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INTRODUCTION

Mobile computing gives a learner the ability to engage in
learning activities when and where they wish. This may
be formal learning, where the learner is a student enrolled
on a course in an institution, or informal learning, where
they may be engaged in activities such as a visit to an art
gallery. This entry emphasises the importance of portals to
this learning environment, using the MOBIlearn project as
an example.

The MOBIlearn project intends to develop software that
supports the use of mobile devices (smartphones, PDAs,
Tablet PCs, and laptops with wireless network connection)
for various learning scenarios, including noninstitutional
learning. (MOBIlearn, 2005)

The project has two primary objectives:

. Develop a methodology for creating mobile learning
scenarios and producing learning objects to implement
them.

. Develop the technology to deliver the learning objects

tousers viamobile computing devices such as personal
digital assistants, smart phones and tablet comput-
ers.

The pedagogic aim of the system is to provide users
with the ability to engage in formal, nonformal and informal
learning in a personal collaborative virtual learning environ-
ment. To this end four scenarios were used as the basis of
developing the requirements for the system. These were a
formal university course and a related orientation activity,
a nonformal health care scenario and an informal scenario
based around museums and galleries.

The philosophy behind the MOBIlearn system is that
it provides a set of interoperable services. Services should
be able to communicate asynchronously using unstable
communication channels (MOBIlearn, 2005). The primary
component of the system is the Main Portal component.
Central to the Main Portal component was the Portal Service
(PO_POS) that represents the single access point for the user
to all the services provided by the MOBIlearn system. As
well as the Portal Service there are six other services that
make up the Main Portal component.

PORTALS AND MOBILE COMPUTING
ENVIRONMENTS

The scenarios used to develop the MOBIlearn system are all
examples of environments supporting knowledge transfer.
Portals act as a repository and transfer tool for that knowl-
edge. This concept of a portal as a knowledge repository
and transfer tool has been studied within business domains
(Fernandes, Raja, & Austin, 2005). It is also relevant in a
learning environment. In MOBIlearn, the users have an on-
line presence and can engage in collaboration that can range
from formal to informal. They can access formal content,
but also develop their own.

For example, in the MOBIlearn health care domain, one
of'the main objectives is the sharing of tacit knowledge. Us-
ers can discuss case studies, and alternative approaches to
specific problems can be evaluated and documented. This
is then used and extended in future case studies. In this
environment, individual health workers can use the system
to advanced their skills, and in a ”live” incident, use it for
reference and indeed call for backup.

The formal learning domain exemplified by the MBA
(Master of Business Administration) expands on existing
teaching portals to deliver course material and facilitate
individual and collaborative learning. In this scenario, the
novel aspect is customising delivery to a variety of mobile
devices in use simultaneously in the same course. The sys-
tem uses the learners profile to deliver an appropriate view
of the material.

Both of these applications require a secure access to the
portal. In the case of the MBA, there is a fee involved. In
the health care scenario, there is an initial requirement that
it be restricted to a specific institution. Also in the health
care environment, a supervisor would take responsibility for
maintaining content and moderating some of the collaborative
activities. However, it was thought inappropriate for users
who were not health care workers to have access. In both
the MBA and health care environments there is a need for
providing trusted interactions between learners and providers
(Kambourakis, Kontoni, Rouskas, & Gritzalis, 2005).

In the museum domain, the majority of mobile users are
engaged in informal learning. The traditional support tool
in a museum or gallery is the audio guide. This provides
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more detailed information about an artefact an individual is
interested in. The art gallery, TATE Modern, has introduced
aPDA-based multimedia guide, but the devices were loaned
by the museum and did not allow collaboration between
learners (Proctor & Burton, 2003). MOBIlearn extends the
application via portals to allow a variety of personal devices
to be used and the ability of users to collaborate on topics
of mutual interest.

PEDAGOGIC DESIGN IN A MOBILE
LEARNING ENVIRONMENT

The pedagogic basis ofthe system is the learner who interacts
with the mobile learning portal to access learning objects and
participate in online activities. Each of the test scenarios has
its own learning objects. However, all these learning objects
need to be delivered in a flexible way to a variety of devices
(Stone, 2003). For example, the interface characteristics of
a tablet computer are far different from that of a PDA. One
challenge is therefore to deliver the correct interface to a
learning object, or oblette, to the mobile device.

There are a variety of ways of delivering learning materi-
als to devices with differing characteristics including reau-
thoring, transcoding and the functional-based object model
(Kinshuk & Goh, 2003). Ideally, an open standard should
be used to allow different content providers to make their
material available on mobile devices. The approach taken
in MOBIlearn is to use reauthoring where page descriptions
are held as XML, which is compatible with the standard
suggested by Loidl (2005).

The second feature of the environment is that it facilitates
communities of learners. In the case of the museum scenarios,
the learners are operating in an informal environment mo-
tivated by their own interests (Cook & Smith, 2004). The
methodology gives them the ability to join a virtual com-
munity with interests like their own. The learner is under no
obligation to formally join (or leave) the community, and
can participate as much or little as they wish. This particu-
lar scenario has many features in common with the Virtual
Museum of Canada (Soren, 2005), but is also designed to
be used in a real museum (the Uffizi Gallery in Florence,
Italy being a test site) to give a richer experience than the
traditional audio guides.

The health care scenario on the other hand is a nonformal
learning environment where a community of practice is be-
ing established. The system is designed to deliver training
scenarios that can then be discussed and delivered. Learning
has no start or end point, and new members can join (and
leave) atany time; however, it may be a condition of employ-
ment that staff engage with this continuing development.
This does contradict some of Ellis et al.’s (Ellis, Oldridge,
& Vasconcelos, 2003) criteria for a community of practice;

specifically, a voluntary and emergent group. However, if staff
engage with the learning environment, a virtual community
of practice could develop meeting other criteria including a
mutual source of gain.

Finally, there is the MBA scenario, which is based in
formal learning, where students use the system to access
resources, undertake tasks, and discuss topics with fellow
students and academics. There is immersion and presence in
the online learning environment. This encourages students
to build trust and teamwork (Beer, Slack, & Armitt, 2005).
The environment is more constrained, and there is a spe-
cific enrolment and end point. Although it is theoretically
possible to start and end a course at any time, this does not
yet happen.

Thereis a framework common to all three scenarios. This
includes the base content. In the case of the museums, this is
the information about exhibitions and within that, information
about specific exhibits. In the case of health care, there are a
series of reference oblettes relating to various diseases and
situations. For the MBA, there are the formal course materi-
als. Also, there are the discussion areas, or forums, allowing
collaborative learning and providing the foundations for a
community of learning and practice to be built. All of these
are facilitated through the MOBIlearn portal.

The MOBIlearn portal provides a tool to facilitate col-
laboration and teamwork. It expands on systems such as
OTIS (Occupational Therapy Internet School) (Beer et al.,
2005) to provide a framework that can be used in variety of
learning situations.

A PORTAL DESIGN IN A
MOBILE ENVIRONMENT

MOBIlearn is an example of a personal virtual environment
(PVLE) (Xu, Wang, & Wang, 2005) consisting of domain
level knowledge from the content provider (for example a
museum or university) and a meta level model to allow the
learners profile to be matched to the environment and the
mobile device they are using.

Figure 1 shows the overall architecture ofthe MOBIlearn
system. Users (US) are users of the system who interact with
it using a variety of mobile devices (MD). These are the
physical components of the system.

The main portal component is central to the software
system and consists of seven services that are detailed
in Figure 1, based on the descriptions in the MOBIlearn
documentation (2005).

Portal Service (PO_POS)

This service represents the single access point for the user
to all the services provided by the MOBIlearn system. It
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