is a gap the educator should consider objectives that will 
improve the course by filling those gaps in the learner’s education (Krathwohl, 2002; 
Munzenmaier & Rubin, 2013). 

At the end of the objectives and pedagogical considerations, the designer may have something 
like the example in Figure 10. From this example it can be seen how the course is going to 
achieve its objectives, whether it is a taking into account the multiple cognitive processes of 
learning according to pedagogy being applied here, and what mobile actions and types of learn-
ings are going to influence the course. It then becomes necessary to consider how the course is to 
be delivered from what has been identified. 
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Figure 10: Example of creating an objective for a mobile learning course 

Delivery 
The delivery of each module needs to be defined. Delivery asks the question of ‘how’ we are go-
ing to get the information to the learners. The context, objectives, and pedagogy that have been 
considered should trigger how delivery takes place. The steps described in Figure 11 begin with 
deciding how to deliver the material of the course. Considering the context and objectives creat-
ed, what aspects will be made available through audio or images. There may be multiple ways of 
delivering the material.  

Step 15 in the process is about considering each of the mobile learning characteristics: ubiquity, 
nomadicy, social interactivity, personalization, and context sensitivity against each module (Al-
Hmouz et al., 2010). The question to be answered is how mobile technology could enhance the 
delivery of each module with the context and objectives created thus far. It is important that the 
characteristic is necessary or enhances the learning experience and not just applied for the pur-
poses of applying mobile technology. 

With a clearer idea of what the objectives are and what and how it needs to be delivered within a 
context, Step 16 is to write out the requirements according to what has been decided on thus far. 
The requirements must provide a clear guideline as to the delivery. An example of a requirement 
may be that for a particular module the concepts must be displayed visually and when selecting a 
part of the visual it must provide the written description of it. This still allows the designer of the 
course to be creative in achieving this but provides a guideline as to what must be the input and 
result (output). 

 

Figure 11: Steps to considering the delivery of mobile learning 

Structure 
Structure is ‘when’ the course will deliver the content to meet our objectives within the appropri-
ate context and pedagogical considerations. This should be the final stage of the planning (Figure 
12). It includes the timing of the course, bringing in all the previous aspects and monitoring the 
flow, ensuring it is put together in a way that will guide learners without being restrictive and al-
lowing for the flexibility that the mobile learning environment affords. This can be done visually 
using a Gantt chart or simply by writing out the requirements and deadlines of the delivery. Some 
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courses may not have any timelines while others may prescribe reminders and penalties to be put 
in place. 

 

Figure 12: Delivery - the final stage 

Content, Implementation and Evaluation 
Content is the ‘what’ is being taught. It’s any research, collecting of necessary information, and 
resources. It’s not only creating the materials to be delivered but also ensuring that the objectives 
are met and all necessary information is available and can be made ready for the mobile learning 
platform, dependent on the contexts and requirements provided. The information made available 
here will feed directly into the implementation of the course. The content is not part of the overall 
process of design but rather a part of gathering the necessary information for the actual develop-
ment of the course. 

While implementation and evaluation of the mobile learning course are separate from the design 
of the mobile learning course, it is important to note that in implementation the aspects of the 
method are 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 allows for generalized areas to 
evaluate the mobile learning course. The evaluation should also speak directly to the objectives 
that should have measurable outcomes. Figure 13 combines the steps in the five phases from end-
to-end of mobile learning design as discussed in this chapter. 

Summary 
The value in the proposed method is that it brings together various research topics in a structured 
way, allowing 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 
general, in the hope that it can easily be adapted for future research. Figure 14 provides a sum-
mary of the phases and the steps within each phase that have been discussed in this chapter. 
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Figure 13: Process of Mobile Learning Design 
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Figure 14: Summary of steps in each phase of designing mobile learning 

Conclusion 
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. 

The artefact developed in this research addressed the problem that mobile learning, being a rela-
tively new area has had very few attempts at combining and providing a way for a practitioner to 
use the available information and research in a relevant and holistic manner to design mobile 
learning. One of the driving forces of this research area is the increase in mobile devices, and ac-
cess to these devices to all populations of the world. This research has provided a reference point 
for different areas of research relating to mobile learning from context sensitivity, technological 
abilities and pedagogical expectations. 
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The answer to the research questions posed in the introduction can be summarized as follows: 

• The different aspects of the mobile learning design were catered for by simplifying the 
method into phases and further into steps that could be followed sequentially and still in-
fluenced each other in creating a holistic view of mobile learning.  

• The method is the result of the question being asked and provides a visual representation 
of how the method works with clear steps to navigate the phases of design considerations.  

• The as-lived experience became relevant as part of the context phase, where it reached 
further into the requirements and objectives of the course. Its consideration of anticipa-
tion of breakdown, domains of understanding and blindness in design create an aware-
ness for the designer in continuing with the steps of mobile learning design. 

The high-level areas or modules in the method allow for other frameworks and theories to be 
brought into the method without having to fundamentally change the method, ensuring that each 
area is covered if only using a different theory within that area. Initial experimentation with the 
method displayed promise: the sequence of the steps came up as being important to the partici-
pant and in gathering the right information to influence the next steps of the method and avoid 
having to back track too much.  

The method proposed has made effort contribution in combining research from mobile learning 
and pedagogical research into format that is more readily applicable and usable; it is by no means 
an extensive study but it does provide a starting point. The method includes a focus on mobile 
learning characteristics that provides a guideline for educators to decide how they will use and 
deliver their teachings through a mobile device. In this way this paper has addressed its objective 
to create a method that facilitates the process of planning and creating a course while ensuring 
various aspects such as technology, context, usability and pedagogy are considered along with the 
objectives of the course. 

Further investigation into this method, its applicability, generalisability and improvement is nec-
essary. To get the most value from this method it needs to be continually reviewed so that it is 
taking into account the latest theories and technological abilities. It is recommended that this 
method and its process be more rigorously tested in more experiment cycles in future and further 
theories integrated into the process succinctly so that it remains accessible and useable. 
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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. While existing theories and findings are valuable to the understanding of mobile learning, they are fragmented and separate, and need to be understood within the broader mobile learning paradigm. 
	This paper unifies existing theories into a method for mobile learning design that can be generalized across mobile learning applications. This method develops from a strategy: by seeking objectives, identifying different approaches to learning and understanding the context in which the course will exist. The method helps to guide the content, delivery and structure of the course towards a successful implementation that is evaluated against the initial objectives set out. This paper brings to light the need for more guiding literature that assists teachers in applying the theory around mobile devices and the method proposed is a step in this direction.
	Keywords: Mobile learning, Course design, E-learning, Mobile strategy.
	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 opportunities 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 questioned, however, is not so much whether mobile technology should be used but how it should be used. The uniqueness of mobile learning lies in it being a ubiquitous, social, context sensitive, and collaborative tool (Ozdamli & Cavus, 2011; Patokorpi, 2006). Various models for understanding mobile learning systems have been created and adapted to measure performance, user acceptance, understand the user’s context, and understand and develop mobile systems and technology (Parsons & Ryu, 2006; Sha, Looi, Chen, Seow, & Wong, 2012; Williams, 2009). 
	Mobile learning design is the design of a mobile learning course taking into account what needs to be delivered, how it 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), because 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 necessarily creating a viable tool for learners. While many universities have provided applications, 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 understanding 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 understand and conceptualize all aspects of the mobile learning system to be as effective as possible in delivering the objectives.
	This paper consolidates 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 technology, context, usability, and pedagogy are considered along with the objectives of the course. The objective of this research is to create and evaluate a method for mobile learning design from existing mobile and learning theory that can be used by business persons and teachers alike. The research explores the following questions:
	 How can the technical aspect of mobile learning research and educational research be combined to get a holistic and effective approach to designing mobile learning?
	 What would a method for mobile learning design look like, and what are the steps to follow this method?
	 How can an understanding of a mobile user’s as-lived mobile experience be used to maximise the potential of mobile learning?
	A design science research methodology was selected as a research approach that allows for the research artefact – a method – to be developed and evaluated in multiple iterations, such that the method can be improved upon constructively. Design science is a creative and generative approach which is appropriate for the type of contribution that this research is attempting to create. It is important to realize that knowledge is at the core of the research, and in this research the aim is to create prescriptive knowledge from evaluating the identified problem and creating an artefact (method) to address these problems (Baskerville, Kaul, & Storey, 2011; Hevner, March, Park, and Ram, 2004). The next section presents the resulting method with reference to existing literature as its basis.
	Method for Mobile Learning
	Based on previous research, this section proposes a method for designing mobile learning. Figure 1 outlines the eight phases that will be described in designing and implementing mobile learning. The first five phases (highlighted in orange) illustrate the general design process of considering the context, objectives, pedagogy, the delivery and the structure of the course. The last three phases (highlighted in blue), are the content, implementation and evaluation of the course that are outside of the design of the course and are included as completing the process ensuring that the design meets its objectives. The phases proceed in order as indicated by the arrows. The following sections will describe each phase in detail.
	Figure 1: Phases in designing mobile learning
	Context

	Creating the context around the course is the first step in the method. The context has multiple parts and assists in guiding the designers and teachers as to what is appropriate and expected from the course. For example, if the context is in an impoverished area that does not have high connectivity then it would be unrealistic to use images when text and voice would be easier to access for the learners, whereas a university with good connectivity and access to multiple devices would expect a higher quality of presentation.
	/
	Figure 2: Initial considerations in creating context
	Context is an area that needs to be considered and, depending on the category of learning chosen, the context may be more crucial to the success of the course; it ties strongly to the objectives of the course and ‘how’ it will be delivered. Figure 2 presents the Initial considerations in creating context and gives an example of what kinds of questions to ask for each of the contextual areas.
	Creating a vision

	As an initial step to context, an overall vision should be put into place that will guide the design going forward. This vision should have a purpose. Purpose is important to any design: is the purpose simply to transfer information to a learner or is there a more intrinsic value to the purpose, perhaps to deepen the learner’s understanding or thinking? The vision will provide the complexity of the design and content required.
	It is important to note that at any point during the process described here aspects can be changed. So the vision can be changed later as the method develops, and a new aspect comes to light.
	Physical and digital sphere

	Al-Hmouz et al. (2010) and Koole (2009) described three major categories of context: (1) learner’s personal status that takes into account personal motivation and prior 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 that is the the link between what the device can offer (digital sphere), the content and engagement with the learner. 
	The physical sphere (learner’s personal and situational context) and the digital sphere are considered individually below and influence each other.
	Learner’s personal context
	The learner’s context considers aspect of the learner such as preferences, demographic information, and learner history as well as cognitive ability, memory, prior knowledge, emotions and possible motivations (Al-Hmouz, Shen, Yan, & Al-Hmouz, 2010; Koole, 2009).The designer/teacher should ask such questions as:
	 What age group is the learners?
	 Does the group have any mental/physical disabilities?
	 What is the groups experience with the subject and technology?
	 What is the learner’s emotional status?
	 What are the learner’s reasons for doing this course?
	These questions will establish the numerous influences surrounding the learner that can affect his/her behaviour, emotional state and concentration and ultimately his/her ability to use the mobile learning service appropriately. While there is no control over these influences, keeping these in mind when considering the implications of the design will assist in aligning the course to the learner and finding ways to engage the learner that will suit his/her personal context.
	Situational context
	The nomadic and ubiquitous nature of mobile technology means that a user’s context is constantly changing due to the freedom of movement.
	The social/situational context is the actual context in which the learner currently exists as they access or receive learning from a mobile device. It can be defined by the social interactions, cultural surroundings and rules around communication. 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 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).
	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 state; being on the move often means “that people can devote only a very limited attention to the device while they are on the move” (Chittaro, 2011). 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 a higher chance of distraction and interruptions. Questions to consider in this regard include:
	 Whether the learner is in a moving environment? This will affect the length and type of delivery of the course. 
	 Are there cultural influences on these learners that may impact his/her learning? Some cultures may have a high resistance to the use of technology.
	 What are the possible distractions and interactions that the learner might have with the technology being used for the delivery of the course? Think of text messaging, phone calls and other social media that may take preference over learning.
	 How often/regularly are the users connected to their devices? If a learner can only get access to the device between certain hours or at a specific place then this will impact the regularity and type of material used on the device.
	Digital sphere and learning environment
	The digital sphere is defined as the device and technology, looking at the functional ability of the device, its physical and technical attributes from the hardware and software. Mobile learning includes the learner’s personal context within a situational context, and these can be considered physical spheres. By introducing the digital sphere into the learning context we have a mobile learning environment.
	The mobile learning context is thus created in the way that it is delivered and the learning styles that it caters for. The mobile learning context is where the situational and learner’s personal context meet with the digital sphere. The learning environment is what will be created by implementing this course and combining these contexts.
	In essence, what is being sought is the ‘target audience’ and then looking at how the different contexts of this audience influences the design of the course. Figure 3 provides an example of how the answers may be captured. With these contexts described, the as-lived experience must be addressed to show the relationship between these contexts in creating the learning environment.
	As-lived experience

	As the various contexts are unpacked it becomes simpler to understand where the learning is going to take place. The as-lived experience takes this one step further, in understanding how the learner relates to mobile technology and hence will relate to the mobile learning designed.
	The context leads to 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 (Winograd & Flores, 1986).
	/
	Figure 4: As-lived context considerations
	The as-lived experience provides a look into ‘the opportunities and restrictions created by this mobile learning course’ – as seen in Figure 4. Some of these aspects come from and have been mentioned in the context already created, in understanding the learner, his/her environment and access to technology. The as-lived experience takes this a step further and defines the users relationship to technology and hence the course being created.
	Step 5 in the process is about considering the different aspects of the as-lived experience, which may trigger certain requirements around how the course is to be put together and delivered to the learner. In discussing the as-lived experience the designer is looking for ways to create a “Readiness to Hand” (Winograd & Flores, 1986). 
	The designer is looking to create the course in such a way that it is part of the environment that the learner exists in and is easy to use. The less foreign the implementation the more accessible and effective it may meet its objectives. 
	Identifying the domain of understanding in which the learner is working will provide information for design of the course that will allow the learner to interact with the course and technology intuitively. Using language and terminology that the learner relates to and understands is one way to ensure an uninterrupted experience to the learner. The learner’s context, gathered in the previous steps, provides information about the learner’s “goals, needs, desires and values” to assist in creating this domain of understanding  of how and why the learner connects with technology (Nussbaum, 2001).
	The designer should identify the possible ‘blindness in design’ that could come about from using mobile technology as a tool for learning, this means the designer must consider what is being removed that the user would have benefited from in traditional learning and what is being added. This consideration may lead to opportunities for enhancing the course (Winograd & Flores, 1986). An example of blindness in design may be that the course limits discussion that learners would have had in a classroom environment; however this may force the learner to seek more information in their own way. Now that this aspect has been identified, it is possible to decide on whether to intervene or allow it in the course.
	Modules and the depth of mobile learning to be used

	The next step is to split the course into manageable modules. This can be done in many ways and is up to the discretion of the designer. Following the next step is to identify areas where mobile learning is to be used as shown in Figure 5. An overall decision as to whether the mobile learning will be used for the entire course or as a support or reference tool will help in splitting the classroom requirements from the technological ones if necessary.
	/
	Figure 5: Final steps in creating context for mobile learning design
	The classroom requirements would refer to venue bookings, material distribution and what the teacher would require in the physical environment to conduct the class; whereas the technological requirements are specific to the requirements around material, availability and approach using the device. For the purposes of this paper, the technological requirements will be the main focus. For the purposes of illustration, Figure 6 is an example of how this paper might be separated into several modules to be taught using a mobile phone. 
	Figure 6: Example of separating a course into modules
	Figure 7 combines all the steps in creating context together as described above. A holistic context has been considered up to this point, and the designer should have a good idea as to who is receiving the learning, why they are receiving the learning, their domain of understanding and what needs to be taught to the learner.
	/
	Figure 7: Complete process of creating context for mobile learning design
	Objectives

	Identifying objectives, as illustrated in Figure 8, is the next part of the design of the mobile learning course, 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 using Bloom’s Taxonomy (1956) and keeping in mind Franklin’s (2011) high-level objectives of learning, to give access to knowledge, encourage critical thinking and responsibility for learning to the learner.  The objectives should not describe the technology - they should be the objectives of the learner, and the technology will need to match in the following steps to see how it can enhance and assist these objectives. 
	For each module or section of the course the high-level objectives need to be identified. Objectives must be learner oriented, this is to say that it is not about what the technology must do but rather what the learner must obtain from the course. The actual course must then be designed to cater to these objectives. Starting each objective with the words ‘the learner’ helps to orient the objective to what the learner must be able to do at the end of that module of the course (Bloom, 1956).
	/
	Figure 8: Steps in creating objectives for mobile learning
	It may take some time to unpack the objectives. The modules that have been identified will assist in that they help to focus the attention of the objective, and the area it is specific to. Using Bloom’s taxonomy (1956) will assist with triggering the wording of the objectives. 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. 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. 
	Each objective must also be given an action, to explain how the objective will be achieved. Mobile characteristics become more important at this point as the designer begins to identify the kinds of activities that will assist in achieving the objective such as creating a discussion forum, an online test or assignment that will be assisted through the technology. The objective here is giving rise to a need that will be met with a mobile function.
	Pedagogy

	The next few steps as seen in Figure 9 may occur simultaneously with the creation of objectives as they are developed. For each objective identify what the type of knowledge is (e.g. factual) and what cognitive process (e.g. remember) is being used to achieve the objective developed (Merhbi, 2011; Munzenmaier & Rubin, 2013).
	/
	Figure 9: Pedagogical phase in the process of designing mobile learning
	The objectives should lead the learner from passive to active learning and into metacognitive thinking where possible. This allows for the educator to further understand the objectives that are being put into place and how it fits into pedagogical theory to ensure that the learning taking place is grounded by these tested theories. When it is visible where the passive and active learning is taking place, the mobile learning platform and its requirements for each of these objectives becomes clearer. For instance, where a more passive approach is being used then providing information to the user is what is required, whereas in a more active learning approach more dynamic mobile learning techniques can be used.
	Pedagogy speaks to the learning styles, as shown in Figure 9.It is interlinked with the objectives of the course and ‘how’ it will be delivered. 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 problem 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 it will be and what that means for how it needs to be designed. Taking Bloom’s taxonomy into account the designer may want to use the overarching objective of moving a learner to a higher level of thinking (Forehand, 2010).
	Step 13 involves re-organising the objectives so that gaps can be identified in helping the learner to climb the ladder from passive to active learning. When re-organising the objectives in a grid with the knowledge dimensions as headers and the cognitive processes as the vertical headers, it will be easy to see where there are gaps. Perhaps the course does not take the learner to the cognitive level, or the course is moving too quickly in that it is jumping from remembering to creating without giving the learner time to assimilate and apply the knowledge. In this case new objectives may need to be created or objectives need to be adjusted to give a more fluid learning experience.Looking at what type of knowledge and cognitive processes are being used gaps in the objectives can be identified. Where there is a gap the educator should consider objectives that will improve the course by filling those gaps in the learner’s education (Krathwohl, 2002; Munzenmaier & Rubin, 2013).
	At the end of the objectives and pedagogical considerations, the designer may have something like the example in Figure 10. From this example it can be seen how the course is going to achieve its objectives, whether it is a taking into account the multiple cognitive processes of learning according to pedagogy being applied here, and what mobile actions and types of learnings are going to influence the course. It then becomes necessary to consider how the course is to be delivered from what has been identified.
	/
	Figure 10: Example of creating an objective for a mobile learning course
	Delivery

	The delivery of each module needs to be defined. Delivery asks the question of ‘how’ we are going to get the information to the learners. The context, objectives, and pedagogy that have been considered should trigger how delivery takes place. The steps described in Figure 11 begin with deciding how to deliver the material of the course. Considering the context and objectives created, what aspects will be made available through audio or images. There may be multiple ways of delivering the material. 
	Step 15 in the process is about considering each of the mobile learning characteristics: ubiquity, nomadicy, social interactivity, personalization, and context sensitivity against each module (Al-Hmouz et al., 2010). The question to be answered is how mobile technology could enhance the delivery of each module with the context and objectives created thus far. It is important that the characteristic is necessary or enhances the learning experience and not just applied for the purposes of applying mobile technology.
	With a clearer idea of what the objectives are and what and how it needs to be delivered within a context, Step 16 is to write out the requirements according to what has been decided on thus far. The requirements must provide a clear guideline as to the delivery. An example of a requirement may be that for a particular module the concepts must be displayed visually and when selecting a part of the visual it must provide the written description of it. This still allows the designer of the course to be creative in achieving this but provides a guideline as to what must be the input and result (output).
	/
	Figure 11: Steps to considering the delivery of mobile learning
	Structure

	Structure is ‘when’ the course will deliver the content to meet our objectives within the appropriate context and pedagogical considerations. This should be the final stage of the planning (Figure 12). It includes the timing of the course, bringing in all the previous aspects and monitoring the 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. This can be done visually using a Gantt chart or simply by writing out the requirements and deadlines of the delivery. Some courses may not have any timelines while others may prescribe reminders and penalties to be put in place.
	/
	Figure 12: Delivery - the final stage
	Content, Implementation and Evaluation

	Content is the ‘what’ is being taught. It’s any research, collecting of necessary information, and resources. It’s not only creating the materials to be delivered but also ensuring that the objectives are met and all necessary information is available and can be made ready for the mobile learning platform, dependent on the contexts and requirements provided. The information made available here will feed directly into the implementation of the course. The content is not part of the overall process of design but rather a part of gathering the necessary information for the actual development of the course.
	While implementation and evaluation of the mobile learning course are separate from the design of the mobile learning course, it is important to note that in implementation the aspects of the method are 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 allows for generalized areas to evaluate the mobile learning course. The evaluation should also speak directly to the objectives that should have measurable outcomes. Figure 13 combines the steps in the five phases from end-to-end of mobile learning design as discussed in this chapter.
	Summary

	The value in the proposed method is that it brings together various research topics in a structured way, allowing 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 general, in the hope that it can easily be adapted for future research. Figure 14 provides a summary of the phases and the steps within each phase that have been discussed in this chapter.
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	Figure 13: Process of Mobile Learning Design
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	Figure 14: Summary of steps in each phase of designing mobile learning
	Conclusion
	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 aspects such as technology, context, usability, and pedagogy are considered along with the objectives 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.
	The artefact developed in this research addressed the problem that mobile learning, being a relatively new area has had very few attempts at combining and providing a way for a practitioner to use the available information and research in a relevant and holistic manner to design mobile learning. One of the driving forces of this research area is the increase in mobile devices, and access to these devices to all populations of the world. This research has provided a reference point for different areas of research relating to mobile learning from context sensitivity, technological abilities and pedagogical expectations.
	The answer to the research questions posed in the introduction can be summarized as follows:
	 The different aspects of the mobile learning design were catered for by simplifying the method into phases and further into steps that could be followed sequentially and still influenced each other in creating a holistic view of mobile learning. 
	 The method is the result of the question being asked and provides a visual representation of how the method works with clear steps to navigate the phases of design considerations. 
	 The as-lived experience became relevant as part of the context phase, where it reached further into the requirements and objectives of the course. Its consideration of anticipation of breakdown, domains of understanding and blindness in design create an awareness for the designer in continuing with the steps of mobile learning design.
	The high-level areas or modules in the method allow for other frameworks and theories to be brought into the method without having to fundamentally change the method, ensuring that each area is covered if only using a different theory within that area. Initial experimentation with the method displayed promise: the sequence of the steps came up as being important to the participant and in gathering the right information to influence the next steps of the method and avoid having to back track too much. 
	The method proposed has made effort contribution in combining research from mobile learning and pedagogical research into format that is more readily applicable and usable; it is by no means an extensive study but it does provide a starting point. The method includes a focus on mobile learning characteristics that provides a guideline for educators to decide how they will use and deliver their teachings through a mobile device. In this way this paper has addressed its objective to create a method that facilitates the process of planning and creating a course while ensuring various aspects such as technology, context, usability and pedagogy are considered along with the objectives of the course.
	Further investigation into this method, its applicability, generalisability and improvement is necessary. To get the most value from this method it needs to be continually reviewed so that it is taking into account the latest theories and technological abilities. It is recommended that this method and its process be more rigorously tested in more experiment cycles in future and further theories integrated into the process succinctly so that it remains accessible and useable.
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