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My research interests address the domain of mobile learning in its great diversity. Starting from year 2001 

and with the beginning of my PhD thesis at the International Graduate School of Information and 

Communication Technologies at the University of Trento my work was focused on different aspects of mobile 

learning. Currently I’m in my fourth year of the PhD thesis, with research topic “Mobile Learning: Wireless 

and Mobile Technologies in Education” and thesis title, approved by the ICT qualifying committee in June 

2003 “Hoarding Content in the M-Learning Context”. 

There are many properties that differ when comparing a mobile device from a desktop PC (the usual medium 

to deliver e-learning) and they have impact on what is reasonable, useful and even pleasant to do on such 

devices. Some of these differences are the output (i.e. the screen size and resolution capabilities, etc.); input 

(i.e. keypad, touch-screen, voice input); processing power and memory; supported applications and media 

types, but also the connectivity of the device. When we try to transfer services provided by an e-learning 

platform into services in an m-learning platform we can see that some of them should change to fulfill the 

limitations of the small devices, some are impossible to be delivered in a certain context, but also new 

services appear, provoked by the mobility. In our opinion for offering different services to mobile users, 

including access of learning content, the system should support three main functionalities – “Context 

Discovery”, “Mobile Content Management and Presentation Adaptation” and “Packaging and 

Synchronization”. The content accessed from mobile devices should be especially designed or automatically 

adapted for the limited device capabilities. The presentation of learning materials is an important issue and 

should be carefully designed. For example to display the content of a lecture to a user that uses PDA the 

“Context Discovery” detects the characteristics of the device, environmental data needed, user specific 

information and etc., then the needed content is retrieved from the eLMS and is redesigned by the “Mobile 

Content Management” to best fit the device and user current needs. Meanwhile the reshaped content might 

be packaged and seamlessly uploaded for offline usage. 

My thesis topic includes research in user behavior exploration and user modeling in the context of supporting 

offline delivery of content in the mobile learning scenario. During my thesis I have to create a model and 

develop a prototype of a system which should support the ‘learner on the move’. This includes adaptation of 

learning materials, context-dependent services and access to LO in disconnected situation. User behavior 



tracking is important source of information for both e-learning and m-learning. Useful information about the 

users’ learning styles and preferences can be retrieved by analyzing the access patterns of students. Based 

on this different adaptation can be done. The adaptation of the presentation of the materials is only one of 

the places where the extracted ‘rules’ of the user behavior can be applied. The problem that I am facing in 

my research is hoarding content for offline usage of learning materials from mobile devices (namely PDAs), 

that still have limited memory. Hoarding is a technique for selecting a set of documents (LO) to be uploaded 

and used when disconnected. The hoarding algorithm in our system should have the role of automatically 

deciding which LO the user would prefer to study during the next offline session(s) and upload them. User 

behavior observation and capturing of common access patterns will help predicting the objects (LO) to be 

needed next with a certain confidence, thus only the most needed objects will be included into the hoarding 

set, until the memory limit is reached. Both the comparative analysis on all the users of the system and the 

analysis of particular user behavior can be very important. Interesting issues are also the user modeling 

techniques, how and why user models should defer when passing from e- to m-learning, how the mobile 

system can profit from the models created in an e-system and etc. 

Similar to hoarding terms are caching and pre-fetching, though they are used in the WWW world and 

consider online systems. Hoarding can share different knowledge extraction techniques with caching and 

pre-fetching, but in the hoarding case we talk about offline usage of the materials, thus we can not balance 

the accuracy with the added traffic and especially when we talk about study materials the decision should be 

more precise then in the general case. We need more efficient solution and mobile learning offers some 

advantages: 

- The search space is much more limited that in the whole web case 

- Semantic information might be available through the metadata 

- Behavior of generic users can be analyzed so as to extract most likely paths to be followed 

- Mobile devices are very personal tools, which leads to reliable identification of every user 

- Behavior of the particular users (preference, learning style etc.) could also contribute finding an optimal 

strategy. 

Our goal is: 

•  To define a strategy for efficient hoarding, taking advantage of the peculiarity of the problem in the m-

learning scenario; 

• To provide a prototype hoarding system; 

• To test the prototype on a real e-learning platform. 

In order to do this we are implementing a system called Mobile ELDIT (m-ELDIT). It is a mobile version of an 

existing language learning platform (ELDIT), developed at the European Academy of Bolzano, Italy. While 

the ELDIT system can be accessed from any desktop PC having an internet connection, the mobile system 

can be accessed from PDAs and offers any-time any-where access to the learning base of ELDIT. It means 

that both online and offline access can be provided to the users. A prototype of m-ELDIT is already being 

used by some learners as an additional tool for the preparation for the bilingualism exam, but also just for 



studying the Italian or German languages. Currently the main goal is to collect data about users’ behavior in 

the mobile version of ELDIT which will later be used for the hoarding. In these first experiments each user 

has been given a limited set of texts, recorded on the device. Whenever the user has finished working with 

these texts, a new set is copied onto the device manually. 

We are continuously experimenting with different parameters of our hoarding sub-system, which can affect 

the algorithm for determining the hoarding set of files for particular user. Some of these parameters could be: 

user preferences, the tracking of particular user’s behavior during online usage, analysis on the general user 

behavior during online usage, semantic information about the learning materials kept inside the LMS, 

recently or rarely accessed file (access patterns), etc. These experiments should help us determine weights 

to these different parameters for calculating the final “semantic distance” between the materials, which can 

be different for different e-learning platforms. 

An important issue that should be considered is that the system should be able to keep track of the user 

activities during off-line usage of the learning materials and later feedback the gathered statistics for keeping 

the tracking information of the LMS up to date and for improving the work of the hoarding algorithm. 

I believe that my work and interests are closely related to the main theme of the Workshop on Learning 

Communities in the era of Ubiquitous Computing. It is especially true because we have all heard more than 

once the supposition that ‘very soon’ every device will have always on connection. Still this has not become 

true. In order to support the learner on the move, the any-time, any-where learning we have to overcome 

these technical details and to free the user from manual operations, like caching and pre-fetching. Especially 

interesting for me will be meeting and discussing questions like adaptivity, user modeling, students’ support 

during offline periods and etc. with other people working in the area of mobile and ubiquitous learning. I think 

that participation at the workshop will give me lots of useful directions and also opportunities for contacts and 

interchange of ideas with other researchers in my chosen domain. 
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