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The Communication Science Department at the University of Siena is engaged in research concerning information technologies (IT) for communication, learning and teaching. The The Department's activity is oriented towards the development, analysis and evaluation of IT tools. The group comprises competencies in Cultural Psychology, Computer Science, Network Engineering, Semiotics and Anthropology, Multimedia design.  For more than ten years personnel involved in the Lab have been active in issues associated with psychology, communication processes, cognitive ergonomics, networking and human factors, mainly concerning, distributed cognition, interaction design, learning processes, human error. The Lab has been involved in several collaborative research projects with industrial and academic partners (among the others, Apple, Philips, Domus Academy, EuroControl, ENEA, UCL, UCSD). Following there is a list of the projects in which the Lab has been recently involved supported both from the EC or from other International organisations: HEAT (STEP programme), ICSA (CEO Pathfinder Study), OLOS (HCM programme); HIPS (Esprit I3 programme), COTCOS (TMR programme); AVANTI (ACTS Programme); ADP (APPLE Inc.); HML (European Science Foundation); FARAWAY (Telematics Application programme); MEFISTO (ESPRIT programme); COSI (TMR program).
In particular, the Communication Science Department will bring the experience matured within the I3 initiative, funded by the European Community. Within this programme, the lab worked on two research projects, namely HIPS and POGO, that investigated new interaction paradigms to access technology. In particular, the POGO project developed a system of active tools distributed in space that allows children to create stories by connecting physical and virtual world. The system is a distributed environment composed of ten active tools that children use to compose, edit and perform stories. The environment enables social components of story building, in particular meaning construction and negotiation, transforming the activity in a creative, productive and stimulating experience. The Interaction Design Unit (see website on http://www.saul.unisi.it/ida/) of the Communication Science Dpt is devoted to study interactions between humans and humans and technology. Beside the common HCI and usability studies, we have been involved in European projects with other international partners on technology in CSCW domain, on interactions within physical spaces (HIPS, Esprit Project 25574, a reference is http://www.cordis.lu/esprit/src/25574.htm) and on educational settings and storytelling activities (POGO, Esprit4 Project 29330 on http://www.cordis.lu/esprit/src/29330.htm).

The department has recently been involved in two projects concerning education and health care investigating robotics in several perspectives and applications.  Most of all we have been dealt with educational robotics (like LEGO Mindstorms) on language field and speech therapy. Other applications are the research on epistemic actions and the representation of emotional states. In particular we aim at observing how technologies and robotics could be used as tools for physical-cognitive rehabilitation of people with special needs (both children and elderly people). 

These projects aim at studying design issues and at experimenting robotic applications and educational technologies for the rehabilitation of children with cognitive disabilities. In particular, the research projects have a common theoretical objective:

to develop a study on the use of innovative technologies for the rehabilitation of disabled children. In particular, we will investigate the paradigm of the Theory of Mind to understand the development of mental models in children with cognitive disabilities and other problems related to the interpersonal sphere and the sensorial knowledge.

We have been carrying on a research plan to experiment a robot with patients within the Functional Rehabilitation Unit of the hospital in Siena. PARO is the seal-like robot we are exploring in the therapeutic treatment of people with special needs observing the emergent behaviours in HRI (Human-Robot interaction). 

We developed a methodological study articulated on two levels: the level of design of technologies for cognitive rehabilitation (requirements definition, participatory design with the medical staff, parents and educators); and the level of field experiment, with the construction of observation grids and indicators for data collection and analysis. We defined an experimental plan to be conducted at the hospital in Siena. The objectives of the experiment are the analysis of behavioural patterns mediated by robotic applications and the evaluation of the impact of robotics on the rehabilitation therapy. 

The proposed projects are in collaboration with two centres of excellence in the area of robotics: University of Southern Denmark (Odense, Denmark) and the AIST (Advanced Industrial Science and Technology research), Tokio, Japan. These research centres have developed prototypes of educational and rehabilitation technologies we employ in our applications: the seal robot named Paro and an interactive construction kit in the shape of LEGO bricks that integrate processors and input/output mechanisms. The kit was developed using the I-BLOCKS technology, an innovative concept of building blocks that allows users to build physical structures reacting to environmental stimuli. I-BLOCKS is an example of enabling technology for tangible interfaces since it emphasizes physicality of interaction through the use of spatial and kinaesthetic knowledge.

