
 

 

Co-designing an experience with 3 and 
4 year-old children

 
 

Abstract 
The widespread of mobile devices that match young 
children’s motor skills has made computer technology 
more accessible to children under the age of five. 
Therefore, it is critical that children have access to apps 
that are likely to benefit their healthy development.  
In this context, we have been iteratively designing 
StoryCarnival, a web app created to support make-
believe play for three and four year-olds with the goal 
of improving self-regulation. In this extended abstract, 
we discuss our approach to co-design app-supported 
experiences with young children, and the beginnings of 
analysis of these sessions. 
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Motivation 
Mobile devices with touchscreens and touch-oriented 
graphical user interfaces lowered the barriers for 
children under the age of five to use technology and 
created a big market of commercial apps with varied 
quality targeted at preschoolers or even younger 
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children [6,7]. According to Hernandez (2014), 9 of the 
top 10 paid education apps are designed for young 
children, ages four and up [6]. There is also evidence 
that parents are providing mobile devices to their kids 
at even younger ages [7].  

The quality of commercial products available for young 
children varies and some use the concept of 
interactivity to claim they can accelerate learning and 
get children ready for school [8]. Interactivity can 
provide initial motivation for learning but it does not 
necessarily last and can have a negative effect if 
children do not understand what they need to do or 
lack the motor skills to achieve it [8].  

We should make sure young children have access to 
high quality technology designed for their needs, 
abilities, and preferences, and considering their social 
and physical environments. In this respect, a deep 
engagement with young children can provide a better 
understanding of all these aspects encompassing their 
development. However, there are few examples in the 
literature of co-design with children under the age of 
four [5,9]. Adapting design techniques used with older 
children may be challenging because younger children 
do not have the same ability to communicate, and may 
have difficulty understanding abstract concepts related 
to designing user interfaces [5]. In this context, we are 
co-designing StoryCarnival, a web app that supports 
make-believe play with a group of preschoolers.  

In the next section we will discuss our co-design 
experience followed by a description of the design 
activities we conducted. We will conclude discussing 
how we are coding our data to better understand the 
co-design activities that lead to design decisions.  

Co-designing with 3-4 year-old children 
The main goal of our project is to design an app to 
promote the development of self-regulation in young 
children. We were inspired by the make-believe play 
activities proposed in the evidence-based Tools of the 
Mind (ToM) school curriculum, which incorporated 
Vygotsky’s ideas in their educational practices [1,2]. 
Vygotsky noticed that during make-believe play 
children regulate their behavior in order to stay in 
character, acting beyond their age [2]. 

In order to co-design StoryCarnival we have been 
working with a group of three and four year-old 
children focusing most of our design sessions on the 
experience it supports. The challenge is that design 
methods using co-design techniques were primarily 
intended for older children [4, 5, 10].  

Guha et al. (2004) developed a technique for 
collaborating with younger ages (4-6 year-olds) called 
Mixing Ideas. This technique involves children drawing 
their ideas and working one-on-one with adults who 
annotate children’s comments. Later, the researchers 
combine individual ideas to generate a singular one [5]. 
While Mixing Ideas is a possibly relevant technique for 
our demographic, it takes time for young children to 
get confortable interacting one-on-one with 
researchers, even if they are in a familiar environment.  

Thus, we chose to initiate our collaboration with 
Technology Immersion Sessions [4]. We observed 
children interacting with high quality commercial apps 
using a variety of mobile devices. These initial co-
design experiences were conducted in the children’s 
school instead of using a lab because we intend for our 
technology to be used in preschool environments. 

 

Figure 1: Image of first prototype 
with interactive stories 

 

 

Figure 2: Image of another 
version of our storytelling app 
with the farm theme 

 

 

Figure 3: Latest version of the 
storytelling component of our 
app, introducing a character 

 



 

 

After five sessions, we started to conduct Experience 
Design Sessions. Inspired by the Ecological Inquiry idea 
that explores technologies in children’s environments 
and social practices [10], we focused our design 
sessions on the experience of make-believe play rather 
than the interface of the technology. While the focus 
was on the play, we iteratively designed distinct 
versions of our prototype and the activities surrounding 
it in order to improve the experience (see Fig. 1 to 3).  

Design Activities 
We have currently completed sixteen design sessions 
with five participants aged three to four from a local 
preschool (two girls, three boys). During our sessions, 
we collected data by observing and filming children’s 
experiences and interactions. Afterwards, we held 
meetings to annotate our observations as a group. 

Technology Immersion Sessions 
We assisted children’s interactions with age appropriate 
apps from sources with experience developing 
educational technology (e.g., PBSKids). These sessions 
were helpful to gain rapport with the children, and to 
better understand guidelines, challenges, and 
opportunities for app design. 

Experience Design Sessions 
A typical Experience Design Session starts with children 
planning the make-believe play under our guidance. 
The plan involves the choice of theme (e.g., 
supermarket), the use of generic props with symbolic 
meaning (see Figures 4 and 5), and the choice of roles 
each child will have in play. We initially guided the 
children by helping them choose between three themes 
illustrated on paper (see Figure 6). We also facilitated 
brainstorming sessions for ideas of what the props were 

going to represent in the play. In addition, we helped 
them choose and understand the different roles they 
could play in each theme. 

Children were active participants and they shaped the 
experience by choosing and giving ideas for themes, 
deciding what the props were going to represent, 
choosing their roles in the play, and also by telling us 
what worked and what needed to change. For instance, 
after some props broke one child explicitly told us to 
get new props with specific characteristics, which we 
eventually did (see Figure 9).  

The Experience Design Sessions helped us develop the 
current prototype of StoryCarnival, which has a 
storytelling (see Figures 3 and 8) and a play-planner 
component (see Figure 7). The storytelling component 
introduces stories to children so they have a common 
understanding of themes and characters. The play-
planner component helps children select and remember 
the roles they are going to enact in play.  

Analyzing children’s creative contribution 
We are currently interpreting part of the data produced 
in our design sessions. Our observations of children’s 
interactions in the Technology Immersion Sessions 
resulted in design decisions to improve the usability of 
our user interface (see Table 1). 

Observations Design Decisions 

Participants have 
difficulty scrolling 

Display all information 
on a single page 

Participants may not 
know what to click 

Highlight clickable 
options 

Table 1: Extract of data from Technology Immersion Sessions.  

 

Figure 4: Image of generic props 
used in Experience Design 
Sessions 

 

 

Figure 5: More props used in 
Experience Design Sessions 

 

 

Figure 6: Three choices of 
themes: supermarket, zoo and 
farm 

 



 

 

The qualitative data from our Experience Design 
Sessions is still under analysis. We are using Grounded 
Theory (GT) techniques to interpret and code the 
findings from video transcripts and annotated 
observations. We started to code using line-by-line 
categorization combined with memo writing, which we 
continue to do throughout the analysis [3]. The 
particular structure of these sessions  (e.g. choosing 
theme, brainstorming props, choosing roles and, acting 
out) will be examined by comparing the different 
events between sessions using the incident-by-incident 
technique proposed in GT [3].  

We expect to interpret and categorize the type of 
responses young children gave and the types of 
prompts we used. Then, we will map their responses to 
our prompts and examine which prompts were more 
successful. Finally, we will test successful prompts in 
future events of the sessions to iteratively improve our 
design of the play experience with the children. In that 
way, we can involve them in the analysis of the results 
to validate our design decisions. 

Furthermore, we anticipate that our analysis will 
produce further insights into the best practices for 
effectively conducting co-design sessions with three 
and four year-old children, generating 
recommendations for future practices. 
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Figure 7: Image of the play-
planner component 

 

 

Figure 8: Another image of the 
latest version of the storytelling 
component 

 

 

Figure 9: New props we acquired 
after children’s request 

 


