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Designing for children can be challenging as they often have difficulty expressing their wants and needs.
The reason behind children's limited involvement in the design process is the perception that working
with them is challenging and complex. Additionally, designers often hold the belief that there are few
if any, suitable methods and toolkits for designing with children. This experiential tool aims to offer a
fun, creative, and constructive way to design with and for children by empowering them to take a more
active role in design. As a first topic, we made use of the context of designing for healthy eating habits.
coCreate exists out of 3 parts: Show and Tell, Reflect, and Create. Throughout this paper, initial research
on the probe has been done to see if it has the potential to facilitate co-design sessions between
children age 9 to 12 and designers.
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1 Introduction

The involvement of children in the design process has evolved over time. Initially limited to the
observer and tester roles, progress has been made toward more integrated participation. However,
children's thoughts and opinions are often overlooked, resulting in an unequal playing field. In this
paper, we focus on the development of a toolkit called coCreate, which facilitates co-design sessions
between children 9 to 12 years old and designers. In this case, co-design sessions were done around
the topic of healthy eating behaviors as child obesity is rising and causing big risks. Nearly one in five
children worldwide is overweight or obese, a number that continues to rise (WHO, 2018). As children
enter early adolescence (around the age of 9), they begin to make their own food choices and may
often rebel against their parent’s recommendations, opting for unhealthy options (Steptoe et al., 1995;
Pickhardt, 2009]. It is important to involve children in the development of new products that
encourage and support healthy behaviors, as educating them about the topic can reduce the risk of
chronic diseases later in life, as they carry these habits into adulthood (Zhao & Grant 2011; Nicklas,
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1995]. To achieve this, product development should explore and respect children's preferences while
stimulating their curiosity about healthy eating.

Galler (2020) wrote an opinion paper about co-designing with children on healthy snacking, but the
actual exploitation of their approach is still to be expected. With Latcham (2017) where the focus did
not lie on healthy eating behaviours, the focus on design was more present but the process was very
long which can be burdensome. Thus, more work needs to be done to develop a co-design for children
and designers, which facilitates in this case but is not limited to designing for healthy dietary behaviors
in performing fruitful, engaging, and fun co-design sessions with children.

Co-design is a collaborative process in which end-users, actively participate in generating ideas and
creating designs (Muller & Kuhn, 1993). Co-design is also argued to be more than just collaboration,
but also a sort of collective reflection that is more than the generation and connection of knowledge
(Selloni, 2017). By involving children in the design process, the designers can not only align the design
with the concerns, values, and preferences of the children but also give them a voice and allow them
to expand their knowledge and skills to participate in society (Druin, 2002; Sanders & Stappers, 2008).
Normally children would participate in the design process as testers or informants. However, it makes
sense to expand their role to co-creators or co-designers. Co-designing with children can generate
unique ideas as children's brains differ from adults. In this paper, we will report the design of a toolkit
to use to co-design with and for children, so that their values and preferences are well included when
designing for healthy dietary behaviors. This toolkit is specifically focused on supporting the coideation
phase.

2 Design process

We combined the third-person and second-person perspectives in an iterative design process in this
design study. We started to create the initial concept based on a literature review and expert interview
on children's development and an additional literature review on co-design processes with children.
The second iteration started with an expert evaluation of the initial concept followed by an updated
concept. This updated concept was then evaluated with children in the last iteration. The evaluation
results led to the development of the final concept.

3 Firstiteration

The purpose of the first iteration was to define the design challenge more specifically and create the
first concept. The project scoping was performed at the inception of the study by consulting an expert
from Gemeentelijke of Gemeenschappelijke Gezondheidsdienst (GGD - Municipal or Community
Health Service) in Amsterdam. He emphasized the importance of clearly defining the problem and
considering various factors, such as age, gender, household, snack time, culture, and others. This
feedback was used to reframe the design challenge, to put the focus on healthy snacking behavior of
Dutch children in a Dutch after-school care setting since snacks are provided and consumed at
afterschool care facilities. Specifically, children between nine to twelve years old were the target
group. They use speech, language, and communication skills daily and these are the basis of
understanding, learning, and achievement in all kinds of subjects (Nippold, 2016).



Galler et al. (2020) proposed a co-design session with children following three steps: Show and Tell,
Reflect, and Create. This co-design approach was taken as the first information probe to consult a
designer from Muzus (Muzus, z.d.), a service design company specializing in co-design sessions. The
designer suggested the use of homework and visuals to prepare and motivate children for their
participation. Based on this insight, we adjusted the co-design approach by Galler et al. (2020) and
added Homework as the first step in the coCreate concept.

The homework consists of a snack diary during the week before the coCreate sessions. Photo and
photovoice methods are helpful for children and they are part of participatory action research that
enables children and youth to record and reflect on their realities (Byrnes, 2003; Findholt et al., 2011).
In Show and Tell, the children use their snack diaries as a reference to make a snack mood board, this
part of the session sets the mindset and gathers insight into the thoughts of the children.
Photoelicitation from Martin Romero and Francis (2020) enables children to reflect on what they see,
and pictures can help create new thoughts and inspiration as their brain is still based on sense
perception (Gaskins & Paradise, 2010). The grouping and placement of pictures on the mood board
can provide new insights into how children recall certain items (Furth & Milgram, 1973). In Reflect,
children use projective sorting or mapping, a sensory and consumer science method, to sort snacks
based on healthiness and preference (Ares & Varela, 2018). This helps them reflect on their choices
and gain insights into their knowledge of healthy eating behaviors and foods. The physical design of
the tiles engages more senses and makes the activity more game-like and engaging for children (Fadhli
et al., 2020; Gaskins & Paradise, 2010). In Create, knowledge from the earlier steps is used to design
for attracting children and promoting healthy eating. To encourage non-designers to share their ideas,
the newspaper article brainstorming technique described by Gray et al. (2010) is used. Each child has
the opportunity to present their design to the group, which boosts their pride and provides additional
insights to the designer.

4 Second iteration

In the second iteration, the coCreate concept was verified with Korein (Korein, z.d.), an after-school
care organization for primary school children. A meeting was held with the pedagogue of the facility
to gain a deeper understanding of the behaviors and preferences of the target age group. The meeting
results provided the contextual requirements for the coCreate tool to be applied. Design changes were
introduced to coCreate and they are explained in detail below.

According to the pedagogue of Korein, asking children from the age of 9 to 12 to do homework was a
hard task. From their experience, children often forget this and parents do not have the time or energy
to help with or stimulate doing this homework. It was advised to remove this part.

Show and Tell was adapted to act more as a warm-up for the coCreate session. While a snack mood
board is stimulating and insightful for children (Furth & Milgram, 1973), it can be time-consuming and
less structured. Therefore, we decided to create a snack blog based on photo-elicitation methods. The
blog will contain pictures of the snacks, along with a small description and title to increase readability
for the designer. To make the session more engaging the children will now be playing a guessing game
where each child has to describe one of their snacks without saying its name. This activity adds an
element of gamification, which is known to be effective in engaging children and enhancing their
learning experience (Fadhli et al., 2020).



To improve Reflect’s effectiveness the children discuss healthy snacking behaviors and the sorting
process after they finish sorting. This allows them to correct misunderstandings about healthy
snacking behaviors and ensures that all have access to the same information about healthy snacking.
The tiles had some issues, the square shape did not allow the tiles to connect which could cause
shifting. Additionally, writing on the tiles made them only usable once, and there was no space for
pictures. To address these issues, the team designed puzzle-shaped tiles with cork. The new shape
made the process more gamified, therefore more engaging for children see Figure 1 (Fadhli et al.,
2020).

We updated the process of Create to better facilitate design activities for children. The session now
begins with a design problem, followed by a group brainstorming session, and a storyline with a
persona is introduced via video. The persona and storyline help to guide the children's thinking and
create an understanding of what they need to do. This approach is particularly effective for 9 to
12year-olds due to their cognitive skills (Read, 2022; Byrnes, 2003; Gaskins & paradise, 2010).

To make the template more recognizable to children, the design of social media platforms was used
to inspire the Create template where they could invent a new design. The online post template
included a company name and logo, a text field to describe the product, an image field for a drawing
of the prototype, and two comment bubbles for feedback on what imaginary consumers would say
about the product. We used Van Berlo as the design company given it is the well-known design agency
in Eindhoven.

5 Final (third) iteration

The third and final iteration started with user evaluation with children. The purpose of the user
evaluation is to answer the questions that were framed in the introduction but with a special focus on
the 2 following sub-questions: is it fun for children and do the children enjoy the session? Do the
children learn new things during the session, and does it spark their curiosity and thinking?

For this user evaluation with children, volunteer sampling was used. Korein had informed both the
parents as well as the children themselves and asked if they would like to participate in the coCreate
session during the afternoon they were at Korein. The location of the user test was at Korein. Korein
is a Dutch daycare and after-school care organization with many locations around Eindhoven. This
specific location was chosen as it was the best option in terms of location preparation as the
interviewed pedagogue from Korein was nearby which was convenient in case help was needed. After
school, the children would gather at the Korein child square to take their break and take some snacks
if wanted.

5.1 Methodology

To test coCreate resulting from the second iteration, three evaluation sessions were performed with
groups of 4 to 6 children each time. The session was filmed to be later analyzed and observed see
Figure 1. At the end of the session, the children were asked to fill in a questionnaire to evaluate their
experience. From the questionnaire, two aspects were investigated: did the children like the coCreate
session, and did they learn some new things about either healthy eating or design. To evaluate the
user experience of the children interacting with the coCreate concept, we also asked the children to



fill in product reaction cards from Benedek and Miner (2002) in which they could choose the most

appropriate words to describe their experiences.

Figure 1. (A) coCreate setup at Korein (B) one child presenting her design in the Create stage.

5.2 Results

The results of the user evaluation of the coCreate session are based on two parts: the observation
from the session as well as the answers that were filled in by the children in an informal interview
setting. The template for Show and Tell was too small for children to write on. The explanation on top
of the template was also redundant since it wasn't read at all. However, the idea of a blog was easily
understood, and the children were able to start working immediately. For Reflect, the tile shape was
successful, and tags were easily grouped, but there was no clear starting point. The Create template
was understood, but the Van Berlo as the design company and its logo confused the children.

From the interview and answers that the children gave, we could see that all the questions were
answered very positively, this enthusiasm could also be seen during the observation. If we look at the
scale questions where the children had to indicate how much fun they thought it was on a scale from
very fun — neutral — not at all fun, all the children chose the scale from fun to very fun. Most of them
found the session very educational and expressed what they learned what design is and what healthy
eating behaviours are.

For example, the children mentioned that “Healthy snacking is also tasty so no candy anymore.”, “It
does not always need to be the same. It does not only have to be fruit or vegetables.”, “That some
things are healthier or unhealthier than | thought.”; they also mentioned that “That you do not have
to design things that already exist, because you can also just use your fantasy.” The following words
were chosen by the children with the number of times they were chosen when filling in the product
reaction cards from Benedek and Miner (2002): Useful (4), Effective (3), Creative (5), Fun (5),
Enthusiastic (6), Exciting (2), Stimulating (2) and Understandable (1). Based on the user evaluation, the
final concept was created. The parts that were changed based on the new insights from the user
evaluation are elaborated below.

From the results of the user evaluation, it was seen that the places where the children needed to fill
in were too small. The handwriting of the children was quite big and needed more space. Also, the
description at the top of the template was never read and thus unnecessary. We, therefore, adjusted
the space allocation for the children's written input and removed the message listed at the top of the
template see Figure 3.



One small change was made to Create due to the results of the user evaluation. At the top of the
template, the name and logo of the design company Van Berlo were written down. Van Berlo is one
of the largest and most successful design companies in Eindhoven where Korein and thus the children
are located. We assumed that the children would recognize it, feel proud and get confidence out of
the idea that they are designing for a big design company. It turned out that the children did not know
the company, which ended up creating a lot of confusion and arose a lot of questions that were not
beneficial to the process of Create. We decided just to remove the specific company name and logo
and just put down “design studio” as the name is self-explanatory and would not create confusion.
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Figure 2. Final design set (A) Show and Tell template (B) Reflect tiles (C) Create template.

6 Discussion

If we look back at the co-design examples that inspired this study, namely Galler et al. (2020) and
Latcham (2017) and the gap that was there in the literature, we can see that coCreate does try to fill
part of that gap. By providing a toolkit that has been developed from a designerly perspective and to
allow for a shorter co-creation session. Both of the mentioned papers have stressed the importance
of different aspects of co-creations, and both gave valuable insights into coCreate. There is still room
forimprovement by getting the designers more involved in validating the toolkit, improving the toolkit
itself, and testing the set more extensively.

6.1 Reflection on coCreate tools

Then for the designs, some features can be added to improve the overall toolkit. For the Reflect phase
of coCreate, a starting point needs to be created that indicates what needs to be done and where to
start. This will lead to a smoother session and a better understanding of the workshop.
Understandability was also chosen one time by the children when filling in the product reaction cards,
and this could raise concerns about the clarity of the whole session. From our observations, however,
this was not something that bothered the children. We would still recommend evaluating it further.
During the Reflect phase, the design researcher was very much acting as a sounding board to support
the children to reflect on the healthiness of the snacks. An extra card-based tool, for example, can be
created based on the wheel of 5 to support the children to reflect (Voedingscentrum, z.d.). This needs
further investigation but could elevate the quality of the toolkit and the results.



Galler et al. (2020) have proposed a direction to include children in the entire design process of
codesigning future snacks. As an action research tool and its application with children in the ideation
stage, coCreate clearly demonstrates the value of including children in the early stage of the co-design
process. coCreate could act as a supporting tool in their work to enhance the quality of the design and
design process in general, which could lead to more informative insights on co-design topics such as
into what snacks could be developed.

Based on interaction design with children principles, children interact with technology mostly
concerning two things: education and play (Markopoulos & Bekker, 2003). Scaife and Rogers (1999)
also discuss the design of technology for playful learning and describe five key elements: (1)
exploration through interaction; (2) engagement; (3) reflection; (4) imagination, creativity, and
thinking at different levels of abstraction and (5) collaboration. The coCreate tool in fact incorporated
these key elements in the different phases from Show and Tell, Reflect, to Create.

6.2 Limitations

We need to take into account that the tests were done with a relatively small sample and the sampling
was not optimal. To make sure that the results are more trustworthy the user test should be done on
a bigger scale. Also, the level of participation between all the participants was diverse, so for future
work, adaptive co-design methods can be used to make this method incorporate more diverse
attitudes toward participation (Kim et al., (2023). For the question of whether the children learned
new things, we should also be careful with interpreting the results. The evaluation of newly learned
things was done right after the session, but it is also helpful and more reliable if the new knowledge
is tested at a later point to see if it is memorized (Van Eynde & Spencer, 1988). This will create a better
understanding of what and if the children learn new things. coCreate is a toolkit to guide the co-
creation session with children in a collaborative and constructive way. This means that the target
group of designers is also very important as they are part of the co-creation. Further work is needed
to learn how designers would experience such a toolkit.
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