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Preface

Have you ever seen a boy with a severe motor disability, while sitting in a pram or in a posture
support device, watch other children play tag? His body is in a particular position, and his head is
bent down because sometimes it's hard for him to hold it up, especially when he has to
concentrate and force his eyes to look up while his head is tilted down to observe that wonderful
scene. And the laughing! Laughing from the heart, when a playmate falls down, gets tagged, or is

set free...

And have you ever seen a girl with Down syndrome observe, with feigned indifference, other
children playing with a new (and perhaps technological) toy that she has not yet figured out how
to use, or for which she does not yet understand the rules? She mixes with the others who are
talking about it, imitating their behaviours to avoid being left out: and perhaps she is only waiting

for someone to show her everything that's new...

Or have you ever seen an autistic boy lost in his world of identical and repetitive rhythms,
entranced by a noise, or a movement, repeated over and over again, on the same object, to
produce the same result, for what seems to be an eternity, oblivious to what's happening around
him? Have you ever thought about what it would be like enter that magical spell, to understand it
better, but above all to help him enter our world that, because of its variety, seems to offer so

much more?

This document, and the resulting research project, provides some answers for those who have had

such experiences... and have been moved by them.

Rationale

The previously described situations, not unusual for those who interact with children with
disabilities on a regular basis for either personal or professional reasons, easily lead to pressing
guestions. We have gotten used to the surprising speed with which technological innovation
continues to evolve and thus it's natural to think that this sector and the realm of modern research

can provide answers for these children. And so here are some of those questions.

Therapist. Can | use robotic technologies to improve the play skills of some of my patients? But
also: Which and how many of my patients can benefit from using robotic technologies for play

activities? And what are they?

Teacher. Can | introduce play activities with robots in my class to increase the inclusion and
participation of students with disabilities? But also: How can the disabled student take part, in a

useful manner, in the robot-based teaching that | intend on using in the classroom?



Parent. Can my son or my daughter reap benefits from using a special or adapted robot toy?

Researcher. For what children can the robot functions at my disposal be a good play tool? But

also: In what way can | measure the effectiveness of the robot as a play tool?

These Guidelines were

IROMEC - Interactive RObotic social MEdiators as Companions
developed at the end

IROMEC is a Specific Targeted Research Project (contract number IST-FP6-045356
: < ject ( ) of the IROMEC three-

co-funded by the European Commission within the RTD activities of the Strategic
Objective SO 2.6.1 “Advanced Robotics” of the 6th Framework Programme. year research project
IROMEC has targeted children who are prevented from playing, either due to co-funded by the
cognitive, developmental or physical impairments which affect their playing skills,
leading to general impairments in their learning potential and more specifically European Commission
resulting in isolation from the social environment.
within the sixth
IROMEC has investigated how robotic toys can provide opportunities for learning and
enjoyment. The developed robotic system has been tailored to become a social Framework Research
mediator, empowering children with disabilities to discover a full range of play styles,

from solitary to social and cooperative play. and Development
Project Consortium programme.

PROFACTOR GmbH http://www.profactor.at AT .
University of Hertfordshire http://adapsys.feis.herts.ac.uk/ UK Thanks to the dynamic
Robosoft SA http://www.robosoft.com FR .

VILANS http://www.vilans.nl NL Input of sector
University of Siena http://www.disco.unisi.it IT .

University of Valle d’Aosta http://www.univda.it IT professionals and the
Toy Research Institute (AlJU) http://www.aiju.info ES direct involvement of
Risoluta S.L.L. http://www.risoluta.com ES

AIT Austrian Institute of Technology http://www.ait.ac.at AT interested user groups
Official website: www.iromec.org (primary users include

children with autism,
mental retardation and severe motor disabilities while, naturally, the secondary users are their
parents, educators and therapists), IROMEC has developed a new robot toy prototype to be used

in school or rehabilitation activities designed for children with disabilities.

IROMEC, a consortium of nine European research and development institutions, has also
developed a method to apply robotics to all those educational and rehabilitative activities that,

through play, can improve and enhance the learning potential of children with disabilities.

The aim of the research team is to make available — not only to sector researchers but above all to
those who come in daily contact with children with disabilities — a new activity model that helps
children with disabilities fully develop their potential through the use of play supported by robotic

technologies.

Purpose of the Guidelines

Children with particularly severe disabilities, as anyone who comes in direct contact with them

knows so well, are often unable to play like their peers.



The differences are both qualitative (complexity of the games, type of skills demonstrated, ability
to play with others) and quantitative (time that such activities entail). In the most severe cases

play may not even be part of the child’s behavioural repertoire.

Joyful spontaneity, genuine fun, the electrifying experience of discovery and the richness of social
interaction associated with play may be partially or entirely precluded for children with autism or

other severe diseases that limit their mobility, language, perception and thought.

There are many environmental and individual factors that prohibit a child from fully experiencing
playtime activities in these cases. In addition to the child’'s physical impairments (motor-based,
cognitive or sensorial), other factors not related to him/her — the lack of materials and accessible
play areas, for example, or activities that are not compatible with the child’s characteristics and
potential — contribute to play deprivation which, in turn, because it compromises the child’s full

development, may generate secondary disabilities.

Identifying and eliminating all these play barriers, where possible, is crucial for those who want,
through play, to ensure full development, enhance involvement and improve the quality of life of

children with disabilities.

Selecting accessible play materials, adapting everyday toys, using special play support
technologies: these are the strategies most often applied, in educational and rehabilitation

environments, to improve the play activities of children with disabilities.

The new technologies, that provide clinicians and educators with an important resource for
eliminating play obstacles, undoubtedly play the most important role in this sense. This is the case,
among others, of the new robotic technologies which, in recent years, have proven to be a
resource capable of offering important play opportunities to children with even severe functional

impairments.

But if new technologies continue to develop at breakneck speed, they also become obsolete just as
fast. Choosing the most suitable technological tools to support play can be quite difficult without

up-to-date information.

Furthermore, innovative technologies are not sufficient to ensure that children with disabilities will
play effectively: to fully utilise the potential offered by robotic technologies it is also necessary to
have a solid methodology which, starting from the real needs of children, makes efficient use of

available tools.

These Guidelines are a useful tool for efficiently and systematically implementing the latest robotic

technologies to improve the play skills of children with disabilities.



Users of the Guidelines

These Guidelines have been developed mainly for those who, for professional reasons and on a

daily basis, work, live and play with children with various types of disabilities.

The main targets of this document are professionals in the fields of rehabilitation (occupational
therapists, physiotherapists, speech therapists, psychologists, etc.) and education (teachers, child

services operators, recreational and play centres, etc.).

However, the contents can also provide useful ideas also for those who, in various fields

(consultants, trainers), work with technologies designed to create independence.

And these guidelines will also provide parents of children with disabilities with a new perspective of
the production and market availability of hi-tech toys, while also allowing them to glean
information regarding to what extent their children want to play and their involvement in those

play activities.

Finally, it is hoped that these guidelines — along with other documents in the IROMEC project —
can be utilised as a fundamental source and a useful stimulus for additional research and

development of innovative products in the play-oriented robotic technologies sector.

Content overview

These Guidelines have been developed to help the reader choose robotic technologies to support

the play activities of children with disabilities.

The reasons for analysing play as a fundamental activity in the development of all children and for
using it as an educational tool to facilitate such development are clarified in Chapter one. Various
types of interventions are described that can be utilised, in school and in the rehabilitation
environment, to achieve educational or therapeutic objectives, analysing how robotics can provide

effective support within such a setting.

Chapter two describes how children play in relation to their specific disability, analysing, using the
International Classification of Functioning as a model (the version for children and adolescents),
the individual factors (cognitive, relational, motor or sensorial impairments) that affect
development of their play skills. In this chapter the authors also delve into contextual factors that

positively or negatively affect how children with disabilities play.

Robotic systems in general, and those that can be used for play activities in particular, are
described in Chapter three along with a classification of such systems based on their functions and

use environments.



Chapter four presents some important experiences involving the use of robots in play activities for
children with disabilities. The descriptive charts illustrate the technical characteristics of the robots
used, the types of children involved, the intervention methodologies and the results obtained. This
chapter also describes the robots that can be acquired through common commercial channels and

the systems still in the prototype stage.

Finally, in Chapter five, the authors illustrate a possible play-based methodology for using robots,
describing the role and interactions of those involved (teachers, therapists, children with
disabilities and their peers), the setting characteristics, the initial evaluation of children and the

results of the intervention.

Authors
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psychologists, teachers and professionals working inside recreational or educational
centres can find useful ideas and methods to support their work in the Guidelines, but
also parents can found suggestions for their children's leisure time.

This work can be a good starting point also for researchers that aim at deepening the
interesting subject of applying robotic technologies to play of children with disability: they
can find ideas to improve their prototypes, to develop new devices and to suggest new
methodological approaches.

9li7888611178495611>




