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ABSTRACT 
This paper outlines the theory-driven design and development of Puppy Island, a serious game for children aged three to five 
who are living with the chronic illness cystic fibrosis. Puppy Island differs from typical serious games, as its central learning 
and design objectives relate to long-term wellbeing and empowerment rather than short-term knowledge transfer. The Early 
Years Learning Framework and Self-Determination Theory informed the design and development of the iPad prototype, while 
domain experts from industry, academia and the broader cystic fibrosis community were consulted to establish user 
requirements and evaluate the iterative designs. We analyse the development process, domain expert feedback, and how the 
game’s features relate to core theoretical pillars in order to highlight key lessons that can be applied to future work on serious 
games with comparable aims or target audiences. 
Author Keywords 
Serious games; early years learning; game design; self-determination theory; cystic fibrosis; tablet computers.  
CSS Concepts 
• Applied computing~Computer games  
INTRODUCTION 
In partnership with Cystic Fibrosis Queensland, we set out to design a game that supports the development of emotional 
wellbeing and resilience in young children living with cystic fibrosis. Cystic fibrosis (CF) is a genetic disease that causes mucus 
build up within the lungs and pancreas, and gives rise to lung infections such as pneumonia and bronchitis [35]. Research into 
the behavioural, cognitive and affective aspects of social functioning for children with CF and similar chronic diseases shows 
that they have fewer positive peer interactions than children without a chronic disease [33]. Children with special health needs 
(such as CF) are likely to have more social-emotional and academic problems before entering school (aged three to four), which 
also predicts problems in the later years of school [46]. Ideally, this would be addressed by fostering positive social interactions. 
Unfortunately, social interaction for children with CF is not always practical for a myriad of reasons – including protocols that 
require a degree of patient isolation [23, 36]. 

To help alleviate this problem, traditional media, such as the children’s book ‘Monty’ [10], have been employed to educate 
children with CF about the disease while simultaneously reinforcing the idea that someone living with cystic fibrosis can live 
a full and engaged life. As young children are increasingly using tablet devices in their day to day lives, however, the 
development of a serious game may be an effective way to further empower a modern generation of children living with CF. 
In pursuit of this goal, our research team set out to design and develop a serious game that focuses on empowering young 
children that are living with cystic fibrosis. This paper presents the design process and rationale for the resulting serious game 
prototype, Puppy Island, and outlines some of the lessons learned from its theory-integrated development approach. 

There is no blueprint to inform the design and development of intrinsically motivating games that support emotional wellbeing 
and resilience focused outcomes, particularly for children. In developing Puppy Island, we established a research team of 
game/interaction designers and games user researchers, and sought input from a variety of domain experts throughout the 
design and development process, including early-years pedagogists, medical professionals and members of the cystic fibrosis 
community. One of the key advantages of this approach was the consistent elicitation of user requirements, and expert guidance 
on iterative changes towards achieving our design goals. Along with this collaborative approach to design, we also utilised 

theory-driven design guidelines founded on pedagogical and 
psychological models. We integrated the psychological needs 
from self-determination theory (SDT) as core pillars in the game 
design process to foster intrinsic motivation and promote 
associated wellbeing benefits [24, 37]. Additional design 
guidelines sourced from the early-years learning framework 
(EYLF) helped to ensure the game also promoted learning 
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outcomes relevant to both the target age range and the psychosocial issues children with CF face [13, 23, 33]. 
BACKGROUND 
Symptoms of cystic fibrosis are typically alleviated through a daily treatment protocol that includes medication, enzyme 
management, diet, exercise, and extensive physical therapy (percussion of the chest) or positive expiratory pressure (PEP) 
therapy to clear mucus out of the lungs [23, 35]. Fortunately, the disease is typically diagnosed early in life through newborn 
disease screening programs. As such, many people with CF spend part of their early childhood in clinical environments 
undergoing treatment. While this can help to alleviate symptoms, regular hospital visits from a young age are common and 
life-threatening complications can arise that further increase the frequency of these visits. These hospital visits can become 
disruptive to early childhood development. 

The nature of cystic fibrosis makes face to face interactions between people with CF a health risk, limiting social support from 
peers [23]. Treatment protocols prevent children with CF from sharing space with other children with the disease, as they are 
each at risk of exchanging infectious viruses and life-threatening bacteria [35]. This restriction can complicate the psychosocial 
development of children with the disease.  
Apps and games for people with cystic fibrosis 
In recent years there has been some success with the development of applications designed to support people with CF [12, 42], 
however these applications often require skills/ aptitude that young children may not have (for example, literacy). As early 
childhood development is often associated with learning through play [13, 15, 27, 28], support efforts often take the form of 
serious games (i.e. games that have a primary purpose other than entertainment) [3, 11].  

There have been several developments in the area of breathing games targeted at people with cystic fibrosis and similar diseases 
that affect the respiratory system [3, 7, 16, 17, 36]. Similar CF centric breathing games have been developed across the world, 
however these have been met with seemingly limited success. For example, the game My Carnival was unsuccessful in its 
crowdfunding attempt [1], and despite promising feedback, games accompanied by prototype respiratory devices have had 
limited success progressing to commercialisation [16, 17]. Serious games like these have the potential to increase engagement 
with breathing exercises, yet issues such as the need for novel input devices, greater time required for breathing activities, and 
limited clinical evidence may make parents sceptical of integrating them into a treatment protocol [3]. While there have been 
other games targeted at children with CF that focused on education goals [18, 34], these games have had limited ongoing 
support and we were unable to find any designed for preliterate children with CF. 

Although serious games focused on breathing and general awareness show some promise in teaching children about respiratory 
treatment, these games are not designed to address the potential social-emotional challenges identified by researchers [23, 33, 
46]. Creating social and emotional wellbeing interventions for this age group will best be served by drawing from pedagogical 
literature to ensure that the intervention is well targeted to the needs of those in early childhood [39, 40, 47]. 
Video Games as a Wellbeing Intervention 
Research has found that not only do children learn while playing video games [4, 26, 41, 45], serious games have been 
established as an effective means of engaging people with health-related activities ranging from medication adherence to 
physical activity [5, 24]. A growing body of research also suggests that playing video games may lead to substantive wellbeing 
benefits [14, 25, 32]. Although wellbeing is often thought of as pertaining solely to physical wellbeing, the term also 
encompasses a diverse range of social and emotional constructs such as self-esteem, optimism and resilience [22]. These social-
emotional factors are of interest to carers and educators of children with cystic fibrosis, especially considering research shows 
such children can lag behind in social and academic arenas [33, 46]. 

Early research sought to explore the influence of video games as a play therapy tool for children who had experienced an 
emotional disturbance and general sense of hopelessness [21]. This work suggests that play gives rise to a sense of 
empowerment in terms of improving coping skills and self-worth, through the acquisition of new abilities and overcoming in-
game obstacles. These findings are supported by subsequent research that shows both children and adults use video games for 
emotional regulation and mood management, which has also been linked to positive wellbeing effects [25, 32, 44]. Such 
advantages have been largely shown with non-serious games, however, with a leading explanation for these benefits being the 
ways in which recreational video games satisfy psychological needs. As such, more work is needed in applied gaming spaces 
to design motivating and need-satisfying games that can achieve broader aims than traditional knowledge transfer. 

There are currently no games designed to help young children with CF with their long-term wellbeing and resilience. Existing 
serious games related to CF have shown some success relating to the physical symptoms of the condition. However, many of 
the existing games that move beyond physical symptoms to less tangible goals, such as improving mental or social wellbeing, 
are not suitable for our target audience (i.e. young, largely pre-literate, children with the constraints of CF treatment protocol) 
[6, 29, 40].  



METHOD 
Ethical clearance restrictions and infection control protocols thus far precluded direct evaluation of Puppy Island with children 
living with CF. As our goals included changing self-perceptions of a vulnerable group, we instead focused on including domain 
experts to establish relevant design goals, user requirements and limitations [30]. The process by which we established these 
requirements and proceeded with development of the game prototype involved three major components. First, two initial design 
workshops – one with our industry partner and a CF community ambassador, and one with an early childhood education expert 
– were undertaken to frame overarching design goals. Next, iterative development of the game prototype took place across 
three-week development sprints. Finally, this was interspersed with interviews with domain experts from industry and the cystic 
fibrosis community to further establish/confirm user requirements and gather feedback about the game prototype.   

The core team consisted of four games researchers with experience in game and interaction design (in both academic and 
industry settings). The first author led the initial design workshops as semi-structured group interviews with support from 
authors three and four, who also acted as game/inter-action/research design consultants throughout the project. Workshop 
analysis was based on research team member notes that were summarised for approval by the participants.   

The first two authors designed and developed the game prototype and conducted the interviews with domain experts. Nine 
domain experts were included: four parents of children with CF, three adults with CF, a CF nurse, and the early-years 
educational academic that also participated in an initial design workshop. These sessions took the form of roughly one-hour 
semi-structured interviews that were conducted across the six-month design and development process. The first part of each 
interview, conducted before participants were shown the prototype, involved sampling relevant experience (background and 
perspectives) to establish and confirm user requirements. Later in the interview participants were asked to evaluate Puppy 
Island by viewing prototype images or videos, or by interacting with early versions built in the Unity game engine, and 
providing their impressions via talk-aloud protocol and questions aimed at encouraging reflection. The artefacts available 
varied, depending on the stage of development. The full semi-structured interview template script is provided in supplementary 
materials. Interviews were audio recorded and transcribed for later analysis, while prototype interaction was video recorded for 
reflection during development. 
ESTABLISHING GOALS AND USER REQUIREMENTS 
Through the initial design workshops we determined the overarching design goal: encourage children with cystic fibrosis - 
aged three to five - to view themselves as just as capable of living full and diverse lives as everyone else. Our industry partner, 
Cystic Fibrosis Queensland, who provides toys, books and other recreational resources to children in hospital, also highlighted 
the need to design a solution that children with cystic fibrosis could engage with during hospital stays, or while undergoing 
percussion therapy. These use cases became a focus for development, since a key part of the process when designing serious 
games has been shown to be consideration of the context of use [9]. To help children with CF to feel socially included, one of 
the earliest design considerations was choosing a game character that would be relatable for children. After some deliberation, 
puppies were chosen due to their social nature and almost universal appeal across age groups, genders, and a large assortment 
of cultural backgrounds. 

The initial design workshops also flagged the importance of platform accessibility for the age group. Tablet and mobile devices 
are a particularly viable platform when designing a game that is accessible for children [19, 20, 27], so it was decided to develop 
the initial prototype for iPad. This choice was later validated via domain expert input that confirmed children in our target age 
group used iPads in hospital and at school. Pedagogical theory, wellbeing and psychological needs theory, as well as 
accessibility factors around how to design for children, were explored. These theories formulated design goals or pillars that 
shaped Puppy Island, its design rationale and implementation. 

The workshop with our early childhood education academic, with expertise in children with special healthcare needs, helped 
us to identify components of the Early Years Learning Framework (EYLF) that would be relevant to our game. The EYLF 
provides a detailed list of learning outcomes for young children aged from birth to five, largely aimed at guiding curriculum 
development for Australian preschool and kindergarten teachers [13]. Many of the learning outcomes from the EYLF implicitly 
and explicitly focus on the child’s wellbeing, with outcomes describing the need for social and emotional wellbeing, the 
facilitation of autonomy and resilience, as well as a sense of social connectedness. Through further discussions with our industry 
partner and the early childhood education expert, the EYLF principles identified as design goals were: fostering a sense of 
identity and a sense of empathy; fostering a sense of connectedness; and promoting general wellbeing and resilience. Beyond 
supporting learning outcomes, integrating the EYLF into game development also helped to ensure that content remained age 
appropriate for early childhood development. The EYLF’s utility is supported by its use in the design and evaluation of a suite 
of early learning and language apps aimed children in preschool services [27]. 

Through these initial discussions it was also decided that Self-Determination Theory should be employed to assist in framing 
positive interactions within the game prototype. Self-Determination Theory (SDT) and the psychological needs that it describes 
- autonomy, competence and relatedness - are associated with positive wellbeing and resilience [24, 37]. SDT has been used to 



explain the enjoyment and motivational pull of digital games [38], and is a leading theory for why games are intrinsically 
motivating [32]. Related theories such as organismic integration theory explain how greater satisfaction of SDT’s psychological 
needs further internalises motivation for an activity, sustaining interest and  making it more self-determined [37]. Each of the 
psychological needs from SDT therefore formed core design pillars in the development of our game, to aim for a more 
intrinsically motivating experience that can better leverage associated benefits for positive wellbeing, emotional regulation and 
resilience.  
EXPERT-DERIVED DESIGN REQUIREMENTS 
Findings from the domain expert interviews allowed for a clearer picture of user requirements and served to highlight where 
we were achieving or falling short of our design goals for the game. Four of the key themes that emerged from these sessions 
are outlined in the following sections, supported by selected quotes from our domain experts. 

Age-Appropriate Interaction 
Through our discussion with the early childhood education expert, the need to keep the design age-appropriate was highlighted. 
Of particular concern was the idea that some design solutions may, in essence, be designed for older children, and simplification 
for the age group is superficial; 
“…one of the biggest things I have a general issue with… they are really trying to bring prep, year one and year two concepts 
down prior to school. They still are very little. They need a lot of help and a lot of scaffolding." (Education Expert). An 
additional aspect that arose, is that provision needs to be made for children’s varied skills, abilities and interests; “Three to five 
is a massive learning gap. They come a long way suddenly. Something that attracts a three year old, you know, bright buttons… 
and all that kind of stuff, a five year old might want some challenges.” (Education Expert). This theme related closely to our 
goal to facilitate competence, yet helped to refine our understanding of what was necessary from a gameplay perspective for 
each end of our target age range. 

Child-initiated Play 
A very clear message that emerged through interviews was the importance of child-initiated play, with play being the way 
children explore the world; "They like to get out, they like to move... they like to touch things and are very hands on kind of 
children.” (Education Expert) and “They are a child that just wants to play and have fun and CF… can impede on that part of 
their life.” (Parent 1). Other parents also highlighted that typical types of play can be difficult for children with CF: “He doesn’t 
know how to play with other children... if they’re playing Lego or something, he doesn’t know how to go over and sit down and 
play with them…” (Parent 3). The need for diverse play solutions and opportunities to support the child in making their own 
choices about how to engage with play aligned with our goal to facilitate autonomy in the game.  

Facilitating Social Interaction and Considering the Parent 
While cystic fibrosis does not directly impact social development, interview participants identified that the symptoms and 
treatment protocols around the disease can be detrimental to social development and social engagement. The emergence of this 
theme, highlighted through the following examples, further reinforced the importance of facilitating relatedness through the 
game. 

“They are not allowed to attend birthday parties during like flu season and stuff like that, so there’s probably a lot social 
missing out.” (Parent 2); “A lot of parents think twice about sending them to kindie because kindies and daycare centres are 
cesspools for infection.” (CF Nurse); “...he’s been quite sick, so he has missed out on a lot, and a lot of socialisation as well 
because of it… There is a social impact to him because he sees all his friends running around in the playground, and he tries 
to keep up with them but he physically can’t. Then he gets really upset.” (Parent 3); “If you’ve got parents who are trying to be 
very, very careful about keeping their child well, they wouldn’t have any social interactions with other people and don’t learn 
anything about life” (Adult 1). 

All of the domain experts, excluding the parents, identified the need to get the approval of parents. As we “...need the parents 
to buy-in as well…” (Adult 2), we decided that the game ought to include information for parents so that they can assess the 
suitability of the game for their child. An information section was included on the title screen of the prototype to outline the 
connections between the game, its features and its relevance to their children (refer to Puppy Island prototype footage link in 
supplementary materials).   
OUR DESIGN SOLUTION AND RATIONALE 
Figure 1 shows the connections between the fundamental theory and concepts that formed our design goals (EYLF and SDT; 
as established in the initial design workshops) [13, 37], the themes that emerged from the domain expert interviews, and the 
corresponding elements that we incorporated into the game design [2]. The discussion that follows outlines the rationale for 
some of the key design decisions and how they relate to these requirements and design goals. 



 
Figure 1. Design framework that shows the design goals (EYLF/SDT), and our expert themes and game design elements. 

In keeping with our overarching design goal, we wanted our game’s theme to be the antithesis of being alone in a sterile hospital 
room. Puppy Island, our design solution, is a first-person experience set in a sunny outdoor environment. The player controls 
a group of seafaring puppies that play together on an island. The gameplay focuses on the puppies exploring and interacting as 
a group, reflecting the value of social play. The main island acts as a hub world, and allows the player to access a simple map, 
through which they can navigate to other islands. Each island acts as a thematically relevant mini-game linked to user and 
design goals. 

 
Figure 2. Puppy Island screenshots, including the hub world (2.1), rafting game (2.2), fetch game (2.3), and storybook (2.



Relatedness 
Within SDT, relatedness is discussed as being an important psychological construct that underpins feelings of 
belonging and social connectedness [37]. To help foster a sense of connection within Puppy Island, the player can 
select their favourite puppy in the hub world (see Figure 2.1) as the ‘leader’ of their puppy community by tapping 
on it. The design also places the player’s viewpoint at an eye level position in the centre of the game environment 
and the camera pans to follow the lead puppy, helping to instil a sense that the player is on the island and playing 
with the puppy as themselves.  The intention was to make players feel that this is their perspective, while 
maintaining a usable and flexible (interacting with single taps or drags) first person experience that supports a 
sense of connection with the game environment and characters. Connections with virtual elements such as these 
have been hypothesised to support satisfaction of relatedness in much the same way as relationships with others 
through online play or para-social relationships [38, 43]. 
Autonomy 
A core psychological need, autonomy is defined by a sense self-regulated control and feelings of volition [37]. To 
help foster autonomy, the design focused on creating meaningful choices in terms of how the player spends their 
time. Each of the game’s islands were crafted to use different gameplay mechanics, ensuring that the player would 
be able to opt into whichever mode they most enjoyed. Beyond that, the design ensured that the player could make 
each choice at any time. For example, the player is able to choose the lead puppy from the puppy community on 
their island, which are all different breeds, and can freely switch between them (by simply tapping on a different 
puppy). Similarly, players can spend as much or as little time as they would like in each mini-game earning 
experience and rewards, and can opt to return to the hub-world at their discretion. Level designs support this with 
free-form play and open-ended goals, as with the rafting mini-game where the player freely directs the puppy’s 
boat to collect rising experience tokens (see Figure 2.2). 

Features such as the ability to customise the player’s puppies with names and various hats and attire were also 
considered as potential expansions. Giving the player these choices would likely help to further facilitate 
autonomy (as well as their sense of identity and potentially relatedness) as the player customises the game to 
reflect their personality [8, 38]. Additional mini-games, such as one where the puppies were fed food from a sushi-
train, were also planned to further expand the sense of choice and opportunity in the game for self-regulated play. 
Competence 
As highlighted by domain experts and through the age-appropriate interaction theme, children are likely to 
experience competence related phenomena in different ways depending on their developmental level. Effectively, 
children at earlier stages of childhood development within our target age range will be less likely to acknowledge 
formal goals, and will instead play in a self-directed and free-form way. Children at the higher end of the age 
range will be more likely to benefit from having directed goals to give structure to the playful activities. 

To address this developmental variance with our target age range in a way that still met design goals, the game 
featured a basic rewards layer and supported activities that were enjoyable with and without goal-oriented 
thinking. An example of this is a fetch mini-game implemented on one of the islands. In this mini-game, the player 
is able to tap on a ball within the game world to place it in front of their view (see Figure 2.3), and can then make 
a throwing motion on the touch screen to throw the ball, which the puppy will fetch and return to the player’s 
position. On its way to the ball, the puppy may pass over experience tokens that fill a progress bar, such that when 
the bar is complete an unlockable piece of content is awarded (e.g. a new island, a new puppy, a soccer game for 
the hub world; all increasing the variety of activities and further supporting autonomy). More cognitively 
developed children within the age range may understand the function of the progress bar and actively seek to 
collect rewards. This should foster a sense of progress and mastery within the game, which should in turn facilitate 
competence [38]. While children at earlier stages of development may not understand the rewards system, they 
will likely enjoy the playfulness and act of throwing the ball for the puppy to fetch it. The theme of age-appropriate 
interaction that emerged through consultation with domain experts also set a design standard that ensured mini-
games could not be failed, so that younger players were not punished yet were still rewarded when they performed 
well. 
Social Identity, Empathy and Social Connectedness 
Besides the mini-games and hub world, the game also features a storybook mode (see Figure 2.4). Although it 
was not feature complete in the prototype version of Puppy Island, the design intention of the storybook was that 
activities and actions performed by the player within each play session would ‘unlock’ relevant and interactive 
‘pages’ in a self-reading storybook. Players would periodically be reminded to view storybook content updates as 
they unlock them through play. Prototype storybook narratives covered the importance of working together as 
part of a community, of having a unique social identity, and provided normalising messages about living with 
cystic fibrosis. For example, one storybook page showed a scenario in which the puppy needs to take a break from 
playing because they’re out of breath. Other characters respond in a way that helps to normalise these behaviours 
and aims to build empathy and mitigate associated feelings of social isolation. Given that many in the target age 



range are unlikely to be able to read, this feature also provides an opportunity to encourage social interaction and 
connectedness with parents and other carers that can be called upon to read the narrative and share the activities 
and achievements completed in the game throughout the day. 
LESSONS LEARNED AND FUTURE WORK 
Designing for children with cystic fibrosis has a number of unique constraints. Extended hospital stays, daily 
percussion therapy, and the safety protocols around physically interacting with other people with the disease each 
make designing an engaging game that also meets user requirements challenging – particularly if your design 
aims to encourage social connectedness. While consultation with domain experts highlighted the benefits of 
multiplayer with friends or family back home, or co-located (or local area) play in the hospital ward, valid 
concerns were also raised about internet safety and adherence to isolation protocol. As CF is a rare genetic disease, 
it may be quite difficult for young children with CF to connect with each other, and social features that rely on 
this may inadvertently undermine feelings of social connectedness. Features like the interactive storybook aimed 
to satisfy relatedness through shared reflection on learning outcomes with carers or parents, and future work may 
consider how these types of connections could be extended beyond co-located play. 

Designing age-appropriate systems for people who may not yet be literate also presents a number of interesting 
design challenges. Basic literacy and numeracy skills are required to understand many structural game mechanics. 
To avoid undermining a sense of competence, written narrative elements should ideally be vocalised by the game 
or replaced with iconic representations, and numbers should also be abstracted into a logical visual representations 
[40]. Puppy Island sought to satisfy these requirements by accumulating gained rewards in the hub world (rather 
than in a menu) and through the planned speech to text elements in the storybook mode. More broadly, it supported 
age-appropriate interaction and the satisfaction of competence through free-form and open-ended gameplay 
challenges that did not punish players for failure yet still offered frequent feedback in the form of experience 
collection and achievements that unlocked rewards. Further lessons emerged from the goal to support autonomy 
through child-initiated play with meaningful and diverse gameplay and interaction choices in a sandbox style 
environment with multiple mini-games. 

While development of the Puppy Island prototype ceased prior to commercialisation and testing with children, it 
still offers some valuable lessons for future work in this space. Key amongst these are how it’s theory-driven 
development approach yielded a design framework (Figure 1) that could be applied to serious games with broader 
and more long-term goals than traditional knowledge transfer. It could also be adapted in future work that aims to 
develop heuristics for the design of serious games with psychosocial or wellbeing aims. The prototype serves as 
a case study that highlights how learning outcomes (EYLF) and psychological needs (SDT) might be translated 
into appropriate game themes, features and mechanics. This exploratory work starts to answer the call for more 
explicit links between specific game elements and SDT in applied games [31], yet more work, especially on games 
designed for children, is needed. An iterative development approach that validates user requirements and evaluates 
satisfaction of design goals with domain experts was also a key part of our process. Themes that emerged from 
these sessions, and their links to learning outcomes, psychological needs and game elements, could be leveraged 
by future work with similar aims. Future work should also move towards empirical validation with children with 
chronic illnesses to determine whether design goals are being met, particularly more abstract and long-term aims 
such as the facilitation of social connectedness, wellbeing and resilience. 
CONCLUSION 
The theory-driven design and development process outlined here, as well as the resulting prototype Puppy Island, 
serve as design research artefacts for future work in applied gaming. In seeking to build a serious game for children 
with cystic fibrosis we used constructs from SDT and EYLF as design pillars, aiming to reach beyond the 
traditional knowledge transfer goals often seen in serious games towards longer-term and less tangible outcomes. 
Game mechanics and themes were designed with psychological needs and relevant learning outcomes in mind 
with the goal of producing an intrinsically motivating game experience with meaningful benefits for our target 
audience. Further, integration of domain experts into the iterative development process identified complimentary 
and more prescriptive themes aligned with user requirements. Serious game developers may wish to consider 
customising the proposed design framework with learning outcomes relevant to their target audience and goals. 
While further evaluation with children is needed to ascertain the effectiveness of this design approach, we believe 
that this work offers actionable insight into the theory-driven design and development of serious games that seek 
to use gameplay towards supporting longer-term wellbeing goals for their target audience.  
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SELECTION AND PARTICIPATION OF CHILDREN 
No children directly participated in this work, though some were present in the room while their parents 
participated in domain expert interview sessions. 
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