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Personal Project Brief — IDE Master Graduation Project

Name student Kumsal Kurt Student number 5,502,713

PROJECT TITLE, INTRODUCTION, PROBLEM DEFINITION and ASSIGNMENT

Complete all fields, keep information cl

Project title Stimulating Social Interaction for Children with Special Needs Through Technology and Play

Please state the title of your graduation project (above). Keep the title compact and simple. Da not use abbreviations. The
remainder of this document allows you to define and clarify your graduation project.

Introduction

Describe the context of your project here; What is the domain in which your project takes place? Who are the main stakeholders
and what interests are at stake? Describe the opportunities {and limitations} in this domain to better serve the stakeholder
interests. {max 250 words)

Children with developmental disabilities, including autism, often face challenges in social interaction and inclusion within
educational setings. These children may struggle to form relationships with their peers and may experience feelings of
exclusion in social environments, like schools. Social inclusivity is important for these children as it directly impacts their
overall wellbeing.

Fizzy, an interactive robotic ball, designed (in a former PhD project and currently under continued development in another
PhD project) to facilitate physical movement and play in hospital context, has the potential to address some of the
challenges faced by children with autism in terms of social interaction and inclusion.

This project aims to explore how can embedding of Fizzy into classroom actviies, create engaging and

ion and ion among children with diverse needs and abilities. Fizzy can
serve as stimulating agent to encourage peer to peer, teacher-children interactions, collaborative play and social
engagement.

Limitatis of fizzy in stimulating inclusivity and diversity for children with special needs/disabilities may
depend on factors such as teacher training, support and willingness to integrate new technologies into classroom practices.
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Appendix 1: Project Brief

Personal Project Brief — IDE Master Graduation Project

Problem Definition

What problem do you want to solve in the context described in the introduction, and within the available time frame of 100
working days? (= Master Graduation Project of 30 EC). What opportunities do you see to create added value for the described
stakeholders? Substantiate your choice.

(max 200 words)

Children with developmental disabilities requires special support to continue their education and daily activites, involving
interaction with teachers and peers who have diverse needs. That starts by understanding the needs of children as well as
the caregh and play into could introduce new practices for supporting
these children socially. This project aims to understand the potential of a spherical robot ball, Fizzy to relieve some of the
warkload of the caregivers and examine how the teacher-child or child-child { ips might evolve with the

ion of an socially robot. The findings can contribute to a deeper ing of the role of
in early childhood education and provide insights for educators seeking to create equitable, fun, inclusive, learning
environments for all children.

Assignment

This is the most important part of the project brief because it will give a clear direction of what you are heading for.
Formulate an assignment to yourself regarding what you expect to deliver as result at the end of your project. (1 sentence)
As you groduate as an industriol design engineer, your assignment will start with a verb (Design/investigate/Validate/Create),
and you may use the green text format:

how the use of through o robot ball Fizzy, in classroom environments, could make an
impact on social inclusion and diversity for children with by ing new practices for
teachers/ peers/ caregivers.

Then explain your project approach to carrying out your graduation project and what research and design methads you plan to
use ta generate your design solution (max 150 words)

There are 3 main topic of interest in the project to explore ; the context, the technology and the design. This will enable
researcher to discover the context, build upon what is currently there and make suggestions of the use of the robotic bail
fizzy, in special ducation setups. (See figure 1)

In the project,research through design approach together with sprint models will be used to foster practices. There are 2
stakeholders in lhe prmeci, one in Turkey and one in the Netherlands. Special education school in Turkey will be the main
point for concept fon of the Fizzy with their wide range of special needed students and
expert teachers |nc|nd|ng 1to 1, Sports, Ergotheraphy experts. In the teachers,
ergotherapists) from the Samen Spelen project will provide their guidance and previous work on inclusive play for children
with and without disabilities. Fostering for new practices for those children and their caregivers is planned to achieved by
collaborations, co-creation sessions, tests, observations with experts, children, parents and schools. (see figure 2)

Project planning and key moments

To make visible how you plan to spend your time, you must make a planning for the full project. You are advised to use a Gantt
chart format to show the different phases of your project, deliverables you have in mind, meetings and in-between deadlines.
Keep in mind that all activities should fit within the given run time of 100 working days. Your planning should include a kick-off
meeting, mid-term evaluation meeting, green light meeting and graduation ceremony. Please indicate periods of part-time
activities and/or periods of not spending time an your graduation project, if any {for instance because of holidays or parallel
course activities).

Make sure to attach the full plan to this project brief.
The four key moment dates must be filled in below

In (part of] the
Project may need to be scheduled part-time.
Indicate here if such applies to your project

Kick off meeting 28 Feb 2024

part of project scheduled part-time v
Mid-term evaluation 30 Apr 2024
For how many project weeks | 26

Number of project days per week | 4,5
Green light meeting 17 Jul 2024

Comments:

Graduation ceremony 23 Aug 2024

and personal

Explain why you wish to start this project, what competencies you want to prove or develop (e.g. competencies acquired in your
MSc programme, electives, extra-curricular activities or other).

Optionally, describe whether you have some personal learning ambitions which you explicitly want to address in this project, on

top of the learning objectives of the fon Project itslf. You might think of e.q. acquiring indepth knowledge on a specifi
subject, ing your i ing with a specific tool or methodology. Personal learning ambitions are
limited to @ maximum number of five.

(200 words max)

I have been interested in using design as a tool to enable wellbeing for vulnerable groups, especially for children. | chose
children as a target group because their way of thinking, exploring the world, the way they play and interact with the
surroundings are something that inspires me a lot. For me design is not only problem solving but also altering the
interactions in a way that it can create a change. It is a process of creating a meaning and this meaning-giving becomes more
important when it comes to the groups. | am inthe i of play, and well-being
and | believe my project will enable me to explore the commonalities and patterns of each individual term as well as the
intersections of these terms. | want to use design and technology as a tool to enable wellbeing for children with special
needs. Designing for children and play is a topic that | have been deeply committed for, not only for my graduation but also
for my career. Designing for children means that it is not the outcome that we design but to evoke the intuition and the
process of inviting them to be in the trying and exploring mindset. | took two of the Mathieu Gielen's courses abut children
(design for children's play and co-creation with children), that fueled my enthusiasm to continue with this topic for my
graduation. | will be working on diversity and inclusion in classroom environments for children with developmental
disorders, like autism. | have no experience with designing for people with special needs but with my project | would like to
gain a deeper understanding of how design and technology can create valuable change for this group by improving my
understanding of terms; play design, objects with behaviours, activity theory, acting with technology and project
management.




Appendix 2: Interaction Patterns

Interaction Patterns | When Therapeutic Perceived Meaning by offits colors in adark Active Task Enaggement
Meaning Children room Following the context;
1.0 Comes froman Initik ion, mediating ¥ . Joint Attention;| Inital Introduction "It came” Joint Engagement;Free
invisible area the therapist and the child Mediating the Activity Play
dedicated toit - — — —
s the activity 1.Dag Goes inadefined Modeliing an activity V'IBLI?| Reinforcer;In Folb\fvaﬁzzysmute.\'\{'hy Fizzy
= route(in front of the maotion doesit wrong says'it did it wrong®
child) togetherModeling and laughsat it
1.D2 Rolls towards, around |Initialintroduction orwhen the |Initialntroduction “What is that?" "It moves” "A ball Kinesthetic
the child and pause «chid rejects to colloborate; “wooow" BehavioursMotor Skills
103 Roll Towards(to The therapists calls Fizzy Doing Fizzyislistening to the — —
) Instructions;Positive introductions. ‘Come fizl" *Fiz go® 1028 Goes inadefined Madeliing an activity Visual Eye Gaze, follows where fizzy
Reinfiorcer route ReinforcerModeling goes. Smiles, celebrates when it
— — — — Kinesthetic Behaviours; sscores™Yeey. you won” and claps
D4 Goes inadefined Modeling an activity Visual Reinforcerin Follows fizzy s route When Fizzy . y
- B o Tum taking; Active Task  (to the teacher.
route(in front of the motion doesit wrong says'it did it wrong® Engagement; Self
child) togetherMadsling and laughsat it :
Kinesthetic ControlMaovemnent)
BehavioursMotor Skills 1.0ag Comes froman Initialntroduction, mediating | Eye Gaze; Joint Attention;|Inital Introduction "It came®
D5 Goes foits place in the |t is fum for the child fo perform | Tum Taking, “Fizzyis w-right 75 invisible area the therapist and the child Mediating the Activity
classroom, turns its tasks doesnot respond to what |Playlcharacterisingthe  |"Fizzy wait for me®, "Fizzy will you dedicated toit
lights off and stays still |the chik says balll; also do the parkour?®; "Do it towards the activity
Fizzy, Do it Fizzy"; ——
D& Rolls around without |In sport and ergotheraphy Fres PlayHand Eye “| will catch you fizzy" "It is fast” D20 Comes fromits ‘When it is fizzy's tum Turn Taking
anidentifiable pattern [session coordination; dedicated area
In motion Together, Joint towards to tehrapist
Attention;Joint D21 Comes to the eye = an achi of |[Joint hared | A friend to share the joy with;
Engagement Basic sight; stops;Rolls onits|the child enjoyment;Successand  |Loaking for reassurance; Looksat
hiovarmant ShillGmss own axisiright and left Team Play fizzy, caressesit and claps ta the
motor Skills therapist
D7 Rolls towards, around | To show what is fizzy and what Sits on the ground and gives 1D22 Leaves the activity Theclkssisover Activity Switching; “Go home Ball* “Bye Bye bal™
the child,comes and |it does;The child engages with commands to Fizzy, lkaugh“"Come, area Transition(Startingpursui |"Fizzy goes to itsmom”
goes based on the the activity. asa reward play!” ngand Finishingan
instructions “Fizzy come® Activity); Pretended
“Come fiz!" *Fiz go” Playlcharacterising the
“Ball come on come" ball}
“Come Fizzy": "Go Fizzy"
1.D23 Stays still;Changes It has been played multiple Doing InstructionsVerbal |The color of Fizzy actsasan
108 Comes to the aye c L af  [Joint “Shared (A friend to share the joy with: Colour times already in different ways | Abilities; Communicative |indicator to put and blow
sight; stops;Rolls onits | the chik L d  [Looking for iLooksat and it becomes part of the Speech;Cognitive pompom on a surfacein the
own axis;right and left Team Play fizzy, caresses it and clapsto the gameyatherthan the main D olorMulti loreg:Choasinga
theropist actor or themediator ofthe step DirectionsReceptive (pompom that matches with
1Dg Rolls after{teacher) Switching an activity Eye Gaze; Joint Attention |Eye gozing towards Fizzy and interaction Languge fizzy's colour and blowing it out
goes to where fizzy is from a high surface
1.Dao N?t Heapfor\ilw: Stays |Thechikd rejects listening what NW?NVB Fel‘al'lnqqsr!cmad when child's D2s Rolls re T gdest pyr—
Stillinanimate) the teacher says and show C to fizzy N N .
interest in Fizzy Rules by the teacher(Fizzy, Crisnat i e | the acthity
following the insturcitions) and R E T AR R
this enables the child to
collaborate with the therapist 1.Dag Rolls back and forth It guides the activity
‘again while changing
= - colours
1D Rolls away fromthe |Perceived Threats Unwanted “Where are you going fizzy"
Subject Interaction, Guidance coming 1.D26 Rolls in between the |TakesguilENCE
from the wrong source child and the therapist
Oz |Rolls backto the Baing Kicked Wants ta ba played with A EGE e T
subject when being colours to which
Kickad colour they say
1Dag Goes toits place in the | It is tum for the child to perform | Tumn Taking; “Fizzyis w-right?
classroom, tumns its tasks doesnot respond to what | Play{characterisingthe | *Fizzy wait for me”; “Fizzy will you 1027 Stays still;Emits Successand Team Play | Imitates Fizzy's sound
lights off and stays still |the child says ball); also do the parkour® ;"Do it “Yuppi® sound
Fizzy, Do it Fizzy"; 1028 Being Taken Away by |Doesnot pursueon the task but (Negative Punishment "Don’t take Fizzy, |
104 Rolls around ; Not It isdisobedient to the Faollowing the “It doesnot wait! " the therapist showsattention to Fizzy Punishment:Reasoning:  |willdo it
reactive to commands |instructionfof theteacherto  |Context:Fair Treatment; Causeand
test context blindnessofthe Effect:Classroom Rules
child and to stimulate fair
treatment to students and fizzy
1.0ag Rolls towards (to other | To show where to go when the | Motor Skills Physical
objects) child i devel
1.Dae Rolls around without |In ergotheraphy sessions to Gross Motor SkillsHand Running game; Hide and Seek *|

an identifiable pattern
while turning on and

stimulate sensory integration

Eye Coordination;
Sensory Integration;

seeit”l caught it* “whereisit*




Appendix 3: Consent Forms

Informed Consent Form
FOR PARENTS

Participant (full name): ...

Parent of the participant (full name). .............

Conducting person (full name): Kumsal Kurt

Please read the text below carefully and ask the conducting person about anything you do
not understand or would like to know.

What is the purpose of this study?
Hello, I'm Kumsal Kurt, after graduating from Ozyedin University, Department of Industrial
Design, | am currently doing my master's degree in interaction design at TU Delft in the
Netherlands. For my master's thesis, | am doing a study on neurodivergent children and their
social needs. My target audience is neurodivergent such as children on the autism spectrum,
down syndrome etc. | am investigating the impact of the use of technology and games in the
classroom on children's social and emotional health and skills. Considering the unique
differences of children in special education classrooms, | will be exploring what needs exist
for both children and teachers in the classroom environment and how these needs can be
met with interactive toys. In this study, the diversity of social characteristics in children will be
explored through observations and informal conversations in individual and inclusion
activities at school. Later in the study, the behaviour of children and teachers towards an
interactive toy ball will be ocbserved.

The aim of this thesis project is to create a framework for generating concepts that capitalise
on the unique needs and interests of children with different needs in order tq encourage
social interactions between children with different special needs and their teachers, families
and friends. The result of this project will be an interactive toy ball that reflects the needs of
children with special needs and their teachers, and the features that this ball should have,
together with the benefits it can create, will be presented as a master's thesis aiming to
inspire educators and families.

What is investigated and why?
This study investigates the effect of the use of play and technology to improve the social skills
of children with autism.

Who can participate?
Children between 2-20 years old

Will my child be compensated for participating?
No compensation will be provided.

How much time will my child be expected to invest?
The research will be conducted by observing the student-teacher and student-student
relationship during one-to-one education in the school.

What are the rights of my child during participation?

Your participation in this study is voluntary. You may cancel your participation at any time without
specifying reasons and without any disadvantages.

Which data are collected?

Qualitative data on children's behavior and emotions while interacting with their teachers and
friends will be collected through the researcher's notes and drawings during the observation, and
if necessary, photographs and videos will be recorded but personal information (faces,names) of
the children will be anonymized.

How will my data be handled?
The data will not be shared beyond the study team and will be used anonymized in the
report of an MSc thesis.

What are my rights to the data?

You may request comprehensive information about the personal data that was collected
from you in the study at any time. You also have the right to have it corrected, handed over
to you, barred for processing, or deleted. You may revoke your consent to the processing of
your personal data at any time without giving reasons.

What are the potential risks during the experiment?
The study will involve minimal interaction with the children and will not require them to do
anything different from their normal activities during the activity time in the classroom
supervised by the teachers. Children will not be asked to share any personal information
with the researcher outside the scope of the study, nor will they be asked to do so if they
are not willing to talk to the researcher. If a child feels uncomfortable at any time, the
researcher will end the research session immediately.

For any additional questions or complaints, please contact the researcher:

Kumsal Kurt
K.Kurt@student.tudelft.nl



PLEASE TICK THE APPROPRIATE BOXES

A: GENERAL AGREEMENT - RESEARCH GOALS, PARTICIPANT TASKS, AND
VOLUNTARY PARTICIPATION

1.1 have read and understood the study information dated [.............. ] orithas
been read to me. | have been able to ask questions about the study and my
questions have been answered to my satisfaction.

2. | consent voluntarily to be a participant in this study and understand that | can
refuse to answer questions and | can withdraw from the study at any time,
without having to give a reason.

3. lunderstand that taking part in the study involves:
= (Observations during school aclivities

+ Gpontaneous conversations with therapists and children during
abservations and testing

4. lunderstand thal the study does not invelve financial compensation

B: POTENTIAL RISKS OF PARTICIPATING (INCLUDING DATA PROTECTION)

5. lunderstand that taking part in the study involves the following risks:
= Emotienal discomfort

I understand that these will be mitigated by ending the session if the child
displays any signs of discomfort.

6. | understand that personal information collected about me that can identify
me, such as name or school will not be shared beyond the study team.

7. lunderstand that the (identifiable) personal data | provide will be destroyed at
the end of the project.

C: RESEARCH PUBLICATION, DISSEMINATION AND APFLICATION

8. lunderstand that after the research study, the de-identified information |
provide will be used for a master's thesis report, which will be published and
openly accessible.

Signatures

|, as the legal representative, have witnessed the accurate reading of the consent form with the
potential participant and the individual has had the opportunity to ask questions. | confirm that
the individual has given consent freely.

Name of witness Signature Date

1, as the researcher, have accurately read out the information sheet to the potential participant
and, to the best of my ability, ensured that the participant understands what they are freely
consenting.

Researcher name Signature Date

Study contact details for further information:
Kumsal Kurt

K.Kurt@student.tudelft.nl

9. lagree thal responses, views, of other input resulting from the research
sessions can be quoted anonymously in research outputs

D: (LONGTERM) DATA STORAGE, ACCESS AND REUSE

10. | give permission for the de-identified qualitative data that | provide to be
archived in TU Delft repository so it can be used for fulure research and learning.




Appendix 4 : Data Analysis Table

Fizzy Therapist Child(ren) Context Obj

ic Goal)

Sessions | Physical Action Social Behaviour Says Does Says Does Physical Activity Social Performance Notes Initiated By
Measures

81.C1 Fols towards (lo teacher) Does what the teacher | *Come with me Fizzy, Gives commands to Looks at Fizzy, folows it |Parkour Deing Instructions

says now wait*
81.C1 Rols towards (to teacher) ‘Thank you Fizzy, well | Caresses fizzy Physical Intimacy: Caress
donel®
81.C1 Rols towards, around the |Follows the commands | "Let's see # it does what "Come, play!" Curiosity, Gets down on | Flacr, between sports | Chid and the Therapis! | Initial Introduction
chid and pause af the chikd you say, you can talk to his knoos looks towards | materials
it fizzy
81.C1 Flols aftor (teacher) *Can you come with me | Goes further in the class | "Can | take fezy” Eye gazing towards Baing hekd by the teacher Joint Attention; Class.
Fazy?" and asks fazy to come Fizzy and goes to where Rules
and holds it fazy s

81.C1 Goes in a defined route  Modeling an activity "Now it is your tum to do Fizzy performs a task, the Tum taking; Active Task

the parkour Fizzy" «child watches what fizzy | Engagemant; Modaliing
'does from a distance. Kinesthetic Behaviours;
Seif ControMovement)

S1.C1 Goes to its place in the | Waiting for Child to "Now it is your tum({to Invites Chid to the "Fizzy will you do the Grabs Fzzy, shakes &, Child insists on asking fzzy to perform a task untll
classroom, tums its ights perform the child). Fizzy will wait |activity Space parkour?” ; "Do it Fizzy, |looks for movement. he seems fzy does not respond to his instructions
off and stays stil you here and do it after Do it Fizzy" Resists on teacher's and stays still. He asks couple of times *tum on,

you" "l tokd it to wait, it instructions, points fizzy tum on!®. 15.17 After finishing a task without fizzy,
listens to me, so it will to ask for parforming, the child runs to fizzy and says "come fizzy, come
wailt us® constantly loks at fizzy fzzy.* He was really excited to give it commands
after aach task and make & work by his words but 1o keep the
complatan class’s flow it was only fallowing when the teacher
wants it to bo a part of the activity.

81.C1 Being Taken Away by the N/A "It can only do ff you do | Holds Fizzy in his hands |"No, don't take it away" | Does the jumping with a | Two-legged forward hop | Ao f fizzy was an from

therapist your tum, otherwiswe | | hides in his back where it |*Put it down put it down" | single leg, unbalanced over cones child's side and he wanted to continue interacting
will take it back, should | |is not visible 1o the child with it. When Fizzy was taken away, the child stil
do that?* anymore asked for its existence by saying "put it down*
|s1.c4 Gioes in a defined route | Works as reinforcer Fizzy wil show you Hops with two legs. Two-legged forward hop | The child and Fizzy Motor Sidlls: Kinesthetic | The movement of fizzy should be able to controlied
(before the child) which direction to go forward over cones stands next 1o each Behavior, In motion by teacher in a way that its actions should be
other, The child moves | together lemitable by the teacher.
together with Fizzy
81.C1 Not Responsive 1t will not work if you Does not follow Negative The movement of fizzy should be able to controlled
don't do your task, instructions, quits the Punishment;Classroom | by teacher in a way that its actions should be
activity and give RulesActive Task limitable by the teacher, Happens 7 times.
commands to fizzy Engagemant

81.C1 Being Taken Away by the "1 will take &, you are not |Takes Fizzy from the Don't take @ don't take | Does not pursue on the Reasoning; Cause and | Child di not like fizzy's absence and to have it back,
thempist doing what you are ground it, s will do my taskd” task but shows attention Effect he performs his tasks

o do" to Fizzy

81.01 Not Responsive: Stays  Being rowarded with a | "It did its tasks very well "Fizzy will win the moe”
Stil{inanimate) sticker 50 | gave it a sticker” "Can | hold #7"

81.C1 Not Responsive ‘Wiiting for Child to "Fizzy he does not do his |Guides the child through First stops while doing Negative feeling ashamed about his disobedience being

perform task do you know" the parkour tasks then after hearing Punishment:Classroom  |announced to fizzy(play partner) made him
what teh teacher says, he Rules motivated
starts engaging with the
acitivity again

[s1e Rolis towards,around the | Listens to the "You did your tasks well "Fizzy come" The themapist was giving the reward of engaging

child and pause instructions now fizzy will ksten to with fizzy to a child i only the child engages with

what you say* the activity. This enables teacher to attain his goals

while also providing something fun in retum. (It

‘was not directed by the designer 1o do taht but it

was therapist'S approach towards it and how he

made the activites gamified with the help of fizzy.

sa.Ca dwithoutan | tag Try Funsafter fizzy. tres fo -MldEyuooaﬂﬁmﬁom
catch it, crawls Gross Motor Skils;

S1.C1 |Stays stil, emits "YUPP* | YEYUU Imitates the sound of [
sound fizzy

S1.C1 Leaves the activity area *Fizzy is so tired now, *GoodBye fazy" Waves at fzzy 'Rolaﬁlynq:hmnl’hy

now it will get some rest”
|82.623 |Comes from its dedicated | Gives the first impression | "I have a suprise for you, | Does invitng gestura to | “It came™( suprised) Laugh, Stand up from | Coming from the two children sit next to | Initial Introduction
area towards to therapist now fizzy will do the Flzzy their seats, go near fzzy |dedicated space(under  |eachother when fizzy
parkour with us, fzzy can the trampoling) where it | comes from its dedicated
you come to me* was not obvious to the | area
chikdren before it moves.

|82.623 |Goes in adefined route | Doss the activity comectly | “Fizzy now you have “Yeees! You wonl” Eye Gaze, follows where | Going in between cones It is happening after Modsiing Kinesthetic

and watched them(kids's fizzy goes. Smiles, and scoring a goal chidren completed the | Behaviours, Active Task
names), you know how oslebrates when it scores parkour without fizzy Engagement
o do the parkour. Do it and claps to the teachaer. ‘once each,
ke how they did it

82.023 |Roks towards,around the *Ses it does what | say, |Waiches children and | "Come fiz!” “Fiz go” S on the ground and twe childran
chid and pause you can also give fizzy from a distance gives commands to

commands and see # it Fizzy, laugh
does what you say.”

82,023 (Goestoits placein the  Waiting for the chid's | "Now everyone should “Fizzy is watching us w- | Does the parkour two childran Tum Taking
classroom, tums its lights tum to parform wait in their place™; "Wall Aght?”
off and stays st done to all 3 of you, now

its [Chikd 1]'s tum” “Yes
see fizzy is waiching and
waiting us so well now™

§2.023 |Comes tothe eye sight, Getting Excited. “Fizzy is 50 happy that Calebrates an two children
stops Rolls in its own Calabrating an you did it” achievement and looks at
wds:right and left achievement fizzy if it gives reaction

Q@nfaa lone Awithut an | Chace s Buin aftar firme trtn Fhngine frme and trins | +wn chideen allthe Uin matinn Trmsthar inint



S———

motor Skills

Rolls around; not reactive Disobedsant “Fizzy, | told you to wait, *It doss not watl * Complains about fzzy to Attention Span; Fair
o o backi” the therapist T
Leaves the activity area “Fzz will go to its mom™ | Watches the ball as it Goes to an area whem it Pretended Play;Role
goes. s no longer visible to the Playing
subjects.
Fols towards,around the |Follows the instructions “Ball come on come” [
child and pause |
HRolls back to the subject Used as a ball that A NA “Lst's go” Kicks the ball
when being kicksd “wants to be played
with"
Held by the child | Object of joint NA NA “It became blue” Shows Fizzy to his mom | The child places hisself | The child 1o Joint
‘angagement holding fizzy and sitting | his mom to show the ball
next to his mom, after
the session
|Roks towards to other | Modeling an activity Oh which colour i it it *Bluese" Looks for Fizzy's colour, | The chid jumps into the | The child, coloured Multi Step Directions;
Therapeutic objects while goes to blue and tums follows fizzy and steps in (hoop that fizzy indicates | hoops, fizzy, the Active Task Engagement
changing colour blue, says that you the hopp that has the | with its colour and therapat
should jump into one same colour movemaent
Stays still, changes. *which color does it NA Choosing apompom | The color of Fizzy acts as | The Deing Instructions;Verbal
colour show?" that matches with fizzy'S |an indicator to put and Abilities; Communicative
‘colour and blowing it out |blow pompom on & ‘Speech;Cognitive
from a high surface surface in the same color Developmaent(Color); Muli
step Directions:Receptive
Languge
Loaves the activity area "Go home Ball" "Bye Bye Sits on the thempist's lap |Goes to an area where i Starting,pursuing and
bal” ‘watches the ball as it s no longer visible to the Finishing an Activity;
goes subjects Pratended
Play(characterising the
ball)
Rolls around without an  Prompts hide and “Catch #* “whaere did i go” | Runs around with the I w0 it* "l caught it* Runsin theroom Adark theropy room Attention; Gross Mator
identifioble pattern whie seak child “whereisit® whara fizzy roles around Skils|
tuming on and offits in a dark and colored
colors in a dark room mode
Comes from its dedicated Gives the first impreasion | "Now in the next round Eye gaze Initial Introduction
aroa towards to thempist fizzy will do the parkour,
Fzyy can you come?”
Fols towards,around the Follows the commands | "You can also give “Come Fazy” | "Go Eye Gaze; Joint
chid and pause «of the chid command to & Fizzy™ Attantion; Maediating the
Activity
Rolls away from the Encounters a threat “Where a you going Falls while doing the Balancing on a balance | Fizzy rolls away to save
Subject fzzy™ board while fizzy is itsalf from a threat{faling
standing besides the | chid)
child
Comes to the eye sight, | Getting Excited. “It is celabrating you™ Looks at fizzy and Scoring a goal Fizzy stands near the Joint The child here looks for reassurance from fzzy to
stops Rolls in its own Celabrating an caresses it ‘activity area which & hie L by looking at what fazy does
axis;right and left ‘achievemant visible to the child but T and | after hy d on a task.
not on his way to block | Team Play
the scoring area.
Goes o its placs in the .W-'l'mnformid'aumto “Fazy wait for me” Does the parkour Parkour; jumping over  |Fizzy waits at the .m'wmmmd
classroom, tums its ights perform cones beginning of the parkour  Finishing an Activity;
off and stays stil where it has been told, | Pretended
while the child still wants  Play(characterising the
to communicate with @ bal)
verbaly,
Goes in a defined route | Makes mistakes on “Na, you did it wrong, go Laughs at fizzy Fair Trestment
(bedore the child) ‘where to go back to the beginning”
Comes from an invisible ‘What is that?, What kind Atoy, A car Smiles and looks at fezy | Two children observes Initial Introduction Child 4 is the one whom we waniad to test with The therapist wants to place fizry somewhere
area dedicated to it of atoy is that? fazy since he has a down syndrome. it is not visible 1o the child. He wants 1o have
towards the activity area its ights tumed off when fizzy is not part of
the game
Rols around without an | Tagging Twe chidren running y Fizzy should have 8 mode in which 2 escapes from | The therapist wanted to introduce fzzy s &
identifiable pattern after fizzy movements 1o children obstackes with a proximity sensor. It can be anice  |moving object by letting children play with
introduction game for children the ball, He said you can try to catch it after
the designer told him we can let children play
tagging with it
Rolls away from the Now the ball will oam “It is so great! *| wish we |Runs after fizzy, tries to | The ball will roam around |Children get excited for  Multi Step The color of fizzy should be The teacher seos the color of fizzy changes
Subject while changing around and you will try to could try to catch i with | catch it and you will try to catch | each other's tum which | Gross Motor Skills, Tum | to children with different needs for example the child |and comes up with an activity. One of the
colors. catch the ball before it two people” the ball before it eaches |is an indicator of the Taking;Winning and with down syndrome was not able to see the colors |childs wanted to play with the ballas a
reaches to the cones. If it to the cones. If it is blue, |active task enaggement.  Losing;Active Task clearly from Sphero. The teacher wants to alow [group game, wheme one of them could win.
is biue, chid A can move, child A can move, ifitis Engagement both win and lose mechanisms. Chikiren looks for |This refers to its ability to group and team

if it ks red child B can red child B can move. an indication when they beat fizzy, tehy want fzzy  |play
move okay? to celabrate their achievemnt by shaking it.
Sometimes children siso comes up with ideas and
fizzy should be adaptable 1o those stustions,
Roling on a small surface Balancing Fazy by Longest to keep the bal | Records children wgth “It comes to you(to his | Focuses on the ball while | Two children takes tums Hand Eye coordination; |approx 17 minutes Eﬁtﬂnﬂb}ﬂwﬂm He came up with
to stimulate balancing | changing the angle on a |on the surface wins. his phne friend), you should on balancing the ball on Fine motor Skils; Team that activity after the catching game.
games surface ‘control it* asurface. Longest to Play
keep the ball on the
surface wins.
Fols around withoutan | “Oh shall chit, child to fizzy Looksaround and looks The child is not very enthusiastic about the bal When the teacher saw that it moves, she
identifiable pattem ‘wheee are you bal?, Ah it for the ball when the suggested to catch the ball to th child.
isrunning away from you® therapist pushes him to Rolling prompted catching



‘engoge with the ball

E2C8 |Rolsoround without an Not very enthusiastic The therapist
identifioble pattem whie ‘about it only does when
tuming on and offits the therapist pushes him
colorsin a dark room to do so. Crawl towards

the ball

E2.C8 Rolls back to the subject  Wants to played with "Which color should it Rolls the ball with his fest In motion together
'when being kicked tum into?" ‘and walks with the ball

EacCs Rolls around without an “Catch it catch it* Sitsnext to the child - Rolls the ball with his feet In motion together
identifiable pattem ‘and walks with the ball

E2.C8 |Hekd by the chiki, moves A thing "It dances inside do you - Holds the ball, looks at # | Sitting cross legged next Initial Introduction
on its own axis sea?" carefully, inspects it, to the themapist and

‘sometimes puts it back | holding the ball
to the floor and when the
ball comes.
E2C8  |Roks towards,around the | Crawiing The child and the Tin motion [Fizzy
child and pause sits together | together,
on the ground and the
therapist speaks up the
what is happening
Mot involved | Not part of the game Sings a song to the chid Sts on theswingand | Child wearing a weight |Vestibular Sense
while swinging him ‘completss the parts of wvest and swinging on the
the song swing with disco ights.
on

Ea3Cgo Rolls around without an  Thing, slow “AARA what is that?? ‘Watches the child and bail changes |Therapist, child and fizzy
identifiable pattemn whie ‘Which coloursshould it | fizzy from o distance holdsit, shakes it calours, being held by the
tuming on and off its. have, Should it escape??” child and when its
colors in a dark room releosed it goes slowly

E3.CH  |Hekd by the chid | *Congrats, well done* | Watches the child and Looks at the ball whie | Dark room, fizzy changes | Therapist, child and fizzy | Getting o know The therapist asked for vibration at that very [Fizzy

fizzy from a distance holding it, walks around | colours, baing held by moment but it was not possible with that prototype.
the child

E3.CH Goes in adefined route  Prompts where to go(in & | "It waits for you at the Sits next to the tunnel Crawis in the tunnel A tunnel, dark room and |Therapist, child and orher Vestibular sense, Gross | The thempist came up with an idea that with a chid |The therapist
(bedore the chikd) parkour) end of the tunnel* through to fizzy therapthetic objects and  Motor Skills, in motion | whose cognitive and responsive sbilly is good, they

fizzy together, Hand eye can play a game that they sen different foods to
soordnatian each other by changing the colour of the ball,

E4.C.10 [Comes from an invisible Thing, slow *First let's get used to the Approaches the ball, Getting 1o know ;initill  |Some Lp.'s can be merged together. For example a |Child
area dedicated to it movements of it and holds it, shakes it, looks Introduction group in which it says the initial introduction and
towards the activity area then we con play games for what is inside, which patterns enables that.

with it."

[Ea.c10 Folls sround without an | Thing, slow ; Rolls away | "It goes, will you be able "1 caught it Crawis and waks after | Catching fizzy Fizzy, the therapist, and | Getting 1o know jInitill | Fizzy's prototype here was not tightly closed so the [Therapist
identifisble pattem while | from the Subject while | to catch it" "Let's let it fizzy, holds it, releases it the chid Introduction child opened up the prototype in half.
tuming on and off its. «changing colors; Rolls S5CAPS ONCe again”
colors in a dark room towards,around the chid

and pause

|ea.ca0 FRolis in between the chid Dynamic object that "Which colour should it "I want bananal” Holds the ball, says a fruit| Sitting in front of each Fizzy, the therapiat, and | Recaling;Free Itis a game initisted by the therapist. In one of the | Therapist

and the therapist while  connects the gamei the | ba, hmm yellow, tell me a ‘and put it back to the other, their legs open and |the chid, sitting. Recall; Joint Engagemant |previous session when she saw the colour change
jing its colours to | child and the therapist | fruit with a yellow colour® floor and gives it a push® | creafing an environment of fizzy, the colour change sparked this game on
(which colour they say in wich fizzy would move her and she initiated this game and she knew that
in between their legs. this game would be suitabir for this child so she
fioor time wanted to test it in that session.;Maybe here the
interaction pattem can be reactive to the colour
commands

E4.C10  (Notinvolved Waiting for its tum. Guides the child through Does the parkour Taking an elephant toy | Gamifying the activity so | Active Task The therapist wanted to play the game with the Designer and the thermpist

Waiting for child to the parkour from one comerof the | that it has a meaning in | Engagement;not gatting | tunnal but then the designer suggestad to play
classroom o take them | the child's world. distracted with fizzy. another thing fisrt and then therapist approved that
1o ther *home* which is it would be nice to see the sffect of it for getting the
another comer of the attention of the child.
cassroom through
parkour.

E4.C.10  |Roks back and forth ‘Guiding the engagement | "Oh which colouris t, | Sits next to the ball pit “Pink" Looks for Fizzy's colour, |Fizzy indictes the colour |Fizzy, the therapist, Ball | Waiting; Being Fizzy is guding the engagemnt and the activity here |Therapist
while changing colours | or the activity hmm pink, give apink | with & bowl in which the and looks for different | of the ball that the child | Pit, Dark room, Child Patient;Multi Step.

ball* child can put the ball in coloured balls in the ball |should take from a ball Dwections
Pt and finds the one that | pit and the child selects a
is pink ball that is the same colur
a8 fizzy's colour to put it
in the box that the
therapist holds.

8.5.C.11.12 | Aolks towards to other Modalling an activity Look it shows you which Puts the balls on top of 'iqﬂllnmh Balance board, fizzy, Jaoint Designer
Therapeutic objects while ball 1o take and where o to the cones with the cones while changing |cones, coloured balls, Engagement; Multistep
changing colour put colour fizzy shows its colours to the same | chidren directions; Active Task

colour as the ball that Engagement;Gross
stays on top of the Motor Sidlls:Hand Eye
cones to show which ‘Coordination

ball to take and then

rolls to another cone to

indictae which cone to

put the ball

8.5.C.11.12|Goes in a defined route | Modeliing an activity 1t wil show you yes, Fizzy should show me, | Waits for fizzy 1o go to | Hopping overcones | Cones, fizzy shows Active Task Tha other child was still struggling the intemalize | Therapist and Designer
(before the child) don't worry it was until first it goes then I go. | the baginning of the 'which cone o go next | Engagement;Gross fizzy while the other one was trying to engage with

you do parkour while sitting and and waits until the next | Motor Skills fizzy during the activities and in the buffer time
than goes where the ball maove, the other child sits
is. Does the jumping and waits her tum

8.5.C.11.12 |Replacad with a Dynamic object that Fizzy will show you Watches from a distance It is blue Takes fizzy from a yellow |Taking fizzy from on top | The other chid s still Multi Step Directions; Designer and the therapist
bal.changes it colours to  guides the engagemtn | which colered cone «cone to put it on the blue |of a cone and putting it | distracted but fazy Active Task Engagement
indictas where to be put |and the activity should you put it on by cone on top of the cone that it
at changing its colours shows the color of




85.C.11.12

S85.C.11.12

85.C.11.12

Replaced with a
balchanges it colours to
indictas whers to be put
at

Rols around without an
identifiable pattem

Goss to its place in the

off and stays stil

Dynamic object that
guides the engagemtn
and the activity

Tagging

|Listens 1o the

classroom, tums its lights instructions:Obedient

| Fazzy will show you

which colerad cone
should you put it on by
changing its colours

| "1 will count to 3 and you

will iry to catch fizzy
before it goes o s
home, i you catch it
before it goes there, you
will win but if & goes in
his home before you
catch it, it will win.”

["Now ‘everyone should

go to their place, fizzy
you should as wel”

Watches from a distance i is blue

Counts to 3 from a
distance

Takes fizzy from a yelow
coneto put it on the blue
cone

Runs after fizzy, tries to
catch it

“Okay”

Go to their seats and sit
there, looks at where
fizzy goes

Taking fizzy from on top |
of a cone and putting it
on top of the cone that it
shows the color of

Chasing fazy and trying
o catch it

Going back to their seats |

The other chiid & stil
distracted but fizzy

12 chikdren taking tums

during the activity

Chairs, Fizzy, 2 Children
End of the class.

Mutti Step Directions;
Active Task Engagement

Gross motor

Skills; Kineasthetic
Behaviour, Hand Eye
Coordination

| Following Instructions

Designer and the thempist

ES.C14 Comes from an invisible "Oh what is that coming Crawis through Fizzy, Crawling, following fzzy |Ergotheraphy room, Initial Introduction
area dedicated to it - hoids it, releases it fizzy, child, other
towards the activity area therapeutic objects, the
thermpist
8.5.C.11.12Rols towards,around the [The get the attention of | "Yes you can ook and  [Allowing the child to engages with other Putting fizzy on top of  |Ergotheraphy room, Joint Engagement.Initial
chid and pause the child explore it, what is that?" |explore and play with objects, when fizzy the other objects that he [fizzy, child, other Introduction;Free Play
fzzy comes too close and s playing with and then |therapeutic objects, the
touches him, holds fizzy |puts it within a fabric and | therapist
and puts it on fop of the |tries to swing it
materials that he is
playing
E5.C14 Hekd by the chiki, moves |Thing Lat's play a game with & Inspects fizzy by holding Getting to know ;Initidl | The child gets to know fizzy by inspecting & The Child
on its own axis it Introduction
E5.C14 Being shaked
ES5.C14  |Roks away from the Escaping tagging We will catch # when t | Sits next fo the chikd Uttering joyful sounds | Crawis after fizzy, tnes to | Crawiing, following fizzy |The chiid and the Jont
Subject escapes okay? 1-2-3! catch it catching and holding it |therapists sits together | Engagement;Kineasthatic
on the ground the Behaviours:Verbal
therapist places fizzy in | Abilities
front of the child;
E5.C14  |Foks aound without an Talks with th Utiaring Hokds fizzy and puts & to | Thers i no guided |Free Py [The Chid
identifiable pattem voices several places, tries to physical activity but the
catch it before it falls child inititates to engage
with fizzy
E5.C14  |Rols towards,aound the “Can you gvethat to  |Tries fo set up the next | Screams, Utstring Realizes fizzy, runs after In betwesn two activities | Joint Engagemet,Getiing | The child does not collaborate with the therapist at | Designer
child and pause me"* actwity unrecognizable voices | it, holds it Attention;Madisting; Verba | the moment and plays with other tools in the room,
| Abilties and then fzzy comes closer to him 1o distract him
from that object to get his attention 1o & more
meaningfull activity
E5.C14  |Rols towards to other  Prompts where to. |*Catch the bal from the | Rolls the child when he | Uttaring joyful sounds, | Crwis in the tunnel Crawling through a |in a tunnel Propnacspten The child holds fizzy on his hands and still uses the
Therapeutic objects while goftunne) other side of the tunnel | enters 1o the tunnel "bal* through to fizzy tunnel trying 1o catch SenseVestibular Sense | tunnel. Then When he is in a tunnel the therapist
changing colour okay?" fizzy Joint Engagement; Gross | rolls the child 1o work on vestibular sense
Motor Skills;Verbal
Abilites.

e

Comes from an invisible
area dedicated to it
towards the activity area

To read and understand the table purpose of each cell in the table can be explained as follows:

1. Fizzy (as Tools, mediating artifacts in the activity system model) :
Physical Action:
Examination of the physical actions facilitated by Fizzy, including its movements, features and interactions with the environment.

Social Bel

havior:

Analysis of the social meaning of the physical actions. Such as waiting for the child to perform when the physical activity is Not responsive or Following commands when the physical activity is rolls toward the therapist. That includes
responses and promoted social cues

2. Therapist (as Subjects in the activity system model):

Says:

Evaluation of the verbal communications initiated by the therapist, including spoken instructions, prompts, and feedback.

Does:

Examination of the therapist’s actions and behaviors, including physical interactions, gestures and reactions with Fizzy and the child, and facilitation of the therapeutic activities.
3. Children(as Subjects in the activity system model):

Child’s Says:
Analysis of the verbal expressions and communications initiated by the child, including responses to the therapist’s prompts and interactions with Fizzy.
Child’s Does:
Examination of the child’s actions, non verbal communications and behaviors, including physical interactions, gestures and reactions with Fizzy and the therapist, and responses to therapeutic activities.

4. Context:

Physical Activity:
Consideration of the physical environment and its impact on the interactions and activities involving Fizzy. Explains what happens in the context, who and what is in the environment.
Social Context:
Examination of the social dynamics and relationships between participant(s) within the therapeutic setting, including interactions among children, therapists, and Fizzy.

5. Therapeutic Goals as Objectives:
Performance Measures:
Exploration of the overarching therapeutic objectives and goals initiated that are relevant to neurodivergent children’s needs, mediated or adapted by Fizzy's interaction patterns during the activity duration.



Appendix 5: Different Prototypes of Fizzy




Appendix 6: Data Analysis Method of the co-creation session

Transcribing & Statement Cards

WHRT SHOULD FIZzy DO?

each color represents a different therapist



Statement Cards X167
J.

positive happens Jumping triggered by the remte control.

Clusters X21

Cluster1 There can be Positive Feedback: Sounds&lights&movement for Rewarding the child

Cluster1 Cluster 8

There can be Positive Feedback:
Sounds&lights&movement for Rewarding
the child

Fizzy can react to touch by vibration or
lights

There can be Negative Feedbacks and

Fizzy can be controlled by voice control
Sounds for Improvement ¥ 4

Cluster 1o Cluster 20

Super Groups X6

Super .
Groupp 4 Sensory Feedback and Interaction




Appendix 7: Details of the Customization Process in the App

& < &
Mode 1 Mode 1
Group 1 Overview Sound Settings Sound Settings 9
Welcome Marco! ' ) - :
You can personalise what kind of Here you can select different sound Here you can select different sound
features you would like to use in feedbacks for different features. feedbacks for different features.
this mode.
You are currently using g
Starting Sound Starting Sound
¢» Sound V4 h 'S
Group OSD 0 Whoop Whoop Whoop Whoop
Celebration
Marie,Jan (@) Vibration Wohoo 74 » Whoop Whoop e
012 —
ot R Negative Feedback
Q- Lights [ paRa-Ra-Ram 4 S Coming! ¢
Come And Go to Home 12 -
Cheerful Music 4 | -
am comin
» 9 L e
012 —
¢»  Sound («) Group OSD ,
Innnnn
(@) Vibration @ reate Ne :
N Cheerful Comin
o » 9 L
“Q-  Lights 0:12 —
Ra ra ram flink!
» N
012 —

. L] (1] (1]
L Modes Library Library Modes Library
Home Modes Library Modes Library




