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Abstract.
BACKGROUND: Play is essential for children’s development. Children with severe physical disabilities often experience prob-
lems engaging in play. In rehabilitation and special education for children with physical disabilities play-like activities and play
for play’s sake are important.
OBJECTIVE: The current study aimed at examining the possibilities of using the IROMEC robot in rehabilitation and special
education for children with severe physical disabilities.
METHODS: A mixed methods approach, using individual interviews, two rounds of focus group interviews, a questionnaire
and a final session to reach consensus, was used to examine the match between the goals in therapy and special education and
the IROMEC robot.
RESULTS: The existing play scenarios of IROMEC have the potential to support play for children with severe physical disabil-
ities, especially in the domains of movement functions, learning and applying knowledge, communication/interpersonal interac-
tions and relationships, and play.
CONCLUSIONS: The current study helped to build a body of evidence to the possibilities of the IROMEC robot. The results of
this study can be used to further develop meaningful robotic play interventions for children with severe physical disabilities.

Keywords: Robot, play, children, physical disabilities, special education, rehabilitation

1. Introduction

Play is very important for children’s development.
Play can be defined as a structured or unstructured ac-
tivity described in terms of how children use objects,
pretend, socialize and interact with other people [1].

∗Corresponding author: Renée J.F. van den Heuvel, Research
Centre for Technology in Care, Zuyd University of Applied Sci-
ences, Henri Dunantstraat 2, 6419 PB, Heerlen, The Netherlands.
Tel.: +31(0)88 0272120; E-mail: Renee.vandenheuvel@zuyd.nl.

Children can develop sensory, motor, social, commu-
nicative and cognitive skills through play. Through
play they explore their social environment and build up
relationships [2].

Currently, more attention has been directed at the
importance of play, especially for children with dis-
abilities. A multidisciplinary network with 32 coun-
tries and almost 100 participants called ‘LUDI – Play
for children with disabilities’ aims to study the topic of
play for children with disabilities and to spread aware-
ness about the importance of providing children with
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disabilities opportunities to play (Action financed by
COST European Cooperation in Science and Technol-
ogy Action number TD1309) [3]. LUDI adopted the
definition of play as proposed by Garvey (1990): Play
is a range of voluntary, intrinsically motivated activi-
ties normally associated with recreational pleasure and
enjoyment [4,5].

Children with severe physical disabilities, as a con-
sequence of, for example, cerebral palsy or acquired
brain injury, commonly experience problems when en-
gaging in play due to their physical limitations which
are often accompanied by cognitive disabilities. These
children experience significantly reduced participa-
tion in leisure activities and in physical play activi-
ties specifically. They are at life-long risk of health
and social difficulties [6]. Most commercially avail-
able toys are not designed keeping in mind the re-
quirements of these children, and therefore are diffi-
cult for them to manipulate. As a result, play activities
may be partially or entirely impossible [7]. Play can
be used to achieve theraputical or educational goals,
e.g. in rehabitation and special education, but play can
also be play for play’s sake. There are already a num-
ber of examples of play devices, such as robots and
ICT systems supporting play in children with severe
physical disabilities. Some systems use play-like activ-
ities as a means to achieve external therapy and edu-
cational goals; others aim at play for play’s sake. Ex-
amples of such systems include the Lokomat Pro Sys-
tem which aims to support motivation and gait pattern
function, and the Interactive Rehabilitation and Exer-
cise Systems (IREX) to support control of voluntary
movement functions and carrying, moving and han-
dling objects. The IROMEC robot has been developed
to support play and attainment of goals related to gen-
eral personal interactions which are closely related to
play [8–11]. Since this robot has been showing to be
a promising tool in supporting play, we decided to ex-
plore its possibilities for children with severe physi-
cal disability more thoroughly. Within the LUDI net-
work, a database was created in which several potential
robots and other tools and technologies to support play
in children with disabilities are described [12]. When
exploring the database, it is evident that there are not
many toys on the market tailored to disabled children.
Considering the characteristics of the described tools
and technologies, IROMEC seems a promising robot to
support play, and therapy and educational goals among
children with severe disabilities.

IROMEC is a robot developed during the IROMEC
(Interactive Social RObotic Mediators as Companions)

Fig. 1. The IROMEC robot.

FP6 European project between 2006–2009 (Fig. 1).
This European project investigated how a robotic toy
can become a social mediator for children who are pre-
vented from playing, due to cognitive, developmen-
tal or physical impairments [13]. Compared to other
robots in this field, IROMEC has a unique combination
of interaction possibilities using actuators, sensors, a
touch screen and buttons to control the robot, which
makes it suitable to the specific needs of this target
group. One important outcome of this project was a
set of ten play scenarios developed for children with
severe motor impairments, children with mild mental
problems and children with autism spectrum disorder.
The play scenarios describe the use of the robot in a
particular context. Five of these scenarios were actu-
ally implemented in the robot: turn taking, sensory re-
ward, make it move, follow-me and get in contact [13].
In the next section of this paper and in Figs 2–4 these
scenarios are described in more detail.

In the current study, the possibilities for applica-
tion of IROMEC were studied for children with se-
vere physical disabilities, since previous pilot studies
have indicated that the robot may be a promising tool
especially for this target group [14–16]. Interventions
with the robot showed, for example, a positive impact
on the level of playfulness [14]. A study with children
with different levels of impairments showed encour-
aging results in terms of learning and enjoyment for
children. Most of the improvements in this study have
been observed in the motor development area [16].
The number of participants in these studies was rela-
tively low, therefore it is worthwhile to further specify
the application possibilities of the robot and to study
the effects of the robot in larger groups of partici-
pants. However, besides positive results, several stud-
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Fig. 2. Description of IROMEC and scenarios.

Fig. 3. Turn taking.

ies also reported shortcomings, mainly including the
design of the robot. Besio et al. [15] demonstrated lit-
tle added value for children with cerebral palsy, given
the limited match between the children’s needs in play
and the robot itself as a toy. The main aim of the
study presented in this paper was to study more thor-
oughly IROMEC’s possibilities for children with se-
vere physical disabilities. The research question was:
Is the IROMEC robot suitable for application in reha-
bilitation and special education for children with se-

Fig. 4. Follow me.

vere physical disabilities? The results of this study are
being used for a future pilot study with the robot.

2. The robotic platform

IROMEC is a mobile robotic platform developed
to become a social mediator encouraging children
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with distinct levels of disabilities to discover a dif-
ferent range of play styles. It is addressed to chil-
dren with autism spectrum disorder, children with
severe motor impairments and children with cogni-
tive disabilities. IROMEC was developed by Robosoft
(www.robosoft.fr) to have controls related to move-
ment, localization and navigationand is equipped with
13 ultrasound and 18 infrared sensors and a laser scan-
ner to allow obstacle detection, navigation in space
and reaction to external stimuli. Movement and speed
are controlled through a motor/gearbox/encoder en-
semble that makes movement safe and suitable for the
interaction with children. The platform, which weights
around 10 kgs, contains a video camera for colour
tracking. The application module, developed by Pro-
factor (www.profactor.at), manages the user interac-
tion through a set of digital components and interfaces.
It can be plugged on or unplugged from the mobile
platform through hooks that safely and invisibly fas-
ten the two modules. The interaction module measures
35 × 55 × 17 cm and weights around 8 kgs. The
module is composed of two parts: the body and the
head. The body displays graphical interface elements
related to different play scenarios on a 13 inch digital
touch screen. The body screen, for example, can rep-
resent the features of an imaginary cartoon-like char-
acter displaying a digital fur which moves according
to the direction of the platform’s movement. When
the robot stops, fur clumps appear that extend when it
moves again. The head is constituted of an 8 inch dig-
ital screen that displays the robot’s facial expressions.
Three wireless buttons connected via Bluetooth can be
used by the children to control the robot and to play dif-
ferent games. The robotic platform can be configured
to engage in a number of play scenarios as described
in Fig. 2. Marti (2010) described the scenarios in more
detail, with supplementary images, which give a good
insight into the course of the scenarios [17]. Figures 3
and 4 give a visual representation of two scenarios.

3. Methods

3.1. Design

A mixed method design using mainly qualitative as-
sessments and an additional quantitative assessment
was conducted. Individual interviews, focus group in-
terviews (two rounds), a digital questionnaire and a fi-
nal session to reach consensus were conducted, involv-
ing experts in the field of rehabilitation and education

for children with physical disabilities. Together with
the experts, relevant goals in the therapy and education
for children with severe physical disabilities were ex-
plored and the possibilities for IROMEC interventions
to support these goals were identified. The research ac-
tivities and the accompanying aims of each of the ac-
tivities are displayed in Fig. 5.

3.2. Study context, participants and selection
procedures

The study was conducted in two Dutch rehabilitation
centres and one primary school for special education.
In the Netherlands, children with severe physical dis-
abilities mostly attend these two kinds of institutions
for therapy and education. Professionals participating
in this research had no or very little experience with
technology or robots in their work. One of the profes-
sionals worked with the IROMEC robot once before
and some of them use technology like computers or
Ipads in their therapy or education.

In step 1, which included individual interviews and
the first round of focus groups, the participants for the
individual interviews were approached via a Dutch net-
work for therapists and special educators who are ‘pi-
oneers’ in the field of rehabilitation for children with
Cerebral Palsy. The invitation for participation was dis-
seminated via their online portal and e-mail. The first
round of focus group interviews was organised with
therapists and special educators from the participating
organisations.

In step 2, the participants of step 1 were invited to
complete the digital questionnaire which included a
member check for the goals overview and was used to
match the goals with the possibilities of the IROMEC
robot.

In step 3, the second round of focus group interviews
with experts was organised to match the goals with the
possibilities of IROMEC with a larger audience.

In step 4, a final session to reach consensus was or-
ganised. The participating centres were represented by
two people who already participated in the focus group
sessions.

3.3. Data collection

3.3.1. Interviews
The professionals who agreed to participate were

scheduled for an approximately one-hour interview
with a trained interviewer (author RH). The interviews
included questions on what the most important goals
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Fig. 5. Research activities and aims.

for children with severe physical disabilities are and
if and how the participants use the International Clas-
sification of Functioning, Disability and Health for
Children and Youth (ICF-CY) [18] to determine goals
and activities during therapy. Furthermore, questions
were asked about the usage and importance of play
to achieve these goals, and if they think the IROMEC
robot could be suitable to contribute to these goals.

3.3.2. First round of focus group interviews
The focus group interviews were carried out by au-

thor RH, assisted by a colleague with background in
occupational therapy to take notes and to ask addi-
tional questions when needed. The goals and activi-
ties in therapy and education, the importance of play
and opportunities for application of robots in their pro-
fessional work setting were discussed. To create an
overview of goals in therapy and education, the meta-
plan methodology was used [19]. All participants were
asked to write down all important goals for children
with severe physical disabilities on separate memos
without discussing with the others. Afterwards, these
memos were categorised and discussed with the partic-
ipants.

3.3.3. Questionnaire
A digital questionnaire was distributed among the

participants who took part in the interviews and first
focus group by e-mail. To increase participation, two
reminders were sent. The questionnaire was used as a
member check for the overview of goals created with
the data from the individual interviews and from the
first focus group [20]. Professionals were asked if the
ICF-CY categorisation was correct and if the overview
was complete according to them. Furthermore, after
watching an IROMEC demo video, participants were
asked to identify which goals IROMEC could address.
In the demo video, the different scenarios and func-
tionalities of the robot were displayed.

3.3.4. Second round of focus group interviews
The second round of focus group interviews was or-

ganised to discuss how the robot and its current scenar-
ios could be matched with the overview of goals iden-
tified in the first round of focus groups. During these
sessions first the researcher gave a demonstration of the
IROMEC robot (see Fig. 2). Participants were asked
about spontaneous reactions regarding the application
of the robot in their daily work. In addition to profes-
sionals, parents were invited via a Dutch client organ-
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isation for people with physical disabilities. These fo-
cus groups discussed the suitability of IROMEC for
different kinds of disabilities, ages of the children and
settings. Thereafter, a discussion was initiated regard-
ing the possibilities for application of the robot to meet
the goals used in therapy and education.

3.3.5. Final session to reach consensus
After the interviews, the first focus group interviews,

the digital questionnaire and the second focus group
interviews, a final session was organised together with
five therapists and special educators who had also par-
ticipated in the sessions described before. The aim of
this final session was to reach consensus on initial prac-
tical application of the IROMEC robot: for which chil-
dren and in which sessions they would apply IROMEC
in the first instance and what requirements must be met
before the robot can actually be applied in daily care
practice.

3.4. Data analysis

The individual interviews and focus groups were au-
dio recorded and transcribed verbatim. For the inter-
view data and first focus group interviews a summary
was written, and an overview of goals was created
based on the transcripts and memos from the meta-
plan methodology. This summary and goals overview
were created by two researchers together to increase
the credibility of the results. The questionnaire was
used as a member check, in which the participants of
the interviews and first round of focus groups got the
opportunity to react on the goal overview and to make
additions if needed [20].

For the second focus group interviews the
researchers used the qualitative research software
Nvivo 10 [21] to identify and code relevant frag-
ments after carefully reading the transcripts. Based
on the principles of conventional content analysis and
directed content analysis a coding tree was created.
The overview from the first focus group interviews
(ICF-CY based) was used (directed content analysis)
and additional codes derived from the data (conven-
tional content analysis) [22]. Firstly, relevant frag-
ments were labeled and and open coding took place.
Secondly, axial coding took place and the fragements
with the same codes were compared.

Different methods of data triangulation were used.
Data were collected from different levels of partic-
ipants (person triangulation). Furthermore, two re-
searchers analysed and interpreted the data set to re-

duce the possibility of biased interpretation of the data
(investigator triangulation) and multiple methods of
data collection were used to gather similar and addi-
tional information (method triangulation) [20].

The answers on the digital questionnaire were ex-
ported to Microsoft Excel and descriptive statistics
were used to describe these outcomes. The number of
respondents choosing the relevant goals for application
of the IROMEC robot comprised the quantitative data
for this study.

From the final session, a summary of the results was
written and checked by two researchers who were also
present during this session, to make sure this was the
complete overview of the session.

4. Results

4.1. Data characteristics

In step 1, a total of 9 persons were interviewed, 2
males and 7 females. A combination of therapists and
special educators working with children with physi-
cal disabilities participated, for example occupational
therapists, a rehabilitation doctor, a child psychologist
and a speech therapist. The working experience varied
from 2 to 25 years. The first focus group interviews
consisted of three sessions with a total of 17 individ-
ual participants. In all groups, therapists as well as spe-
cial educators with a wide working experience (rang-
ing from 2 to 37 years) with children with severe phys-
ical disabilities and different levels of cognitive abili-
ties participated.

In step 2, the digital questionnaire was distributed to
this entire group of 26 participants from the interviews
and first round of focus group interviews. In total 10
participants completed the questionnaire anonymously.

In step 3 (second focus group interviews), six ses-
sions included 25 participants in total, with a mix of
special educators, therapists and one parent. Working
experience ranged from 3 months to 32 years. In the fi-
nal session (step 4), five people participated, including
the therapists and special educators who participated
in the earlier sessions. Table 1 displays an overview of
the participants of steps 1 to 4 with their working ex-
perience and gender.

4.2. Goals and application possibilities

The most important goals in therapy and special ed-
ucation identified in the interviews and first round of
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Table 1
Overview of participants

Number Male/female Average working experience [years] Standard deviation [years]
Therapists

Occupational therpists 8 1/7 12.88 5.84
Physiotherapists 3 1/2 25.67 6.03
Speech therapists 3 0/3 20.00 8.66
Group leaders early treatment 3 0/3 24.00 12.12
Other 5 1/4 8.45 7.83

Educational participants
Teacher special education 8 1/7 16.75 10.93
Teacher assistant 4 0/4 23.75 11.76
Other 2 2/0 9.00 12.73

focus group interviews are displayed in the first two
columns of Table 2. Domains of the International Clas-
sification of Functioning for Children and Youth (ICF-
CY) were used to categorise the goals [18]. The par-
ticipating professionals suggested to used the ICF-CY
as a categorization tool because they are used to work
with this framework when establishing goals. Cate-
gorisation was done by 2 researchers and all the par-
ticipants of the questionnaire agreed with this categori-
sation. Since some subdomains of the ICF-CY came
up as very relevant for this target group during the ses-
sions, these domains were used as the main domains
in this overview (Movement functions, engagement
in play and education). The subcategories in the goal
overview were not translated literally to ICF terminol-
ogy; since the professionals should be able to recog-
nise their own answers, their goal formulations were
used. Professionals in the interviews and first round of
focus groups indicated that using play with this target
group is very important, for achieving all goals it is es-
sential to use play activities because it makes it attrac-
tive to the children. All professionals are using play-
like activities, but some of the professionals were also
convinced of the importance of play for play’s sake.
In column two of Table 2, the goals presented in bold
were identified in the questionnaire as the most promis-
ing goals (at least 50% of the participants thought this
was a promising goal) for application of IROMEC.
These goals were discussed in the second round of fo-
cus group interviews as well. Column 3 describes the
number (n) of participants who chose these goals as
being ‘promising’. Examples of how IROMEC could
contribute to these most promising goals are displayed
in the last column of Table 2. According to the profes-
sionals, e.g. eye-hand coordination could be stimulated
by application of IROMEC with the alternative use of
the three buttons which are part of the platform to per-
form tasks. This is part of the so-called ‘make it move’
scenario. Skills with regard to spatial awareness could

be supported when the child controls the robot in or-
der to explore the space around, also belonging to the
‘make it move’ scenario. Playing games together could
be performed using for example the ‘turn taking’ game
or the ‘follow me’ game.

4.3. Improvement of IROMEC scenarios

Besides the overview of goals and the possibilities
for application of IROMEC, many suggestions for im-
provement of the robot and for new applications of the
robot were reported. These suggestions were mainly
general suggestions to improve the robot and the sce-
narios, and were not specifically linked to one of the
existing scenarios. The most important suggestions can
roughly be divided into three categories: suggestions
concerning aspects related to the robot, concerning the
context of the intervention and concerning the role of
the professional. They are displayed in Table 3.

Suggestions regarding aspects related to the robot
can be subdivided into appearance of the robot, control
of the robot and new game ideas for the robot. Illustrat-
ing quotes related to these suggestions are displayed in
Fig. 6 and referred to in the text as e.g. Q1. The robot
could be more attractive by using more colours (Q1), a
more natural appearance and a ‘dressing box’ with sev-
eral coats for the robot (e.g., a dog, a car) (Q2). Con-
trol of the robot could be elaborated with, for example,
a joystick or speech recognition (Q3) and turning the
robot should be easier (e.g. a grip attached to the robot)
(Q4). Furthermore, the participants suggested numer-
ous ideas for new games with the robot, e.g.; games
with letters and numbers, robot being a memory aid
and the robot providing instructions about daily life
routines (dressing, eating etc.) (Q5).

A suggestion related to the context of the robot in-
cluded that the robot should be able to be used inside as
well as outside (Q6). Additionally, they mentioned that
the robot should be suitable to be used in individual
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Table 2
Overview of goals and possibilities for application of IROMEC

ICF-CY Domains Goals and IROMEC possibilities in bold n Examples
Mental functions (B1) Build up trust 4

Experiencing own body
To build a relationship and to feel safe 5 The robot can be used as a kind of friend.

Some children have problems with direct contact, the robot
may be a mediator in making contact with the child.

Imagination in someone else 0
Social intercourse 2

Sensory functions and Sensory processing 3
pain (B2) To watch 9 To find the robot in the classroom/therapy room.

To watch the games when other children are playing with the
robot.

Balance 0
Senso-motor skills 4

Movement functions Fine motor skills 6 To stimulate the use of buttons.
(B750-B749) Gross motor skills 7 To walk behind the robot.

Eye-hand coordination 8 To stimulate the use of buttons.
Motor skills 6 To stimulate the use of buttons and walking against the robot.

Leaning and applying Spatial awareness 8 The child may explore the space around him/her by using the
knowledge (D1) robot.

Learning 5 To learn to understand the size of the room and to estimate
distances.
To learn how to manipulate the robot.
To send the robot to the right place.

Imitation 7 To imitate robot’s movements.
Planned and structured working 3
Concentration 9 To concentrate on finishing a game.

Problem solved learning 3
Work attitude 3
Making jokes and pretending 3
Listening 5 To let the robot hide and to let it make sounds.
Language comprehension and expression 4
Reading 2
Numeracy skills 2

Communication Turn taking 5 To stimulate turn taking and to teach turn taking behaviour.
(D3)/Interpersonal Cooperation 5 To play games together.
interactions and Interaction 8 To get in contact with the ‘follow me’ game.
relationships (D7) To get in contact with each other via the robot, getting attention

via the robot.
Using voice 3
Taking initiative 6 To stimulate the child to take initiative otherwise nothing hap-

pens (e.g., follow me, pressing buttons).
The robot can e.g. challenge the child to follow, to take initia-
tive.

Get in contact 6 To get in contact with the ‘follow me’ game.
To get in contact with each other via the robot, getting attention
via the robot.

Language 3

Mobility (D4) Being able to move 5 To stimulate/motivate a child to move.
Climbing stairs 0
Maintaining posture 1
Independent wheelchair driving 4
Being able to make transfers 0

Self-care (D5) Dressing and undressing 0
Eating and drinking 0
Self help 2
Independence 3
Control skills 6 To use the buttons to control the robot.
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Table 2, continued

ICF-CY Domains Goals and IROMEC possibilities in bold n Examples
Engagement in play Playing independently 5 To stimulate play by using the robot.
(D880) Playing together 5 To stimulate playing together, which may be more interesting

with use of the robot.
Fantasy play 2
Understanding of simple rules 6 Play should be the basis for application of the robot; if children

like it, other goals may be achieved as well.
Having play fun 8 To motivate play. Play can be fun and predefined goals are not

always necessary.
In therapy, play is an important motivator.

Role play 2
Competition 3

Education Toddler skills 3
(d810-d839) Pre-school skills 4

School skills 2

Table 3
Suggestions for improvement of IROMEC scenarios

Aspects related to the robot Aspects related to the context Aspects related to the behaviour of the professional
Appearance
Control of the robot
New game ideas

Inside/outside use
Group/individual sessions
Therapy/educational setting

Concrete instructions to the child
Introduction and preparation of the child
First session to let the child discover the robot

Fig. 6. Illustrating quotes from the second round of focus groups.

sessions as well as in group sessions (Q7, Q8). Further-
more, the robot should be able to support educational
sessions in the classroom with groups of children as
well as group or individual therapy sessions.

The professionals indicated that they should be able
to instruct the child with concrete tasks. Introduction
and preparation of the child to the robot seemed im-
portant to them before starting to work with the robot

(e.g., a picture of the robot in the classroom and expla-
nation of its functioning) (Q9). Finally, the first session
with the robot is important to get acquainted with the
robot and to make the child feel comfortable (e.g., in
this session goal setting should be of minor importance
and it is important to let the child discover the robot).

In the final group session, the most important out-
comes of the previous activities were discussed and a
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list comprising topics which are most relevant and ur-
gent to change before starting to use the robot within
a pilot study was created. The main conclusions of
this session were that the existing play scenarios of
the robot seem suitable for children with severe phys-
ical disabilities and worthwhile. The current scenarios
of the robot were indicated to be most interesting for
children between 2 and approximately 5 years old or
older children with cognitive impairments. The ‘turn
taking for sensory reward’ scenario was indicated as
the least interesting, since the robot is not moving in
this scenario and the robot does not seem to have an
added value, compared to other possibilities in rehabil-
itation, e.g. using a computer. One of the most desired
changes was related to the appearance of the robot. The
initial design was kept very simple and neutral basi-
cally to address also the needs of children with autism
spectrum disorder who were one of the three target
groups of the European project IROMEC, as specified
in Section 2 above. The study presented in this paper
shows the importance of adapting the robot features to
the specific needs of the target audience. A robot de-
sign for children with autism spectrum disorder is un-
likely to be accepted by children with physical disabil-
ities who prefer a more attractive appearance and ex-
pression capabilities to get engaged in playing with the
robot. Other relevant required changes were related to
extending the opportunities to control the robot. For
example the platform was required to be more flexible
and adaptable to the preferences of the child in terms
of speed change, and sound volume control. Futher-
more, the emotions the robot displays should prefer-
ably be changed into the four basic emotions (happi-
ness, sadness, fear and anger) which are the first emo-
tions learned by children. An important remark men-
tioned by all the participants was that the best ideas for
application will probably arise when testing the robot
in real-life sessions with children. Currently, they can
only speculate about possible applications; children’s
responses to the robot may be unpredictable.

5. Discussion and conclusion

This study contributes to more insight into appli-
cation possibilities for robots, especially IROMEC,
for children with physical disabilities in rehabilia-
tion and special education. The professionals partici-
pating in our study were very familiar with children
with severe physical disabilities. Professionals indi-
cated that the most promising meaningful applications

of IROMEC were related to the following ICF-CY
domains: movement functions, learning and applying
knowledge, communication/interpersonal interactions
and relationships, and engagement in play. Thus, the
professionals did see possibilities for meaningful ap-
plication of IROMEC. Based on the demonstration, the
functionalities and the scenarios of the robot were in-
dicated to be the most promising for these goals. In
the future, based on practical experiences of using the
robot, other goals may appear interesting as well. The
current functionalities and characteristics of the robot
were evaluated as useful in supporting play for play’s
sake and play like activities in therapy as well as in a
special education setting. Professionals came up with
several ideas as described in the results section.

The goals overview corresponded with the domains
of the ICF-CY [18] which is the common framework
and language used in the field of therapy and special
education. When having a closer look at the goals for
application of IROMEC and the goals of other robots
for children with severe physical disabilities, as re-
ported in the literature, there are some more robots
which concentrate on play or play related goals. The
COSMOBOT for example is one of the few robots de-
scribed in the literature as supporting movement func-
tions, or the LEGO Mindstorms Tribot which aims
at learning and applying knowledge [11]. This indi-
cates that IROMEC may offer a meaningful addition
to this field in terms of useful tools to support reach-
ing therapy or educational goals for this target popu-
lation. There are more platforms available on the mar-
ket, however in the literature review described before,
only robot platforms and ICT systems that have been
evaluated scientifically were included [11].

As described in the results the professionals also
came up with ideas how to improve the platform or the
scenarios’s to make application of the robot as mean-
ingful as possible. Aspects related to the robot, related
to the professional and related to the environment were
described. Cook et al. [23] describe similar aspects in
their paper in which they highlight design considera-
tions for robots for children with disabilities. Appear-
ance of the robot came up as very important as well,
because it should be attractive for the children and per-
sonalized based on the preferences of a child. Further-
more, easy access to the interface was highlighted by
Cook et al., which is comparable with the several con-
trol options which were suggested by our participants.

This study leads to requirements for designers which
will help them to be create toys and robots for this tar-
get group. Furthermore, the study may create general
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awareness in professionals working with children with
severe physical disabilities, and makes them aware of
the kind of expectations they may have.

A strength of this study is the broad spectrum of pro-
fessionals in therapy and education involved in the dif-
ferent steps, which contributes to the generalisability
for a population of professionals working with children
with severe physical disabilities. Furthermore, the ac-
tual experience with the robot during the demonstra-
tion session enabled them to have a good idea about
the possibilities of using the robot. In this study only
professionals and a parent were involved, since in this
phase of the study these individuals are the most im-
portant to decide what the children need. In a next
phase, children were involved to actually test the robot.
This explorative pilot study with IROMEC was posi-
tively evaluated by professionals as well as the chil-
dren and meaningful application possibilities were ob-
served. Lacking adaptability, extensibility and techni-
cal stability of the IROMEC robot unfortunately make
daily application and a large effect study with this spe-
cific robot impossible [24]. While application of robots
is promising an meaningful for this target group future
research should provide more insight into the actual
application and feasibility of robots in rehabilitation
and special education for children with severe physical
disabilities.
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