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Abstract

Creative ideation is integral to the design process; to be considered creative an idea must be
deemed both novel and appropriate. Design examples are often provided to inspire creativity
but may also constrain designers’ imaginations (design fixation), a phenomenon observed
during children’s ideation in participatory design (PD). This paper addresses a gap in the
literature by empirically investigating this phenomenon through an exploratory case study of
two game narrative design workshops involving 37 children. Children’s design ideas from
these workshops were systematically coded by two researchers following a deductive content
analysis approach and inter-rater reliability was established. Our findings show that utilising
design examples can ensure appropriateness (i.e. narrative relevance and coherence), and
albeit some design fixation more often facilitates the creative process by enabling existing
ideas to be recycled and combined with novel ideas. This research contributes potential

methodological adaptations to better foster children’s creativity during PD.

Keywords

Creative design; creativity; participatory design; children; games design; narrative

1 Introduction

Creativity has traditionally been considered an integral part of ideation during the design
process, regardless of the domain, with designers “required to be creative if they are to arrive
at new and useful solutions to the problems that they address” (Crilly and Cardoso, 2017). An

idea is considered creative if it is not only novel but also appropriate to the design problem



context (Warr and O'Neill, 2005). Within the domain of technology design new participatory
approaches to design have been developed in an effort to increase the appropriateness of the
resulting technology. Design approaches, such a participatory design (PD), involve the
participation of representatives of the target end user group (Bossen et al., 2012; Schuler and
Namioka, 1993). Within a PD team each member is viewed as an expert (with respect to their
individual background, perspective, knowledge) who is expected to collaboratively engage in
creative ideation and design decision-making (Sanoff, 2007); with the participant’s role
shifted from a recipient of the design output to an “engaged design decision-maker” (Luck,
2007). Sanders and Stappers (2008) highlight how this alters the designer’s role during this
process to that of facilitator, in order to lead, guide and provide “scaffolds as well as clean

slates to encourage people at all levels of creativity”.

In the late 1990s, researchers began to involve child participants in the design of technology
using adapted PD methods and techniques (Druin, 1999). Since then children have been
involved in the design of a wide range of different technologies spanning from storytelling
tools (Alborzi et al., 2000) and educational tutoring systems (Grawemeyer et al., 2012) to
augmented reality artefacts (Cassidy et al., 2015) and organic user interfaces (e.g. interfaces
that can take the form of clothing or wallpaper) (Read et al., 2013a). Reflecting on her
experiences with children acting as co-designers, Druin (1999) suggests that 7-10 year old
children are the most effective age group to work with. This is because of their more
developed verbal and reflective skills as well as understanding of more abstract ideas, but not
yet being “too heavily burdened with pre-conceived notions of the way things ‘are supposed
to be’” as older children can be. This is seen as a valuable asset to the design process, with
children often being involved for their potential to generate original and innovative design
ideas that adults would not be able to conceive. Albeit this recognition of children’s
creativity, Kuure et al. (2010) point out that during PD children frequently reuse or ‘recycle’

ideas taken from their existing knowledge or previous experiences.

Early in the PD process it is common for adults to share with children some background
information about the problem space in which the technology they are designing sits; this may
include prompts such as design examples. These examples are often used to help make a
complex concept more understandable and concrete, to provide initial inspiration or an
opportunity for reinterpretation on which the children can build their own ideas, or to guide
the direction of the idea generation, for example by providing a visual framework (Benton
and Johnson, 2014; Herring et al., 2009; Read et al., 2013a). However, as Read et al. (2013a)
observe, children are quick to adopt these given design examples and can subsequently find it
difficult to engage in divergent thinking, i.e. to go beyond these examples. This results in the

same or similar designer-led ideas repeatedly occurring throughout the design process,



undermining one of the aspired outcomes of PD — to empower the users and also to facilitate

collective creativity amongst the participants.

While the use of concrete design examples is seen as an important and facilitative part of the
PD process (Alborzi et al., 2000; Benton and Johnson, 2014; Read et al., 2013a), little
attention has been given to the exact form and impact of these design examples within the
child PD literature. Drawing attention to this gap, Kuure et al. (2010) propose that designers
should be more conscious about this challenging aspect of the design process, engaging in
methodological development that considers how these examples can be best used to support

children’s creativity in relation to the design at hand.

Acknowledging this challenge, this paper presents an exploratory case study that examines
the influence of design examples on children’s ideation during the design of a game narrative.
Child PD researchers have begun to acknowledge the potential (both positive and negative)
impact that design examples may have on children’s creativity and resulting outcomes of the
PD process, but the extent to which these examples permeate children’s ideation process has
not yet been explored in any systematic way. This is an important focus of research because it
evolves our understanding of the relationship between design examples and children’s
creativity, indicating potential opportunities for how we can more effectively utilise these
examples to facilitate children’s creative ideation process during PD. We present these
opportunities as a set of methodological recommendation for child-computer interaction

(CCI) researchers and designers as the primary contribution of this paper.

In the following section, we review how participant creativity has been theorised in previous
work, and identify the challenges involved in fostering it, to motivate the case for the
empirical examination of children’s ideation during the PD process. We go on to
contextualise the main characteristics of creativity in game narrative construction, which is

the focus of our case study.

2 Related Literature

2.1 PD, Creativity and Design Examples

It has been previously argued that creativity during the design process can increase the
probability of the design outcome being both useful and usable (Warr and O'Neill, 2005).
Design researchers have defined creative ideas along several dimensions. Warr and O’Neill
(2005) consider a design idea to be creative “if it is new or unusual to the mind in which it
arose (novelty) and conforms to the requirements of the design problem (appropriateness)”.

Similarly, other researchers have highlighted the importance of novelty as well as desired



utility, appropriateness or value to the field within which it is applied to (Beghetto, 2005;
Runco and Jaeger, 2012; Shah et al., 2003; Sternberg and Lubart, 1999; Wyse and Ferrari,
2015). Some definitions additionally include that the idea should be non-obvious or surprising
in some way (Crilly and Cardoso, 2017; Howard et al., 2008). Furthermore Vernon (1989)
extends this definition to incorporate the judgment of experts i.e. to be recognised as creative

by the field (Wyse and Ferrari, 2015).

Idea novelty and appropriateness are outcomes of both divergent and convergent thinking
(Farooq et al., 2005), where individuals initially generate a set of novel design ideas
(divergent thinking) and then narrow these ideas down to one that is appropriate to the design
constraints (convergent thinking). Design examples have been argued to serve “a large and
critical role” in fostering this process of creative thinking (Herring et al., 2009). For example,
the use of design examples during the design process is intended to “enhance the flow of
useful ideas” (Smith et al., 1993). Design examples can include demonstrating or showing
similar existing design artefacts e.g. a computer game or web page, or could be embedded
within a fictional scenario which introduces the use of an imagined app or interface (Benton

and Johnson, 2014; Herring et al., 2009; Hiniker et al., 2017; Read et al., 2013a).

More experienced designers typically draw on their prior experience which can help guide
them in exploring and developing ideas into creative products (Smith et al., 1993). However,
this is often not possible for novice designers, such as children. For instance, in designing a
conflict resolution game with children Khaled and Vasalou (2014) report that when the
designers did not include design examples children relied on their previous experiences of
games and introduced familiar conflict actions that were either not novel or not appropriate to
the design task. In a later workshop which did include design examples, the examples acted as
scaffolds for more novel ideas that were also relevant to the educational objectives of the
game. Furthermore the inclusion of design examples can be imperative for children who
would otherwise be unable or face severe challenges to be able to participate within the
design process (Benton et al., 2011; Hornof, 2009), for instance by providing scaffolding for
children with autism who may struggle with the more abstract aspects of the creative process

(Low et al., 2009).

2.2 Inspiration, Fixation and Recycling of Ideas

Although design examples can provide valuable sources of inspiration or information about
the design problem during the ideation process concerns have also been raised about the
potential constraints on creativity that the use of these examples may place. This phenomenon
is commonly referred to as design fixation (Crilly and Cardoso, 2017). Crilly and Cardoso

(2017) define design fixation as “a state in which someone engaged in a design task



undertakes a restricted exploration of the design space due to an unconscious bias resulting
from prior experiences, knowledge or assumptions”. Fixation is often (but not always) seen as
a negative phenomenon related to a form of idea repetition, bias or oversight, the reduction of
which unlocks creative potential (Crilly and Cardoso, 2017; Vasconcelos and Crilly, 2016).
Design fixation also appears to be at odds with the definition of creativity in terms of the
requirement for a creative idea to be novel and extend beyond the obvious or norm within the

domain.

Typically the PD literature highlights the importance of children being able to contribute
novel design ideas (Kelly et al., 2006; Mazzone et al., 2007; Sluis-Thiescheffer et al., 2007).
Read et al. (2010) also acknowledge the importance of design examples in enabling children,
particularly younger children, to understand more complex abstract design scenarios.
However, in later work Read et al. (2013a) highlight the problem of ‘bias’ (i.e. design
fixation) from the use of such design examples, preventing children from thinking divergently
later in the design process. Furthermore Hiniker et al. (2017) found that the children they
worked with “incorporated literal details from the materials we used and from facilitators’
comments, regardless of their relevance”, framing the influence of these example ideas as a
‘limitation’. Potential solutions have been proposed to overcome this issue, either by adapting
the design method to introduce the design task in a more ambiguous way which conveys
salient design features but leaves the design space more open (Read et al., 2013a) or taking
into account the possible influence of the design examples when interpreting the resulting

design solutions (Hiniker et al., 2017).

However, as Sio et al. (2015) argue, the copying of existing ideas can demonstrate a
narrower, but deeper exploration of the design space, with this deep exploration potentially
leading to the generation of high novelty and quality ideas. In the context of child PD, Kuure
et al. (2010) refer to this phenomenon as ‘recycling’ which they define as the reuse of
another’s work in “exact or processed form” and highlight that researchers should not solely
consider the recycling of others’ ideas as a negative outcome. Creativity may be viewed in the
context of both what the individual participant brings and social learning (Pentland, 2014),
i.e. it is important to build on what others have done but to avoid group think by falling into
one prevailing pattern. Therefore, it is necessary to explore how and where children’s ideation
is influenced, as well as how the form and process of introducing design examples could be

evolved to inspire and guide without constraining creativity.

Purcell and Gero (1992) suggest that the extent of influence can vary in part on the familiarity
of the participant with the design task and their level of design expertise, which in the case of
children would be typically be very limited. Furthermore it is possible the cognitive effort of



the design task may make it challenging for participants to think divergently (Crilly and
Cardoso, 2017) which would increase the likelihood of reliance on the design examples.
Design fixation has been most extensively investigated under experimental conditions within
the field of engineering design (Crilly and Cardoso, 2017) and although it has been
acknowledged as an issue within interaction design (Hassard et al., 2009) there was been

limited work exploring the impact of design fixation within PD involving children.

2.3 Motivation and Research Questions

Creativity is imperative to ensuring the resulting output of the design process is fit for
purpose, with creative ideas defined along the dimensions of appropriateness and novelty,
which may be judged by experts within the domain. An idea can be appropriate but not novel
and vice versa — a creative idea fulfils both criteria. Design examples can act as a facilitative
mechanism to creative ideation, particularly in structuring the appropriateness aspect of
creativity and guiding convergent thinking, but can also restrict the design space constraining
novelty and divergent thinking. As our review of the literature highlights the design
community has been divided on whether the reuse of design examples is favourable.
Participants could become fixated on the design examples in a such a way that the resulting
design outcome repeats the same underlying idea with only surface changes, or participants
could recycle elements from these examples and subsequently combine these with their own
novel ideas. The goal of this research is to investigate children’s creative ideation within the
context of PD — looking at how design examples can influence both the appropriateness and

novelty of their ideas. The specific research questions that guide our work are:

RQI: To what extent do children generate appropriate design ideas and what are the

barriers to facilitating appropriateness within PD?

RQ2: What is the form and prevalence of design example reuse during the PD

process and what is its impact on creative ideation?

Within this paper we investigate these research questions through a case study focused on the

ideation process of designed game narratives by children, introduced next.

3 Case Study

3.1 Creative ideation for game narratives
One of the defining features of games is their narrative (Winn, 2008) and incorporating
storylines into games is a common technique for promoting engagement within learning

games, providing a scaffold for children’s meaning-making (Tan et al., 2011). Game scholars



recognize that game narratives are both designed and constructed through play (Calleja,
2013). Focusing on designed narrative that is often the focus of PD, the basis of narrative is
formed through an intricate connection of different narrative or story elements, i.e. characters
and their actions based on their motivations and dramatic needs, the events caused as a result
of such actions, the actions instigated from other characters in reciprocation, temporal and
spatial dimensions of the story, and the causality stemming from these interactions etc.
(Branigan, 2013). As part of this the who (fictional characters), what (the dramatic goal — i.e.
what the story is about), why (causal and motivation justification of actions) and how
(dialogue and action) are cornerstone assumptions that have to be justified so that a coherence
exists within the narrative (Varotsis, 2015), without evident gaps (plot holes) appearing in the

narrative logic.

Mental representations and referential systems are paramount to the creation of stories,
providing a structure for the narrative elements discussed above. These are acquired by
professional authors through researching the topic under question. This can be partly
mitigated by the provision of narrative examples providing a referential system which
demonstrates an appropriate narrative structure (of how to ensure a story is (i) relevant in
terms of the requirements of the design problem and (ii) communicated in a coherent way to
the audience) as well as providing a basis for inspiring novel ideas in line with the creative
focus of PD (by encouraging children to draw on their imagination). In previous research
which has specifically focused on the use of PD for game design with children these
referential systems have been provided through the specific choice of environment in which
the design session is undertaken e.g. conducting sessions in children’s homes for designing a
game about avoiding domestic accidents (Giaccardi et al., 2012) or being provided with a
series of images related to the game theme, and then noting down related “thoughts,

associations and feelings” (Duh et al., 2010).

Our review of the literature therefore suggests that within the specific context of narrative
generation in order for a design idea to be considered creative, in addition to the novelty of the
idea, its appropriateness to the design space includes not only relevance to the genre of the

game but also its coherence.

3.2 Day of the Dead narrative

The case study research formed part of a research project aiming to develop a learning game
to support the progression of reading of 9-11 year old struggling readers. A participatory
approach was taken throughout the project involving teachers and parents as well as children

in the design process by employing PD methods and techniques.



In terms of its design, the learning game was envisioned to present a series of interactive
mini-games on literacy, linked together through a common narrative. The topic of this
narrative focused around the Mexican festival Dia de Muertos, also known as the ‘Day of the
Dead’ (DotD), and was initially proposed by the game designer of the project. The DotD is an
annual event that takes place across Mexico during which people celebrate the lives of friends
and family who have died. The core message of DotD is of remembrance and acceptance of
death, with death being viewed as a continuation of life. The designers initially became
interested in DotD because of its aesthetics. On further exploration of what the festival
signified, particularly, reflecting on the central role of communication in DotD, they decided
to draw on it to enhance struggling readers’ self-esteem by placing them in a heroic role

within the world.

The main game narrative would begin with the player discovering that the world of the dead
needs the help of the living in order for their world to continue existing (the why). As children
progressed within the game, they would discover new stories about the relationship between
living and dead characters (i.e. the who). Additionally, the player finds herself gifted with the
extraordinary skill of being able to see, hear, and talk to the dead (the how). It is therefore up
to the player to help save the world of the dead (the what).

In advancing our design work on game narrative, we recognised the potentially challenging
and sensitive nature of this design concept for our target age group, which could prompt some
children to reflect on their own attitudes towards mortality and ideas about life after death.
Additionally, in considering the design of game narratives more broadly, children and adults
may understand these narratives differently due to their previously acquired schemata (Duh et
al., 2010). Even very young children are able to comprehend narrative structures, and
involving the children in the narrative design could ensure the resulting game is
“contextually, temporally and culturally relevant to their life experiences” (Duh et al., 2010).
Therefore in light of our participatory approach and our desire to design something
appropriate and appealing to our target user group we decided to involve the children

themselves within the game narrative design.
3.3 Description of Design Workshops

3.3.1 Participants

We undertook two design workshops with two classes (year five and six) at a mainstream
primary school in London, England. The school was located in a socially and ethnically
diverse area with a higher than average proportion of students whose first language was not

English. The children were all within the target age group (ages 9-11) for the learning game.



A total of 37 children participated (20 boys and 17 girls), with 22 children within the year five
class (aged 9-10) and 15 children within the year six class (aged 10-11). The children were
divided into teams of four or five by their teacher, with a total of five teams in the year five

class and four teams in the year six class.

3.3.2 Workshop Structure

Each design workshop lasted approximately an hour and was led by three to four researchers.
The researchers acted as ‘facilitators’ (in line with that proposed by (Vaajakallio et al., 2009))
and worked in a more child-centred way moving between teams during the workshops rather
than working directly with the children as equal design partners on a single design team (as in
(Druin, 2002)). The facilitator role involved presenting the design task to the whole class and
explaining the children’s design role, i.e. to propose ideas for game characters and narrative.
The researchers also ensured the children understood and stayed on task, managed inter-
personal difficulties as well as prompted the children with questions about their ideas to help

them in expanding and presenting back their narratives, but did not contribute their own ideas.

The workshop involved a series of four activities that guided children to express, develop and
document stories for the DotD game narrative. These activities were inspired by several
existing storytelling-based PD techniques, which included presenting the design context
through a story (Dindler and Iversen, 2007), the use of art-based materials to aid initial story
character generation (Alborzi et al., 2000), documenting initial story ideas through
storyboards (Moraveji et al., 2007) and performing final stories using video cameras

(Giaccardi et al., 2012).

3.3.3 Design Examples
The researchers presented the design context of the DotD festival through two separate design

examples at the start of the workshop:

e Design Example 1 — the first example was presented through the medium of
animated film. The story was depicted solely through moving image and music, there
was no verbal narrative or speech. The story was centred around the experience of a
young girl who had lost her mother. The girl visited her mother’s grave on the day of
the festival and was feeling sad. She was then pulled down into the world of the dead
and led around different DotD celebrations by a ‘calacas’ (skeleton wearing human
clothes) who was later revealed to be her mother. She returned to the world of the
living with a marigold flower her mother gave her, which helps her overcome her

sadness.



Design Example 2 — the second example was presented through the medium of
speech, images and text. The story was verbally narrated by a researcher and
illustrated using a series of photos and images of the festival. The story centred
around a young girl whose pet dog had recently died. The girl was feeling regretful
that she had not been able to express her love for her dog and so was told about the
customs and traditions of the DotD by a friend as a way to contact him. She was then
able to try out some of these herself to communicate her feelings to the world of the
dead. Further details were also provided about each of the two characters within the
design example including their hobbies/interests, favourite quotes and job (see Figure

1), which also served to introduce the children to their narrative design task.

CREATE YOUR CHARACTERS

Favourite Quote Favourite Quote

“Who'e up for an adventure?” “Woof”

Job Picture of where | live (world of the living) Job Picture of where | live {world of the dead)

L
Boes to echool \ =1 Undercover
detective
() il lﬁjfﬂi
Relationship to dead Contact Information Hobbies and Interests Relationship to living Contact Information Hobbies and Interests
character character
Going to the park Chaging cate
Ouwner Can hear her Rl Can ba contacied "
e harki Jan be contacte
dog’s barking Drawing Pet via poerm Eating dog
i bigeuite
Cooking with her
mum Sunbathing

Figure 1 - Further information provided about story characters in Design Example 2 also used in children’s

narrative game design task

3.3.4 Design Task

After the design examples had been provided the children were given blank versions of the

character paper templates (from Figure 1) to help them generate ideas for their own

characters. They were also given modelling clay as well as a selection of other art materials

and asked to build or draw each of their characters (the who). Next the children were asked to

create a story about their characters. In supporting them to develop stories that described

10



relationships between characters over time, they were asked questions which were intended to

encourage them to consider the following:

o The nature of the relationships between the living and the dead (the whar)
e The motivation for the living and the dead to communicate (the why)

e The means of communication (the sow)

Each team was provided with a blank paper storyboard on which they could document their
ideas for their story. Lastly each team was given a Flip video camera and asked to capture
their story on it to enable the researchers to share the children’s story ideas with the game

development team.

3.4 Data Collection and Narrative Analysis

To capture the children’s narrative construction, during the workshop researchers took written
field notes at a team-level and compiled these notes into full written accounts of what
happened within each team after the workshop had ended. The intention of the researchers
was to capture each team’s unfolding narrative as well as include finer details, e.g. character
backstories, that would help support the interpretation of the narrative performances within
the videos. Photographs of the design artifacts children produced to support the
communication of their narrative were also taken during the workshop (e.g. see Figure 2) and
the videos recorded by the children which shared the final account of their narrative were
transcribed. Triangulation between the field notes, design artifacts and videos enabled us to

build a more detailed and complete picture of each team’s narrative.

11
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Figure 2 — Examples of the design artifacts that the children produced during the workshop

Given the complexity of children’s game narrative ideas, and the multiplicity of possible
interpretations, we created a systematic and rigorous approach to understand novelty and
appropriateness (relevance and coherence). To achieve this we analysed each idea’s
representation of the four narrative dimensions (who, what, why and how) following a
deductive content analysis approach (Hsieh and Shannon, 2005) based on the narrative theory
presented in section 4.1 (Varotsis, 2015). Our priori coding framework based around the

cornerstone assumptions of narrative logic included the following four dimensions:

e Who — the living and dead characters included in the narratives

o What — the goal of the living character, e.g. to communicate with the dead character

e Why — the reason that the living character wants to communicate with the dead character
o How —the dialogue and action that occurs as the characters seek to achieve their

communication goal

The use of content analysis enabled us to quantify patterns within the narratives as well as
describe these patterns in a qualitative manner (Vaismoradi et al., 2013). We firstly
systematically coded the two design examples used at the start of the workshop (see Section
3.3.3) to characterise the specific example ideas for each of the four dimensions. Next, each
of the game narratives generated by the groups within the two workshops were translated into
this framework (for an excerpt of the outcome of this process see Table 1) and two
researchers (one researcher who had been involved in running the workshops and an

independent researcher who had expertise in narrative theory) coded children’s ideas

12



separately. One of the teams (of four children) had been unable to come to a consensus about
their final story, which led to the participants in this team generating their own individual
narratives. Since our data collection and subsequent analysis was performed on a team-level,
the data for this team was excluded from the analysis resulting in the analysis of a total of

eight team game narratives.

The two coders firstly analysed each narrative dimension in terms of its relevance to the
original design task. An idea was coded as relevant if the narrative dimension met one of the

following criteria:

e one living and one dead character (Who)

e one character was trying to communicate with the other (What)

e areason was provided for this communication (Why)

e any related dialogue and action was undertaken to motivate or achieve this

communication (How)

The coherence of the team’s ideas was considered at a narrative-level and the overall
narrative was coded as coherent if it incorporated at least one idea that fulfilled each of the

above dimensions (who, what, why, how) forming the cornerstones of narrative logic.

Lastly the coders considered the novelty of the ideas for each dimension by comparing each
of the team’s ideas to the ideas within the two design example narratives. As previously
posited, a creative idea is one that fulfils both appropriateness (in this context both relevant
and coherent) and novelty. Thus, if a game narrative had been previously considered not to
fulfil appropriateness, the coders did not assess its novelty. Based on our earlier review of the
design ideation literature (see Section 2.2) we coded children’s ideas using three

characterisations of idea generation:

e Fixate — a direct copy of an example idea or with only minor adjustments e.g. the
dead character being a dog (as in Design Example 2) with a different name

e Recycle —reuse of elements of an example idea combined with some novel elements
e.g. the living character tries to make contact with the dead character by leaving a
marigold trail (from Design Example 2) around a mirror

e Novel — an idea not found in either of the example narratives e.g. the dead character

communicates with the living character using a medal

To establish inter-rater reliability we used Cohen’s Kappa (Stemler, 2001). After an initial
pass this was calculated to bek=0.36 (from 121 individual codes) which suggests fair

agreement between the two coders. As this initial agreement was only moderate, the coders

13



subsequently discussed their coding strategy in order to identify differences in the

interpretation and application of the coding framework. These included:

e Coding errors

e A discrepancy between the understanding of the relevance code. Specifically, one
coder judging an idea to be relevant in relation to the particular contexts of the design
examples instead of the broader context of the high-level design task (i.e. any
relationship, motivation and means of communication between any living and dead
character)

e Overlooking certain parts of the narrative (one coder was less familiar with the stories
having not participated in the workshops)

e Not considering narrative elements as novel, e.g. sub-plots

After further clarifying the coding framework, both coders independently re-coded the data
taking into account the above issues and the inter-rater reliability was re-calculated for this
second pass as k=0.76 which is good agreement. The remaining code discrepancies were
discussed between the coders, who then came to an agreement on the final coding. Table 1
provides an example excerpt from this coding process. This example showed high relevance
to the design task, as children contextualized all four narrative dimensions to this. The
inclusion of all four dimensions also established high coherence. However, three of the four

narrative dimensions used ideas from Design Example 2 suggesting overall low novelty.

14



Narrative Relevant to Fixate/

Idea
Dimension design task | Recycle/Novel
Who Girl and her dog Yes Fixate
What To get peace of mind that her Yes Recycle
dog is happy
Why Because she is sad about him Yes Recycle

passing away

How The girl cries over her dog’s Yes Fixate
grave
She sprinkles marigold flowers Yes Fixate

on the grave and a flower pulls
her down into the world of the

dead

Table 1 - Excerpt from the coding framework (showing a subset of ideas from one team)

4 Results

RQ1: To what extent do children generate appropriate (i.e. both relevant and coherent)

design ideas and what are the barriers to facilitating appropriateness within PD?

A descriptive analysis of the relevance dimension for children’s game narrative ideas appears
in Table 2 featuring the number of relevant ideas out of the total number of ideas generated
by children per dimension. For example, 0/1 indicates that a team generated one irrelevant
idea, 0/0 indicates a missing idea, and 3/9 indicates that only 3 were relevant. As is evident in
Table 2, whereas teams were able to generate a maximum of one final idea for the Who, What
and Why dimensions, the How dimension generated more divergent thinking and thus
multiple ideas were proposed. Narrative coherence was established when all four dimensions

of a narrative were expressed through at least one idea (relevant or irrelevant) per dimension.

Our findings show that four design teams (Team 1, Team 2, Team 4 and Team 6) out of the
eight fully met the criterion of idea relevance for all the narrative dimensions. These teams
generated ideas that were aligned to the original design task across the four narrative
dimensions and also produced coherent stories that included relevant ideas for each of the
narrative dimensions. However, as our later analysis on novelty in Tables 3 and 4 will show,

two of these teams (Team 2 and Team 4) directly copied more of their ideas from the
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examples given by the design researchers than the remaining teams. Thus, the reuse of

original example ideas could explain the high incidence of narrative relevance.

No. of Relevant Ideas / Total No. of Ideas
Team

Who What Why How

1 1/1 11 1/1 3/9
2 1/1 1/1 1/1 10/10

3 1/1 0/0 0/0 3/7

4 1/1 1/1 1/1 9/9

5 1/1 0/1 0/1 2/7

6 1/1 1/1 1/1 6/6

7 1/1 0/0 0/0 1/5

8 1/1 1/1 0/0 5/8
All teams 8/8 5/8 4/8 39/61

Table 2 — Results for relevance of each generated idea for the four narrative dimensions — note that it was
only possible to generate multiple final ideas for the ‘How’ dimension. The grey rows indicate the teams
whose narrative lacked coherence as a result of missing narrative dimensions.

The remaining four design teams (Team 3, Team 5, Team 7 and Team 8) deviated
substantially from the original design brief. Team 5’s game narrative was coherent, but while
they first adapted the characters from Design Example 2 children directed the what away
from character engagement to revenge. Adding graphic details about the character’s death,
this substantial focus on violence rendered their game narrative’s relevance to the original
design scope weak (this mirrors findings from other PD studies involving children e.g. (Tan et
al., 2011)). The relevance of game narratives for the other three teams predominantly suffered
from a lack of coherence. Both game narratives were missing a dramatic goal and motivation.
As a consequence, their character dialogue and action had a lack of direction without any
storyline guidance. This gap may have then made it more challenging for the children to stay
on task. Indeed, our observations of children within Team 7 showed a shift in focus on
building out their individual characters over incorporating them into a wider narrative. In
further examining the weak cohesion in these game narratives, Table 2 clearly shows that
many of the teams struggled the most with generating the motivation why for the narrative,
with three teams missing this dimension from their story. Goal-oriented motivation is of
fundamental importance in narrative as it adds forward momentum and direction to the
progression of a story. Real-life individuals strive for the satisfaction of psychological and
intellectual needs. It is this interaction that creates societal clashes, which stem from the
inclination of humans to seek intentions behind every action (Bordwell, 2008). Thus, the

actions of fictional characters must have a causal and motivational justification in order to
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acquire a meaningful capacity rather than appearing as random. However, our findings could
be interpreted to suggest that the definition and incorporation of this motivation may be a

complex task for children.

RQ2: What is the form and prevalence of design example reuse during the PD process

and what is the impact on creative ideation?

Descriptive analysis reported in Table 3 and 4 shows that four of the teams (Team 1, Team 2,
Team 4 and Team 6) developed more comprehensive narratives (i.e. had relevant ideas for
each dimension that were subsequently assessed for novelty). Of these teams the majority of
children’s game narrative ideas for the who, what and why dimensions were recycled from the

example ideas given by the design researchers.

Upon examination of the novelty patterns across the four dimensions, our findings show that
all of the teams recycled the example ideas for the who dimension with the exception of Team
2 who directly copied the examples engaging in design fixation. Design Example 1 had
included a family relationship whereas Design Example 2 included a friendship between a
child and pet. Mirroring these kinds of close relationships, the teams all either included
characters that had different family relationships or forms of friendships. Since close
relationships encompass the most important and common forms of relationship from

children’s lives it is unsurprising that these would be expressed within their narratives.

Examining the idea novelty patterns across dimensions, we observe that Team 2
predominantly replicated Design Example 2. This team designed the same game narrative
characters, presented a recycled game narrative goal (to feel reassured that the girl’s dog is
happy rather than to saying goodbye as in Design Example 2), and posed a similar motivation
to the one of the original characters. Additionally, ideas from Design Example 1 were
included such as being pulled into the underworld by a flower and celebrating at the end of
the festival. Although this suggests a design fixation previously deemed as problematic
(Hiniker et al., 2017; Read et al., 2013a), by contrast the remaining three teams (Team 1,
Team 4 and Team 6) who fully developed their game narratives engaged in idea recycling
that mixed novel ideas with those embedded in the two examples. For instance, Team 4’s
game narrative was an adaptation of Design Example 1, presenting a similar motivation of
sadness and grief about the death of the other character. It included direct copies of ideas
related to the underworld (e.g. being pulled into the world by a flower and being surrounded
by skeletons), but with a novel dramatic goal to bring the other character back to the world of
the living. Furthermore, it introduced several novel elements such as the Ghostbook (a social
media platform) for communication between the living and the dead, and a song that is sung

to welcome new arrivals in the underworld. Thus, this idea adaptation ensured higher
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relevance to the initial brief without compromising the emergence of novel ideas mixed with

recycled ideas.

Team Who What Why
1 Recycle Novel Novel
2 Fixate Recycle Recycle
3 Recycle * *
4 Recycle Novel Recycle
5 Recycle * *
6 Recycle Novel Recycle
7 Recycle * *
8 Recycle Recycle *

Table 3 - Novelty of ideas generated for the Who, What and Why constructs. * indicates ideas that were not
relevant or missing, and thus were not assessed for novelty.

The recycling of example ideas with novel ideas was particularly evident in the how category
which elicited a richer number of ideas allowing us to better understand children’s creative
ideation process. In developing the dialogue and action of their characters, on average, 38%
of the children’s ideas were not relevant to the design brief, followed by 28% of ideas
recycled from the examples, 21% novel ideas and 13% copied ideas. Within the context of
creativity the generation of irrelevant ideas is part of the divergent thinking process, but these
should be filtered out during the convergence of the final narrative, which formed the focus of
our analysis — however, it appeared for over a third of these ideas convergence did not
happen. Table 4 also highlights that the novelty of the ow ideas had a similar pattern to the
other dimensions (who, what and why) with a mix of novel and recycled ideas (that contain

novel elements), with design fixation occurring only in a minority of cases.

18



Team (No. of ideas) Fixate Recycle Novel Not relevant
1 (9 ideas) 0% 33% 11% 56%

2 (10 ideas) 57% 43% 0% 0%

3 (7 ideas) 14% 0% 29% 57%

4 (9 ideas) 22% 45% 33% 0%

5 (7 ideas) 0% 29% 0% 71%

6 (6 ideas) 0% 50% 50% 0%

7 (5 ideas) 0% 0% 20% 80%

8 (8 ideas) 12% 25% 25% 38%
Average 13% 28% 21% 38%

Table 4 - Number of generated ideas that were copied (fixate), recycled or novel for the How construct

Upon closer examination, the most common types of ideas that were recycled were related to
the emotions experienced by the living character in relation to the death and remembrance of
the dead character as well as particular customs and traditions from the DotD festival.
Children of this age may not have had direct experience with death and therefore they may
have used the design examples to imagine how the character could be feeling. Furthermore,
the majority of the children had not come across the DotD before and were reliant on drawing
on the design examples to help them situate their narrative within this context and employ
cultural knowledge. The most common idea that was fixated upon by the children was from
Design Example 1 when the girl is pulled down into the world of the dead by a flower whilst
at her mother’s graveside — some teams included this exactly into their narrative whilst other
teams used the idea of ‘falling’, ‘being dragged’ or entering the world of the dead via a grave.
This is a surprising and significant moment in the Design Example 1 narrative that may have
remained in the children’s memories for longer than other parts of the story and therefore

influenced their own ideation process.

5 Discussion

Although it is widely acknowledged that the use of design examples during creative ideation
can impact both the appropriateness and novelty of the resulting ideas, opinions are mixed on
the extent to which the reuse of these design examples is favourable (Hiniker et al., 2017;
Kuure et al., 2010; Read et al., 2013a). Our results help to shed light on how this phenomenon
occurs during children’s ideation. Below we consider the potential methodological

implications these findings have for the use of design examples during PD with children.
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5.1 Appropriateness (relevance and coherence)

Our results have shown that the relevance of children’s ideas across the narrative dimensions
was generally quite high. We have seen that one of the most challenging narrative dimensions
is the why (narrative motivation). In this respect, the design examples did help inspire the
children, which we can observe through the frequent recycling, as well as fixation, of ideas
from these examples (discussed in more detail below). Design examples serve not just as
inspiration but also can help to scaffold children’s understanding (Benton and Johnson, 2014;
Khaled and Vasalou, 2014). Within the context of narrative ideation our findings suggest a
need for additional facilitation to enable children to use the design examples to appropriately
scaffold their ideation for each narrative dimension. To fulfil this need part of the initial stage
of the workshop could be dedicated to highlight how these dimensions are identified within
the narrative as well as the techniques that are used to communicate them to an audience,
promoting the generation of more coherent narratives. Furthermore, the importance and
function of these dimensions could be explained to the children through the use of these
examples. A question for future research is whether this approach would enable children to
move beyond fixation upon exact concrete details of examples to using them as creative
inspiration at a more abstract level going beyond previous proposed solutions such simply

defining the design task in an ambiguous way (Read et al., 2013a).

We have seen that irrelevant ideas were included in the final narratives calling us to consider
how we can structure the design process to remove these before they make it to the final
outcome. Tying this back to creativity, having irrelevant ideas is part of the divergent thinking
process, and therefore idea irrelevance is not negative. However, these should be filtered out
when these ideas are converged to the final narrative, which did not always happen in our
case study. Therefore this requires the explicit facilitation of the children’s convergent
thinking, which in previous work has often been done outside of the design sessions by the
adult facilitators (Hiniker et al., 2017; Kelly et al., 2006). Although there has been previous
work that provides practical approaches to convergent thinking for children (e.g. the Mixing
Ideas technique by (Guha et al., 2004)) there are limited guidelines around how children
themselves could decide on the relevant ideas to take forward. Children need to understand
why certain ideas might not be relevant, which could be achieved through the use of the
design examples alongside convergence criteria based on these examples against which
children could evaluate their ideas. In our context in addition to pulling out the necessary
narrative dimensions, facilitators could provide justifications for how these example
dimensions are relevant to the design task, contrasting the difference between multiple
examples to demonstrate different ways an idea could be considered relevant in relation to the

design task.
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5.2 Novelty

Previous work appears to highlight a gap in children’s creative ideation foregrounding a
challenge in establishing novel ideas. While some researchers have found children to engage
in design fixation (Hiniker et al., 2017; Read et al., 2013a), others have shown a more
nuanced perspective on creative ideation facilitated through idea recycling (Kuure et al.,
2010). Our findings lend support to the latter view, indicating that there was no pure novelty,
but that children drew from their experience of relationships, mixing existing ideas with novel
ones reflecting the potential of design examples to foster novelty seen in previous child PD
studies (Khaled and Vasalou, 2014). This suggests a process of social learning and creativity
rather than design fixation. There was a limited amount of direct copying, but widespread
recycling of ideas which highlighted the facilitative role of the design examples on the
resulting creative outcome of the design process. One explanation for this extensive use of
recycling in this case study may be due in part to the children’s lack of experience and
familiarity with the design context (both the DotD celebration itself as well as the wider
notion of mortality). However, even though the context may have been unfamiliar, children
were still able to embed novel aspects into their recycled ideas from their prior experiences

such as family relationships and friendship.

All of the teams that were missing dimensions of their narrative had incorporated their own
novel ideas, thus in the context of this workshop it appeared the use of design examples
helped the other teams to replicate the narrative structure exemplified in the two design
examples. Building on the earlier suggestion of deconstructing the design examples to
highlight individual narrative dimensions and provide further support for children to weave
their ideas for each dimension together, this could enable the generation of novel ideas to be
subsequently assembled into a coherent narrative. Furthermore, the process of recycling ideas
from the design examples appears to ensure relevance and also invites novelty, so children
could be provided strategies for how existing ideas could be adapted novel ways within the
narrative. This may also help to reduce the cognitive effort that can increase the likelihood of

an overreliance on the design examples (Crilly and Cardoso, 2017).

More novelty was seen in the dialogue and action (how) ideas, where there were some novel
methods of communication, despite similarities in the character’s motivation (why) to
communicate. The ~ow dimension, unlike the other three dimensions, invited multiple ideas
so we can more clearly see patterns between novelty and appropriateness within the teams.
All teams drew on the design examples to a certain extent, but no team was completely
fixated on these, with all teams demonstrating the ability to use a combination of ideas from

different sources. This suggests that the concept of fixation and recycling is not binary, even
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if fixation occurs in some aspects of ideation this does not prevent novelty in other aspects,
which contradicts Read et al’s (2013a) suggestion that fixation (or ‘bias’) prevents later
divergent thinking. We have also seen that children were more likely to fixate or recycle ideas
from contexts they are less familiar with and they were more likely to be influenced by
significant and memorable parts of the narrative. This supports Purcell and Gero’s (1992)
claim of influence being related to a lack of familiarity with the design task. Therefore it is
important to be aware of which aspects of the design task could be most unfamiliar or less
relevant to children’s daily lives and ensure that a range of examples are provided to illustrate
this so children are not solely influenced by a single design example idea. In addition since
the analysis only looked at the final narrative ideas, it is not known what ideas the children
discounted. Consequently, it is possible that they generated other novel ideas but rejected
these in favour of something closer to the design examples based on the assumption that this
represented what the adult facilitators wanted, as highlighted by previous child PD
researchers (Hiniker et al., 2017; Read et al., 2013a). This could be mitigated through the

additional support for an explicit convergence process suggested earlier.

6 Conclusion

Children are increasingly being involved in the technology design process using approaches
such as PD, but many researchers have cautioned that this participation can be simply
tokenistic (Frauenberger et al., 2015; Read et al., 2013b). Design examples are frequently
employed during the ideation process to support children in the generation of creative ideas.
However, as these examples influence the outcomes of this process there is a real danger they
may restrict the design space to such an extent that children’s involvement is little more than
tokenistic where their contributions are simply used as a confirmation of the adult designers’

initial ideas.

In this paper we have shown that the use of design examples in PD can result in both design

fixation and recycling behaviours. The primary findings from our case study include:

e Design examples are key to ascertain relevance to the design task and are thus
important to the design process, although the choice and influence of these examples
is rarely reflected on in the child PD literature.

e Design examples facilitate novelty through idea recycling and therefore are key to
scaffolding creative ideation, supporting Kuure et al.’s (2010) proposal that this can
be used as a tool for defining the design space.

e In addition to this, the space is fluid and can move between fixation, recycling and

novelty, challenging prior research in this area.
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These findings suggest two overarching implications: (1) taking a more designerly approach
to interpretation of children’s ideas that is not binary but recognises that novelty manifests
within recycled examples; (2) taking a reflexive methodological approach that identifies areas
where creativity is particularly undermined due to a stronger tendency toward fixation or lack
of relevance/coherence. Within our study the determining factors were lack of familiarity
with the design context (leading to more idea fixation), lack of understanding of narrative
structure (leading to a lack of idea coherence) and a lack of convergent thinking criterion
(leading to less relevant ideas). We therefore propose the following set of recommendations
for CClI researchers and designers looking to use design examples to inspire and guide

children’s creative idea generation during the PD process:

e  When introducing design examples dedicate time to deconstructing them with the
children to guide them in abstracting the important and relevant aspects in relation to
the design task (i.e. communicating why they were selected as design examples).

e Facilitate the process of convergent thinking by helping children to evaluate their
initial ideas against a concrete set of design task criteria to ensure they are taking
forward their more appropriate ideas.

o Emphasise the preference for novel ideas (i.e. that you are looking for something that
is ‘different’ to the examples given) and provide strategies for reusing and adding
novelty to existing design examples.

o Identify aspects of the design task that children may be less familiar with in advance
of the sessions (e.g. through conversations with teachers and/or parents or based on
previous experience working with this age group) and ensure that a range of different
design examples are presented to provide additional support and inspiration where

children may be more reliant on the design examples.

While the focus of the current study was on children, previous PD work focused on adult
populations has highlighted similar challenges in creative ideation (Sanders and Stappers,
2008). Thus our recommendations may also be helpful when involving novice adult designers
in PD, who would also typically rely more heavily on design examples due to their lack of
prior experience with the divergent and convergent thinking processes required to generate

their own creative ideas.

In this paper we have discussed how design examples can play a key role in the idea
generation process when involving children in PD, with researchers such as Kuure et al.
(2010) highlighting how the partial reuse of these can enable more children to participate in
this process. The deconstruction of more complex design examples so children can clearly see

the ideas that form the overall example and how they might apply this structure to their own
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ideas is one strategy to allow space for the generation of novel, but appropriate ideas. As
designers and researchers we must be mindful about how our design example choices may
impact upon the design outcomes of this process and how we can effectively exploit this tool

to best facilitate children’s creative contribution.
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