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Figure 1: Participatory game design kit. 1-5 depict sessions 1-5. 

ABSTRACT 
Play is a central aspect of childhood development, with games as a 
vital tool to promote it. However, neurodivergent children, espe-
cially those in neurodiverse environments, are underserved by HCI 
games research. Most existing work takes on a top-down approach, 
disregarding neurodivergent interest for the majority of the design 
process. Co-design is often proposed as a tool to create truly acces-
sible and inclusive gaming experiences. Nevertheless, co-designing 
with neurodivergent children within neurodiverse groups brings 
about unique challenges, such as diferent communication styles, 
sensory needs and preferences. Building upon recommendations 
from prior work in neurodivergent, mixed-ability, and child-led 
co-design, we propose a concrete participatory game design kit 
for neurodiverse classrooms: PartiPlay. Moreover, we present pre-
liminary fndings from an in-the-wild experiment with the said 
kit, showcasing its ability to create an inclusive co-design process 
for neurodiverse groups of children. We aim to provide actionable 
steps for future participatory design research with neurodiverse 
children. 
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1 INTRODUCTION 
Play is a fundamental childhood activity [15, 23], promoting intel-
lectual, creative and social development [5, 6, 8, 11]. Through play, 
children form friendships and fnd a space for self-expression and 
exploration [7, 9, 13]. Games are widely used to unlock the benefts 
of play, ofering pleasurable engagement and positive outcomes for 
players’ well-being [12, 14]. Moreover, they have the potential to 
promote inclusive and equally engaging experiences for players 
with and without disabilities [17]. 

From the standpoint of neurodiversity, we recognize a multi-
tude of neurological diferences in human brains [19, 20], where 
most brains are neurotypical. Some diverge from these norms, thus, 
referred to as neurodivergent (e.g., ADHD, autism, dyslexia, and 
intellectual disabilities) [3]. As with many marginalized groups 
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within educational settings, access to inclusive play for neurodiver-
gent students remains a challenge [7, 21]. Furthermore, HCI games 
research focused on this population primarily creates games for 
medical and training purposes (i.e., serious games) [22]. The main 
goal of these games is to dress up boring and repetitive activities, 
which tend to prioritize training over play, and are intended to 
be used by neurodivergent players alone, reducing opportunities 
for neurodiverse play (i.e., play that involves neurodivergent and 
neurotypical players) and disregarding neurodivergent interests 
[22]. 

This paper investigates how to facilitate inclusive play expe-
riences for neurodiverse children in classrooms, leveraging a co-
design process as a playful and inclusive experience [4]. Given the 
lack of games designed for a neurodiverse context and the potential 
of robots as game elements within this context [17], we propose a 
participatory game design kit aimed at neurodiverse classrooms. 
This toolkit aims to include neurodivergent interests, keeping all 
children engaged and adapting activities to the diferent commu-
nication styles and needs. At the same time, scafolding children 
to develop their social skills, as they needed to interact with each 
other, discussing and negotiating possible solutions, and converg-
ing in a unique group solution in a playful and creative activity. 
Inspired by previous research [17], we explore the potential of the 
game design kit with 81 neurodiverse children (age 6-12, 19 neu-
rodivergent) from a mainstream school in a four-month process. 
Children used small robotic devices and the proposed game design 
kit to create inclusive games through a fve-session design process 
(Figure 2). We contribute an inclusive participatory game design 
kit for neurodiverse groups of children and its evaluation with 81 
children within four classrooms. We highlight the efectiveness 
of methodologies, such as Expanded Proxy Design [18] and the 
importance of physical ownership of design elements. 

2 GAME DESIGN KIT 
The methodology described herein considers the scenario of de-
signing a game that utilises an of-the-shelf robot - the Ozobot. 
Nevertheless, we believe this kit can be employed in projects that 
do not leverage robots as part of their design process. Within the 
context of the neurodiverse classroom, under the advice of educa-
tors who operate within it, we employed both small group (4 to 6 
children) and individual activities. Our process, based around the 
Diversity for Design Framework [1] and Metatla et al.’s workshop 
organisation [17], is divided into fve hour-and-half sessions, each 
building upon the last, but with its own goals. To mitigate infor-
mation loss in between sessions, we employ two ongoing methods. 
The frst, participatory recap, consists of a researcher prompting 
the children to retell the happenings of the previous sessions at the 
beginning of each session. The second consists of children keeping 
a project portfolio (directly inspired by Malinverni et al.’s use of 
project boxes in a participatory design project with autistic chil-
dren [16]) where they store worksheets and artefacts from previous 
sessions and to which they can refer back at any time. Throughout 
the process, we employ several worksheets available as supplemen-
tary material (Figure 1). All worksheets include pictograms, text, 
and enough space to write or draw answers, supporting children 
who may struggle with reading and writing [1, 10]. 

Session 1: Building Rapport. The main goal of session one is 
to build relationships. We start with an introduction of the research 
team and project. Following previous recommendations towards 
making social mechanics explicit [21], we follow this introduction 
with an icebreaker, using a foam ball to make turn-taking explicit. 
The ball is passed around the classroom, and whoever holds it 
shares with the group their name, age, current mood, and one fun 
fact about themselves. To build team spirit within the small groups, 
which should remain the same throughout the design process, we 
recommend having them pick out a team name. Besides building 
a sense of continuity, Malinverni et al. [16] highlight the person-
alised nature of each project box. We propose using a folder rather 
than a box for ease of storage. To get children acquainted with 
their portfolio, we propose having them customise it with crafting 
materials (e.g., plastic A4 folder, blank paper, colouring material 
and laminating plastic). Afterwards, to build excitement and fa-
miliarity with the technology to be used, in this case, the Ozobot 
robot, we suggest having the group customise it in a joint crafting 
activity, which has proven efective in mixed-ability settings [17]. 
Each group should receive a similar decoration kit. We suggest 
including plasticine, stickers, googly eyes, coloured paper and pipe 
cleaners (Figure 1.1). If this customised artefact cannot remain with 
the children after the session, we recommend photographing it 
for posterity. Finally, as teachers highlighted that children enjoyed 
showcasing their work to others, each group would be given the 
opportunity to present their customised robot to the class. We pro-
pose that these presentations remain voluntary, not pressuring any 
child into public speaking. 

Session 2: Exploring the Technology. Session two aims to 
explore the technological element. Through a series of game-like 
activities, which tend to be engaging for neurodivergent children 
in co-design settings [16], groups will be able to explore the robot’s 
features. The frst activity explores the Ozobot’s ability to follow 
lines drawn in maker through story-telling. Each group receives 
an A2 map of a town, where they can draw the Ozobot’s path 
throughout its daily routine. We suggest adding elements to the 
town that match children’s specifc interests (e.g., favourite restau-
rant or sports stadium) per previous guidelines for neurodivergent 
co-design [1] (Figure 1.2). The second utilises a puzzle set contain-
ing the same lines the Ozobot can follow. In this problem-solving 
exercise, children will be asked to build a path with puzzle pieces, 
from a start piece to a 3D house structure. The last activity also 
plays into children’s interests, which has been shown to promote 
motivation in neurodivergent children [1] by asking each group to 
pick a song for the Ozobot to dance to on sceneries decorated by 
each child. 

Session 3: Expanded Proxy Design for Narrative Building. 
The third session shifts the focus from the robot to game design. We 
propose starting with an icebreaker akin to session one’s, having 
each child share their favourite game. Then, once again, relating 
to the group through interests, we suggest using some of these 
games to exemplify the game elements groups will defne during 
this session. This session takes on Expanded Proxy Design [18], 
introducing each group to a stufed animal proxy with neurodiver-
gent characteristics (Figure 1.3). The original methodology suggests 
the proxy should have embodied characteristics that represent the 
given minority [18], however, as neurodivergence is most often 
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Figure 2: Neurodiverse classroom evaluation of the participatory game design kit. 1-5 depict sessions 1-5. 

invisible, we propose using a variety of stufed animals, disregard-
ing physical attributes. We suggest conveying the neurodivergent 
characteristics through a worksheet and verbally introducing the 
stufed animal to the group. Alongside the proxy stufed animal, 
each group should receive a worksheet specifying which game 
elements to choose. We propose basic narrative elements for this 
session: setting, goal, obstacles and aids. We add an extra category 
for the Ozobot’s function. Alongside the worksheets, we suggest 
providing each group with blank paper, promoting a balance be-
tween structure and open-ended activities which is benefcial when 
working with neurodiverse groups [4]. We propose that each group 
present their game and proxy “friend", for the reasons mentioned 
in session one and to allow the research team to better understand 
their game concept. 

Session 4: Game Mechanics. Session four continues the work 
of session three, asking the children to further their game concepts 
with game mechanics. We advise that researchers make clear the 
diference between narrative game progression and game mechan-
ics emphasising they should now be describing how the game is 
played by the player rather than a player character. The worksheet 
for this session contains the same sections as session three, encour-
aging children to rethink their narrative elements as mechanics, 
and additional ones related to mechanic progression: turns, actions, 
winning, losing, rewards, and consequences (Figure 1.4). The last 
page of the worksheet allows groups to create a checklist of game 
pieces to be created in the next session. Once again, extra scratch 
paper should be made available and can be used for some initial 
prototyping to aid in the joint decision-making exercise. Similar to 
session three, we propose that each group present their work to 
the class at the end of the session. 

Session 5: Prototyping and Play-testing. The fnal session 
closes the design cycle with low-fdelity prototyping and play-
testing of the developed game concepts. When introducing the 
activity, it is important to note which materials children can use. 
Each group should be provided with a similar prototyping kit. We 
suggest including foam, paper, cardboard, dice, pinwheels and hour-
glasses (Figure 1.5). We recommend analysing children’s game piece 
list from the previous session and providing groups with any mate-
rials they specifcally request. Each group will have a set time to 
create their game prototype, then elect a game presenter who will 
remain at their workstation while classmates come by to play-test 
their concept. We recommend asking for the aid of the teacher when 
coordinating the switching of tables for the play-test. Observing 
or recording the play-tests will provide valuable insights into the 
game concepts. 

3 CLASSROOM EVALUTATION 
To evaluate this toolkit, we conducted the fve proposed co-design 
sessions with four neurodiverse classrooms. In total, 81 neurodi-
verse students (aged 6-12), 19 neurodivergent 1 , participated in 
co-designing a robotically-enhanced board game. We followed the 
kit’s methodology, making adjustments during and in-between ses-
sions to overcome practical challenges, as suggested by prior work 
[16]. During this evaluation period, researchers wrote daily feld 
notes. Afterwards, we conducted a thematic analysis [2] of said 
feld notes. Two researchers inductively coded the notes. This cod-
ing was later peer-validated with others present at the co-design 
sessions and the project’s advisors. We present a list of prelimi-
nary fndings regarding the practical application of this toolkit in 
neurodiverse classrooms: 

Crafting activities promote individual ownership over 
artefacts and reduce confict. Crafting activities were overall 
better received by the children when compared to more abstract 
thought exercises, such as deciding on game elements. Neurodiver-
gent children, in particular, tended to disengage from the latter due 
to the activities being less appealing to them. Low-fdelity prototyp-
ing worked remarkably well. Having decided in session four what 
game elements they would need to prototype, each child in a group 
was able to take ownership of a number of game pieces and individ-
ually work on them. While neurotypical group members focused 
on completing all game pieces in the allotted time, neurodivergent 
children often focused on a single game piece, perfecting it to an 
impressive degree and receiving praise from group mates (Figure 
2.5). 

Allowing for multiple ways of expression makes for a 
more equitable experience. Previous literature on co-designing 
with neurodivergent children highlights the need for reading and 
writing supports [1], this was reinforced by the participating teach-
ers. When frst presented with the worksheets, most children opted 
to write down their answers, as was customary in the classroom. 
However, upon realizing they were allowed to draw, many switched 
to this modality (Figure 2.4). In one case, a child with dyslexia be-
came distraught for not being able to fnish writing her answers in 
time but was instantly relieved when realizing she could draw in-
stead. Furthermore, the pictograms, especially those that reoccurred 
across worksheets, gave neurodivergent children who struggled 
with reading a means to interpret the tasks independently. 

Expanded Proxy Design creates game concepts that incor-
porate neurodivergent traits. When speaking with the teachers 
about our project, most stated that neurodivergent children were 

113 learning diferences, 1 dyslexia, 2 intellectual disabilities, 2 ADHD, 1 Down’s 
Syndrome, and 1 Global Developmental Delay 
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not visibly diferent in their classmates’ eyes. The cases of exclu-
sion we observed in the classroom were justifed by teachers as 
neurotypical peers interpreting neurodivergent characteristics as 
undesirable personality traits. Therefore, Expanded Proxy Design 
[18] was crucial to creating games that centred neurodivergent 
interests without calling undue attention to neurodivergent chil-
dren (Figure 2.3). Neurotypical group members remembered their 
proxy’s needs and desires throughout the design process, making 
explicit remarks about them until the very last session. Neurodi-
vergent children related to the proxies and became advocates for 
their well-being. 

Ensuring children’s physical ownership over all design 
artefacts is essential for true co-design. This kit attempts to 
provide child co-designers with a complete record of the design 
process through the project portfolio. However, during the sessions, 
we realized the importance of allowing children to keep the de-
sign artefacts they created. Due to the limited amount of Ozobots 
available, after the frst session, we had to remove the children’s 
decorations to allow other classrooms to partake in the activity 
(Figure 2.1). Upon returning to the classrooms for the following 
session, children, in particular, neurodivergent children who had 
spent a lot of time and energy perfecting the Ozobot’s decorations, 
were upset by seeing the robots were bare. We corrected this in 
the last session by providing Ozobot helmets that children could 
decorate and keep. At the end of this session, groups laid out their 
prototypes and enthusiastically decided who would take home each 
game piece. 

4 CONCLUSION 
In this work, we take on the lens of neurodiversity, aiming to explore 
the inclusive potential of co-designing games with neurodivergent 
and neurotypical children. We explore co-design methodologies 
with this population, creating a participatory game-design kit. We 
applied the design kit to four diferent classrooms in a fve-session 
process. We highlighted the importance of adapting the activi-
ties, duration, wording, and each deliverable to children’s abilities 
and needs. We gathered several game-design concepts into the 
co-design process to reach a low-fdelity prototype, play-testing 
it in neurodiverse classrooms. Our fndings suggest that diferent 
communication means (e.g., verbal, written, and drawn) allowed 
children to understand activities, share and discuss their ideas and 
express their views, reaching a group consensus. Also, using ex-
panded design proxies created an inclusive experience and enriched 
their empathy toward each other, increasing their openness to dif-
ferent opinions during the processes. The crafting nature of the 
co-design activities allowed them to develop a sense of ownership 
that was key for their engagement and playfulness and reduced 
interpersonal friction and confict. Furthermore, the physicality of 
the deliverables allowed them to share the insights from their work 
with their teammates, their classroom, and even their families. 

Our work builds on previous eforts toward creating inclusive 
play experiences using a co-design activity. The process ofers a 
new perspective to foster inclusion through play by combining 
neurodiverse players, co-design, and a classroom group activity. 
We hope to encourage HCI researchers to explore the inclusive 
potential of co-designed games for neurodiverse stakeholders. 
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