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Abstract:  This paper describes our work in progress on ubiquitous eLearning. Today’s learners are increasingly likely 
to engage in learning activities “on the fly” (while commuting, between other activities, on work breaks, 
etc.) than to use long, concentrated work sessions to learn course material. In order to meet the needs of 
these learners, a ubiquitous approach to web-based eLearning is required. This approach supports not just 
the traditional eLearning of a learner using a fixed PC to study, but extends this to learners studying in open 
labs/libraries/friends’ PCs as well as on non-traditional devices such as handheld PCs, PDAs, iPods, cell 
phones and the like. An adaptive approach is required to deliver courseware in such a situation. The 
eLearning system must adapt to the learner’s particular likes/dislikes, study session length, and learning 
style as well as to the characteristics of the learning device – screen size, bandwidth, networked or not, etc. 
We propose an XML-based approach in which metadata describing the learner’s situation are continuously 
collected and refined and may be transformed via XSLT to meet the learner’s needs at any particular 
moment. 

1 INTRODUCTION 

Several trends are emerging today which point 
towards the growing importance of ubiquitous 
learning – learning which takes place at any time 
and at any place. Among these trends are growing 
population of non-traditional learners. Many of these 
learners have full or part time jobs which require 
them to fit the learning into a crowded schedule. 
Learning must take place wherever and whenever 
possible and it is not possible to fit this learning into 
a fixed, rigid schedule. Older non-traditional 
learners often have family obligations which render 
them non-mobile as well – the learning must come 
to them rather than the other way around. Younger, 
more traditional learners also bring new demands to 
the learning environment. This generation is used to 
being entertained when and where they want, and 
may find traditional learning methods to be too 
constraining. In order to meet the needs of this 

generation, a more flexible, adaptive approach to 
learning – learning on the go is required. This paper 
describes our work in progress that is geared 
towards meeting the needs of today’s generation of 
learners. 

The basic framework needed to meet these needs 
is clear – web-based eLearning will be the preferred 
method due to the ubiquitous nature of the web and 
its underlying facilities and protocols. Standards-
compliant web browsers are available on all manners 
of platforms, from servers down to cell phones and 
PDAs and are generally available on PCs in open 
labs and libraries. On the back end, metadata may be 
used to describe both the learning materials as well 
as to give learner profiles needed for customization 
(Arndt, 2001), (Arndt, 2007). The use of metadata 
allows for open, standards-based learning 
environments to be implemented, as demonstrated 
by SCORM (Advanced Distributed Learning, 2004). 
In considering ubiquitous eLearning solutions, 
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Figure 6: Cell Phone-Based eLearning. 

4 CUSTOMIZED ELEARNING – 
DISCUSSION AND FUTURE 
RESEARCH 

The previous two sections represent our basic 
approach to customized eLearning. User profiles 
containing information about learners (e.g. display 
device, learning preferences, level of proficiency, 
etc.) are stored in a database as an XML document. 
Information about learning materials is also as a set 
of XML documents. This information about the 
learning materials is actually metadata, or semantic 
information about the materials (Al-Khalifa, 2006). 
A set of data transformers (XSLT stylesheets) use 
the user profiles and metadata to transform the 
learning materials into a customized presentation in 
an XML-based language such as SMIL 2.0. The 
metadata which we have incorporated into our 
prototype systems is limited, however we are 
working to incorporate more advanced metadata, as 
represented by IEEE-LOM (IEEE, 2002). A general 
learning model (Gaeta, 2009) will be incorporated to 
allow for modification of user profiles 
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