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INTRODUCTION

The nature of learning is being augmented and 
accelerated by new digital tools and media, 
particularly by mobile devices and the networks 
and structures to which they connect people. 
‘Mobile learning’ is an emerging, and rapidly 
expanding field of educational research and 
practice across schools, colleges and universi-
ties as well as in the work place (for example 
see: van’t Hooft & Swan, 2007; Sharples et 
al., 2008; Attwell et al., 2009; Pachler et al., 
2010). It is also gaining increasing importance 
in what is frequently referred to as ‘informal’, 
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as opposed to ‘formal’, learning (see e.g., 
Cook et al., 2008) and it is starting to attract 
the interest and imagination of practitioners in 
all phases of education as well as of research-
ers. In view of the increasing portability and 
functional convergence of technologies, as 
well as the reduction in their cost, and the cost 
of services available for them, mobile devices 
have become more and more central to, and 
at the same time invisible in the life-worlds 
of users. Consequently, in this paper I argue 
for the need to re-examine approaches to the 
design of learning experiences that incorporate 
mobile phones in the learning context; such an 
undertaking seems particularly timely if we 
are to take full advantage of the affordances 
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these devices provide in formal and informal 
contexts for learning.

Sharples et al. (2008, p. 5) conceive mobile 
learning as a ‘process of coming to know through 
conversations across multiple contexts amongst 
people and personal interactive technologies’. 
Pachler et al. (2010) note that although this 
definition is attractive, it may be too narrowly 
focussing on ‘conversation’, which foregrounds 
the link to people but underplays the linkages to 
systems and media structures (e.g., YouTube); 
this may be better expressed by the broader 
term ‘communication’. Key characteristics of 
mobile devices include among other things 
increasing portability, functionality, multimedia 
convergence, ubiquity, personal ownership, 
social interactivity, context sensitivity, location 
awareness, connectivity and personalisation. 
In terms of context sensitivity, an important 
affordance of mobile technology is that of 
digital augmentation, whereby contextual data 
is added to objects to enable a deeper under-
standing of them and richer meaning making 
(I will return to this in the case study below). 
Furthermore, the multimodal affordances and 
characteristics of mobile devices are seen as 
important, particularly how images and sound-
related functionality impact on the input and 
output dimensions of interactions as well as the 
representation of information and knowledge.

An important question to consider with 
respect to mobile learning is this: what is there 
to commend mobile phone usage as a mediating 
tool for learning inside and outside the formal 
learning context? In answer to this question I 
have (elsewhere) drawn on the literature to de-
lineate three phases of mobile learning (Pachler 
et al., 2010; Cook, 2009b): a focus on mobile 
devices, a focus on learning outside the class-
room and a focus on the mobility of the learner. 
The beginnings of widespread experimentation 
with mobile devices for learning came in the 
mid 1990s. The first phase is characterised by 
a focus on what the mobile devices can be used 
to achieve in an educational context (PDAs, pen 
tablets, laptops or mobile phones) for formal 
education and training. This first phase, which 
in fact is still running in parallel with other 

phases, makes productive use of the affordances 
of mobile technologies such as e-books, class-
room response systems, handheld computers in 
classrooms, data logging devices and reusable 
learning objects. A focus on learning outside 
the classroom is a characteristic of the second 
phase of mobile learning. The affordances in 
the second phase can include field trips, mu-
seum visits, professional updating, bite-sized 
learning and personal learning organisers. The 
third phase goes beyond mobile learning and 
is characterised by a focus on the mobility of 
the learner, the design or the appropriation of 
learning spaces and on informal learning and 
lifelong learning. There are three important 
affordances of the third phase: mixed reality 
learning, context sensitive learning and ambient 
learning (the latter includes augmented reality).

In this paper I argue for the need to re-
examine approaches to the design of, and 
research into, learning experiences that in-
corporate mobile/cell phones in the learning 
context. I advance my argument by describing 
two initiatives. Firstly, below Design Research 
is presented as an approach that tends to have in-
terventionist characteristics, is process oriented 
and contributes to theory building. Secondly, I 
go on to describe an educational problem that 
mobile learning tries to solve, plus propose a 
Design Research solution (Augmented Contexts 
for Development). The paper then revisits 
Design Research by making use of some key 
questions and concludes by briefly outlining 
how I intend to move towards some preliminary 
generalised design principles and implications 
for broader theory.

DESIGN RESEARCH

Design processes related to mobile devices 
inevitably involves designing for a ‘match-box’ 
sized, small interface. Issues include navigation 
over multiple platforms (i.e. different types of 
devices and operating systems), locating rele-
vant information by providing usable navigation 
(through touch screens or buttons, etc), structur-
ing of a learning task to suit the affordances of 
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the mobile device, and evaluating that scenario 
(see Bradley et al., 2009 for a fuller discussion 
of all these issues). Furthermore, Bannan (2009) 
has pointed out that design and development 
processes – integrated with applied or empirical 
research cycles for the purposes of generating 
knowledge about teaching, learning or training, 
while simultaneously working toward produc-
ing a useful innovation or intervention – present 
a pronounced challenge.

One aim of Design Research (also called 
design-based research) is to identify and model 
technology-mediated, social learning and be-
haviours in order to design tools that support 
and promote the practices under investigation. 
For example, Cook (2002) has proposed a De-
sign Research approach which revolves around 
evolutionary prototyping. What this means 
in simple terms is that we need to consider 
repeated cycles of: empirical work, theory/
model development and tool/artefact refine-
ment. These particular aspects are typically 
conceived as overlapping activities and phases 
(rather than as sequenced ‘steps’); it is thus 
an evolutionary Design Research approach to 
analyzing the role of theory/models, empirical 
work and technology in learning. Furthermore, 
the Design-Based Research Collective have 
proposed that: “The challenge of design-based 
research is in flexibly developing research tra-
jectories that meet our dual goals of refining 
locally valuable innovations and developing 
more globally usable knowledge for the field” 
(Design-Based Research Collective, 2003, p. 7). 
Along similar lines, Plomp (2009) has recently 
noted that design research addresses complex 
problems in educational practice:

… educational design research is the systematic 
study of designing, developing and evaluating 
educational interventions (such as programs, 
teaching-learning strategies and materials, 
products and systems) as solutions for complex 
problems in educational practice, which also 
aims at advancing our knowledge about the 
characteristics of these interventions and the 
processes of designing and developing them. 
(p. 13)

Design Research thus tends to have inter-
ventionist characteristics is process-oriented 
and contributes to theory building (Plomp, 
2009, p. 17). Indeed, Design Research is 
context-bound in nature, which means gener-
alisations from this type of work tend not to be 
context-free. However, Design Researchers do 
strive for generalisable design principles whilst 
generalising to a broader theory (Plomp, 2009, 
p. 33). Consequently, we can conclude that the 
emerging Design Research approach (Cook, 
2002; Bannan-Ritland, 2003; Design-Based 
Research Collective, 2003; Kelly, Baek, & 
Lesh, 2008; Plomp & Nieveen, 2009) provides 
a frame or lens through which we can examine 
the unique affordances of mobile learning.

In order to advance my argument (set out 
above) below I outline an educational problem 
plus proposed solution (Augmented Contexts 
for Development). I then proceed to specifically 
argue that our understanding of how to design 
for new mobile based, augmented contexts 
can benefit from a re-examination of Design 
Research; this re-examination will be achieved 
by exploring various key questions. The paper 
concludes by briefly outlining how I intend to 
move towards some preliminary generalised 
design principles and implications for broader 
theory.

Augmented Contexts 
for Development

In the introduction I argued that the context for 
learning in the 21st Century is being augmented 
and accelerated by new digital tools and media, 
particularly by mobile devices and the networks 
and structures to which they connect people. An 
important question is this: do theories from the 
past provide explanatory power in today’s con-
text? In the 1930s Vygotsky proposed the Zone 
of Proximal Development (ZPD) as follows:

It is the distance between the actual develop-
mental level as determined by independent 
problem solving and the level of potential 
problem solving as determined through problem 
solving under adult guidance or in collabo-
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ration with more capable peers. (Vygotsky, 
1978/1930, p. 86)

The ZPD and the notion of a ‘more capable 
peer’ have become important notions for several 
design researchers. However, and this has not 
been built on in recent years, Vygotsky also 
pointed out that there is a temporal dimension 
to development that revolves around attention 
and perception:

Attention should be given first place among the 
major functions in the psychological structure 
underlying the use of tools … the child is able 
to determine for herself the “centre of gravity” 
of her perceptual field; her behaviour is not 
regulated solely by the salience of individual 
elements with it … In addition to reorganizing 
the visual-spatial field, the child, with the help 
of speech, creates a time field that is just as 
perceptible and real to him as the visual one. 
The speaking child has the ability to direct 
his attention in a dynamic way. He can view 
changes in his immediate situation from the 
point of view of activities, and he can act in 
the present from the viewpoint of the future 
(Vygotsky, 1978/1930, pp. 35-36).

The notions of time fields and the centre 
of gravity are important and any tools in an 
Augmented Context for Development should 
provide the visualisations that assist these 
underlying functions. Time fields in the Aug-
mented Contexts for Development are created 
in context through tools, interactions and the 
internal reconstruction of these functions. A time 
field is a personal construct of an individual 
that is in particular based on the visual-spatial 
environment, speech, gestures and the current 
focus of attention (the latter will be influenced 
by historical factors that include the task and 
personal interest as well as socio-cultural fac-
tors). When all of these elements of the time field 
construct come together, we get what Vygotsky 
calls the centre of gravity of a time field. The 
centre of gravity becomes the focus of attention 
and is directed by a learner in a dynamic way as 

problem solving progresses and development 
and understanding takes place. The centre of 
gravity has a temporal dimension that guides 
activity across contexts, allowing the learner to 
dynamically direct attention so as to take into 
account the past (history), present activities and 
future planned desires and goals.

As already suggested above, society is cur-
rently witnessing a significant shift away from 
traditional forms of mass communication and 
editorial push towards user-generated content 
and augmented communication contexts. This 
has led me to conclude that Vygotsky’s notion 
of a ZPD, which was developed in the context 
of 20th Century Industrial Revolution, needs to 
be extended to what I am calling an Augmented 
Context for Development; below I use a case 
study in the Design Research context of a mo-
bile phone based, location-aware field trip to 
explain this approach to learning design (i.e. 
a qualitative analysis is used to foreground 
process, explanatory perspectives, and the in-
ner features of the situation; this is supported 
by questionnaire data). Specifically then, one 
educational problem that mobile learning tries 
to solve is the design of Augmented Contexts 
for Development (Cook, 2009a; Cook, 2009c); 
these place context as a core construct of the 
ZPD, enabling collaborative problem solving 
where learners generate their own ‘context 
for development’. The demonstrator project 
for this concept was conducted as part of the 
EC CONTSENS project (www.ericsson.com/
contsens). In order to provide clarity it should 
be noted that (in the case described below) 
the researchers originally intend to promote 
improved visualization and co-construction 
within a ZPD. Following the running of the 
trial, the interactions between two students were 
analysed and mapped to the theory; the video 
analysis was thus used to look for evidence 
of, and provide an elaboration of, Augmented 
Contexts for Development.

The multimedia designer for the project 
(Carl Smith) made use of rich 3D visualizations 
and multimedia (see example in Figure 1) to 
augment the context for learning in such a way 
that would, we predicted (i.e., the development 
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team: Smith et al., 2009), allow collaborating 
learners to interact: with each other, with the 
mobile phones and with the physical environ-
ment in order to generate their own context for 
development within a ZPD (Figure 2). Tasks 
were devised with an archaeology tutor from 
Sheffield University, UK, that gave students a 
framework within which to operate when on a 
field trip to a Cistercian abbey in Yorkshire, UK. 
One task, which is triggered when the mobile 
phone is in the correct GPS location on the site 
(at the abbey), stated: “Look at a movie (see 
Figure 1) of the reconstruction of the interior of 
the church including the Nine Altars. Discuss the 
evolution of the structure of the abbey. Make a 
video blog of your discussion using the Nokia 
phone.” The collaborating pairs had two phones, 
one with the 3D/multimedia visualizations run-
ning the location-based software MediaScape 
(www.mscapers.com/) and another mobile 
device for recording the video blog. Students 
were video recorded on the site by a researcher 

as they carried out the task and a questionnaire 
was used to gather feedback after the session.

An evaluation of the 10 MA Landscape 
Studies students involved in this small trial 
(Smith et al., 2009) obtained encouraging re-
sults. All the users made extremely positive 
comments about what they thought of the mo-
bile learning course, describing it as “more fun” 
than expected, “I enjoyed it”, “interesting”, two 
said it was “very interesting, it was a “good 
idea”, “good!”, a “fantastic experience”, and 
“very stimulating lots of good ideas”. 80% 
rated it as being useful for learning the subject. 
60% thought the mobile device enhanced the 
learning experience. On the negative side, three 
found that having to look at the mobile de-
vices was a distraction from engaging with the 
archaeology/site itself, and one would like more 
archaeological and historical explanation. 
However, 80% agreed that the mobile learning 
experience was fun, and 9 out of the 10 users 
would take another mobile learning course if 

Figure 1. Screen shot of wire-frame movie reconstruction of Nine Alters
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it was relevant to their learning needs and would 
recommend mobile learning as a method of 
study to others, which is a good indication that 
most of them had a positive experience. Indeed, 
one student commented: “The ability to be in 
a particular position but get a variety of views/
different visual perspective was a very useful 
opportunity. The whole thing also got everyone 
talking in a way I hadn’t experienced on field 
trips to Fountains before.”

The analysis in Table 1 (of video data 
captured on site) illustrates the emergence of a 
‘co-constructed area’ linking the physical world 
(i.e., what is left of the Cistercian Abbey) and 
the virtual world that is visualised in 3D on the 
mobile devices (Figure 1); this ‘area’ is inhabited 
by a shared representation – or what Vygotsky 
calls a ‘time field’ (described above) – that is 
jointly developed and owned by the students.

Student 2 frequently uses the word ‘see’, 
indicating that the physical and digital repre-
sentations interact and inform one another in 
real time. Also, the use of the word ‘see’ and 
the gestures in the video seem to indicate that 
the students are arriving at a co-constructed 
area/visualisation plus explanation that solves 
the problem of what changes have occurred to 

the abbey over time. There is a rapid interplay 
between external, tool-based and internal rep-
resentations.

It is noteworthy that the Augmented Con-
text for Development that we have created for 
the students appears to act as part of a substitute 
for what Vygotsky calls the ‘more capable peer’. 
To summarise, the elements of an Augmented 
Contexts for Development (ACD) are:

(i) 	 The physical environment (Cistercian 
abbey);

(ii) 	Pedagogical plan provided in advance by 
the tutor;

(iii) 	Tools for visualisation/augmentation 
oriented approach that create an umbrella 
‘Augmented Context for Development’ 
for location based mobile devices (acts as 
part of the substitute for Vygotsky’s ‘more 
capable peer’);

(iv) 	Learner co-constructed ‘temporal context 
for development’ (see below), created 
within a wider Augmented Context for 
Development through

(v) 	 Collaborative learners’ interpersonal inter-
actions using tools (e.g. language, mobiles, 
etc) and signs;

Figure 2. Students interacting at the Cistercian abbey (Fountains)
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(vi) 	These aforementioned elements (i-v) lead 
to intrapersonal (internal) representations 
of the above functions.

Within our emergent design (the ACD) the 
learners generate and embed their own ‘tem-
poral context for development’ as they evolve 
their understanding of the architectural form 
under investigation. The notions of attention, 
perception and temporality seem key processes 
in the Augmented and Temporal Contexts for 
Development and worthy of further investiga-
tion. Specifically, the CONTSENS case study 
is used below to explore various key questions 
pertaining to the design of mobile learning 
environments and thus re-examine the way in 
which we conduct Design Research in this area.

Discussion of Case Study 
Using Key Questions

Vavoula et al. (2009) produced a useful collec-
tion of papers on research methods for mobile 
learning. Although the work presented tends 
to be oriented towards an educational research 
methods perspective, Design Research issues 
are represented in several chapters. However, 
it is fair to assert that Design Research work 
in the context of mobile learning is still in its 
early days. In this section I discuss the above 
case study using two key questions (adapted 

from Bannan, 2009) with a view to using the 
insights that the ensuing discussion provides in 
future participatory Design Research efforts. 
The questions are:

1. 	 What does the shift in the use of mobile 
devices for informal, formal and work-
based learning mean for the collection and 
analysis of data and what methods might 
we employ in a systematic, iterative and 
interventionist Design Research effort?

2. 	 How do we employ the theoretical frame 
of the ‘Augmented Contexts for Develop-
ment’ in a systematic process of identifying, 
generating and determining directions for 
design and research cycles? Specifically, 
are the notions of communication, ‘more 
capable peer’, perception, attention and 
temporality useful ways forward for Design 
Research into mobile learning?

Due to space limitations, I can only 
posit some preliminary answers to the above 
questions. That said, employing the lens of 
Augmented Contexts for Development has the 
potential to promote improved articulation of a 
Design Research approach by targeting specific 
aspects of the learner experience and learning 
context across analysis, design, development, 
implementation and evaluation phases.

Table 1. Transcribed interaction of video clip captured on site 

(Lots of pointing at screen and abbey; student 1 is female, student 2 is male). 
Student 1: So those windows, up there isn’t it, still? Is that right? So those have all changed since then.
Student 2: Yeah there was like another stage between this one and this one. 
Student 1: High up. 
Student 2: With three vaults. 
Student 1: There’s three on that side at the moment and three on that side. 
Student 2. Yes 
Student 1: So three have come down haven’t they, along with the window. 
Student 2: And from this? (points screen). That one is equal to that one, and actually we can not see that one 
(points). We can see three vaults there … 
Student 1: There must have been … 
Student 2: That’s the big one there. Can you see that? (points at screen)
Student 1: Do mean with the pillar? 
Student 2: Yeah, you can see it’s this way (?) but it’s stopped there.
Student 1: That’s right (makes gestures for a pillar and they both stare into the space where the missing pillar 
should be).
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With respect to question 1, narrative 
and case-based approaches underpinned by 
grounded theory have already proved successful 
in earlier Design Research work investigating 
the relationship between mobile learning for 
on-campus learning and the learning that takes 
place more informally off campus (Cook et al., 
2008; Pachler et al., 2009). These approaches 
could be used as methods to obtain a longitu-
dinal perspective as we track the parameters of 
communication, more capable peer, attention, 
perception etc. across multiple contexts. It may 
be possible to use applied ethnographic meth-
ods as well as other techniques to capture and 
learn from issues surrounding Augmented and 
Temporal Contexts for Development. Priestnall 
et al. (2009) have already articulated off-site 
issues for Geography field trips. The techniques 
used in their study were: a pre-prepared acetate 
overlay of the visual scene; a custom-designed 
visitor guide running on a PDA; location-based 
software running on a GPS-enabled mobile 
phone (MediaScape); Google Earth on a tablet 
PC; and a head-mounted virtual reality display. 
One issue was that the mobile devices used in 
the trials gave poor screen visibility in the field; 
this is an emerging factor for Design Research in 
this area in that from a technology perspective, 
the techniques in use are still in their infancy 
and in some case the quality of screen visibility 
in bright daylight may restrict the usability of 
a system.

Regarding question 2, in the above case 
study, I captured and then analyzed an instan-
tiation of an aspect of the situation of learning, 
learner-generated content and temporal contexts 
for development. This approach has the poten-
tial to inform both mobile learning design and 
research outcomes. The situated and temporal 
dimensions, of attention and perception, identi-
fied in the case study will require innovative 
data collection methods in follow-up work. 
Specifically, Mike Sharples has commented 
(Personal communication in closed Ning discus-
sion forum related to Cook, 2009a, November, 
2009) on the above Augmented Contexts for 
Development proposal as is stands as follows: 
“I like the core concept of “Augmented Context 

for Development” (ACD) in raising context 
as a core construct of the ZPD. One issue in 
relation to “time field” is whether, and how, 
the context can be maintained such that it 
persists as a scaffold. A concern would be that 
the ACD is both so salient and so ephemeral 
that it captures immediate attention (perhaps 
to the detriment of other more relevant visual 
cues and representations) but does not support 
a continuity of learning over time and across 
contexts.” This is an insightful comment. In-
deed, as the above evaluation showed, three 
study participants found that having to look 
at the mobile devices was a distraction from 
engaging with the archaeology site itself. 
This issue will need further consideration in 
the future. However, in a sense we are hitting 
the granularity problem; my aim in the above 
analysis was to provide a qualitative analysis 
from a process and explanatory perspective. I 
was therefore looking at the inner features of 
the situation. The temporal issues involved in 
terms of perception and attention took place on 
a minute by minute basis but have wider impli-
cations for communications across contexts. In 
fact, Vygotsky made a clear distinction between 
development and learning, with the latter acting 
as a wider frame that pulls development along. 
Having now related this temporal ‘insight’ back 
to theory (i.e., to Vygotsky’s and time fields 
discussed above), a longitudinal study is called 
for that looks at these issues across contexts. 
In further studies our research team will use 
a head mounted camera in order to capture 
‘first person’ video data of learners ‘in and 
across contexts’. Indeed, Beddall-Hill (2009) 
has already made use of such an approach. 
Beddall-Hill (2009) describes a study where 
initial research focused on intensive observa-
tion of two field teaching settings supported by 
video, audio, photography, field notes and focus 
groups. Data was collected during two separate 
postgraduate geographic information systems 
field trips. Non-participatory observation was 
decoupled from the assessment process so that 
students could freely discuss their experiences, 
difficulties and learning processes while in the 
field and during a post assessment focus group. 
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During one of the field trips, Beddall-Hill reports 
that she “was able to use a head mounted camera 
to collect multimedia data of the students using 
the devices. This has proven to be an excellent 
tool with good quality sound of the students’ 
discussions and a visual picture of the environ-
ment and the interactions with and around the 
device”. Indeed, we can envisage a situation 
in the future where eye-tracking apparatus 
could be used to observe attention. A research 
approach as described, with longer cycles and 
across multiple contexts, would only improve 
the implementation and articulation of Design 
Research methods. However, it should be noted 
that ethical considerations abound in relation 
to tracking learner movements and activity on 
tasks. Head-mounted data capture is also an 
invasive technique and until it becomes the norm 
it may ‘skew’ data collected (i.e., producing user 
behaviour that is not ‘normal’). Finally, how all 
this mass of qualitative data can be used in the 
design and research process in a meaningful 
way is still also an issue.

CONCLUSION

In this paper I have argued for the need to re-
examine approaches to the design of learning 
experiences that incorporate mobile phones in 
the learning context. I explored and mapped out 
design and research processes for mobile phone-
based Augmented Contexts for Development, 
and applied these insights towards planned 
Design Research efforts. It is true that some 
technologies and techniques related to mobile 
learning are in their infancy; however, learning 
from the failure of a particular implementation 
is important information as well – failure in us-
ability, failure in operationalisation of construct, 
failure in promoting attention, perception, learn-
ing, etc. This can provide an important Design 
Research outcome as well and suggesting revi-
sions to the learning/teaching system. As was 
pointed out above, the researchers originally 
intend to promote improved visualization and 
co-construction within a ZPD. Following the 
running of the CONTSENS trial, the interac-

tions between two students were analysed and 
mapped to the theory; the video analysis was thus 
used to look for evidence of and elaborations 
of Augmented Contexts for Development. Es-
sentially, the success of the exploratory analysis 
has moved the focus of the Design Research 
forward from the originally intended learning 
experience/identified constructs; i.e. the focus 
has moved on to investigating change within a 
particular context and across cycles of Design 
Research.

Some additional connections between this 
exploratory work and future design research 
can now be generated. Specifically, the paper 
concludes by briefly outlining the questions that 
will help myself and the Learning Technology 
Research Institute team, in future work, move 
towards some preliminary generalised design 
principles and implications for broader theory.

•	 What similar work has been carried out on 
attention, perception and temporality in 
learning? How can the positive and deficit 
aspects of attention be designed for in the 
mobile learning environment?

•	 Has the Augmented Context for Develop-
ment that we (the design and research team) 
have created for the students acted as part 
of a substitute for what Vygotsky calls the 
‘more capable peer’?

•	 During their continuing learning activities, 
what will the learning trail left behind by 
learners tell us as they move from one 
learning context to the next? How does this 
relate to lower granularity developmental 
events (the time fields)? How can we im-
prove our understanding of how elements 
of context can be maintained over time, 
so as to scaffold a perceived continuity 
of learning?

•	 Can case studies like the above Cistercian 
abbey case be used to generate parameters 
that can in turn be used to build Augmented 
Context for Development in other areas?

•	 How does the work described in this paper 
relate to Vygotsky’s (1978/1930) notion of 
the functions of intention and symbolic 
representations of purposeful action?
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•	 What are the implications of the above 
conceptually driven notion of Augmented 
Contexts for Development for the emerg-
ing field of mobile augmented reality 
(which tends to be driven by commercial 
developments)?

The above questions form the basis of a 
mobile learning Design Research agenda; the 
answer to any of these questions would represent 
a useful contribution to knowledge in the field 
of mobile learning. The questions will inevitably 
lead to changes in the designed learning experi-
ence, instantiated theory of Augmented Contexts 
for Development as well as future technology 
design based on this exploratory study.

One question above asks what viable 
evidence will comprise learning trails within 
mobile learning experiences? Will this include 
observational video, self-report, log files, click 
streams, eye tracking, directed attention via 
head-mounted displays etc? Also, how do we 
analyse the mass of data? It seems analysing 
these multiple, rich data streams require new 
ways of integrating evidence and investigating 
change that demonstrates learning (beyond 
the traditional inferential statistical analysis of 
answers on a test). Identifying and targeting 
phenomena such as attention and perception 
processes related to theory seems a good begin-
ning in order to attempt to track related, intended 
behavioural outcomes and consequences across 
time and context. This is no easy task even in 
a single context over a short period of time, let 
alone over multiple time periods and contexts 
of use.

Another question posed above also raises 
issues surrounding the selected granularity 
or episodic views of interaction among the 
participants, tools and context; this seems an 
important consideration in this type of research. 
Identifying the appropriate unit of analysis re-
lated to the operationalised theoretical construct 
and then finding ways to trace the instantiation 
through demonstrated changes in behaviour or 
knowledge is paramount. However, as Kelly 
(2004) argues, researchers who implement 
Design Research continue to face this challenge 

(as Design Research incorporates dynamic 
and moving target type of phenomenon) as 
we collectively work toward establishing an 
“argumentative grammar” or logic for Design 
Research.

Furthermore, understanding that most 
hardware and software features are driven by 
commercial rather than educational priorities is 
also an important point raised above. The poten-
tial for design or redesign of mobile hardware 
and software features may be non-existent or 
severely constrained in most settings. The design 
researcher at that point is limited to the design 
and potential re-design of the instructional/
learning experience implementing existing 
technology features but attempting to capitalise 
on their affordances.

Clearly, sustained targets of investigation 
across multiple and iterative cycles of design, 
enactment and impact of the mobile intervention 
in and across the context(s) of use is important 
to consider and often difficult for researchers 
to consistently and systematically incorporate 
in these complex learning environments. De-
termining the identified and operationalised 
constructs that directly relate to the pedagogical/
theoretical approach, technological tools, and 
specific affordances of those tools implemented 
in context a priori in a Design Research study, as 
well as clearly identifying their impact for teach-
ing and learning, is the core challenge in Design 
Research. Consequently, and in summary, it 
is claimed that this paper presents important 
questions and insights for consideration by the 
field at the intersection of mobile learning and 
Design Research.
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