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Collaborative creativity is crucial because we are facing increasingly complex challenges
which no single discipline or skillset can solve. A growth mindset of creativity, in which people
believe their creativity can be improved, plays a crucial role in collaborative creative
performance. People with growth mindsets are more open to critique and conflict and more
willing to engage in dialogue and negotiation, which are essential for fostering collaborative
creativity. However, few studies focus on how to facilitate growth mindsets of creativity. This
research integrates gameplay, co-design, and group dynamics to explore ways of facilitating
growth mindsets of creativity. Four studies have been conducted. We measured participants’
engagement, their perceived creative potential, and their perceived collaborative performance.
We found that students were highly engaged in the process even when their strategies were
evaluated with low scores. 57% of participants, felt more confident in their creativity and in
their potential to improve their creativity after participating. Also, participants perceived the
collaborative performance to be more creative than what they expected.
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Introduction

1.1 Background
Collaborative creativity, which “can yield an outcome that is more creative than the sum of
individual contributions” (Bishop, 2018), is crucial because we are facing increasingly
complex challenges which no single discipline or skillset can solve. Diverse groups are more
creative because the input of multiple opinions, perspectives, and critique inspires more
original and complex ideas (Sawyer, 2007; Pentland, 2014). However, building good
collaborations among diverse people is not easy as not all group collaborations lead to more
creative outcomes than those produced by individuals. For example, studies have shown
that group brainstorming is usually a waste of time (Mullen et al., 1991). There are many
reasons. Social inhibition, which is when people in a group hesitate to express ideas for fear
of what the others will think, and social loafing, which is when people who are in a group
don’t feel as responsible for the outcome as they do when they’re working alone, will impair
the productivity of group creativity (Sawyer, 2012, p.66).
Mindset has been shown to have a huge influence on people's academic, social, and work
achievements. Based on Carol Dweck’s (2006) theory of growth mindset, students who have
a growth mindset, which is the belief that an individual can improve their ability through their
efforts, their strategies and help from others, outperformed those who have a fixed mindset,
which is the belief that an individual’s ability is set and cannot be changed. A growth mindset
of creativity, which means an individual believes their creativity can be improved, and plays a
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crucial role in individual and collaborative creative performance. Research showed that
people with a growth mindset of creativity showed better insight problem-solving
performance and are more confident in their creativity than those who had a fixed mindset of
creativity. (Karwowski, 2014; Hass, 2016).
Also, a growth mindset makes people more open to critique and conflict, more willing to
engage in dialogue and negotiation, and more likely to share their experiences and views, all
of which are essential for fostering collaborative creativity (Sawyer, 2007). A growth mindset
decreases a shy person’s performance anxiety in a group (Valentiner et al., 2011), which
empowers them to be more engaged in a group activity and better contribute to collaborative
creativity. In addition, people with growth mindsets of creativity are more willing to take more
complex challenges, which is essential for solving the complex challenges. However, in a
survey of five thousand adults from US, UK, Germany, France and Japan, 59% of people
didn’t perceive themselves as creative and 65% reported their creativity has been stifled
(“State of Creativity: 2016”, 2016). In other words, these people didn’t see the potential to
improve their creativity. Therefore, how to develop a growth mindset of creativity for adults is
a critical topic for our complex challenges.
1.2 Research Focus
The established methods used to develop a growth mindset are one-on-one interventions,
such as asking participants to read a research paper about what growth mindset is and the
benefits of having a growth mindset. However, these methods have been developed mainly
to foster a growth mindset of intelligence. Creativity, unlike intelligence, is more about group
work than individual work as many creative inventions came from collaboration. For example,
the light bulb was not invented by Thomas Edison alone, but by the collaboration between
him and his team members (Sawyer, 2007). Also, currently, no research is focused on the
methods of facilitating a growth mindset of creativity. Therefore, a new methodology to
develop a growth mindset of creativity at a group level is critical.
Play, or “engaging in activity for enjoyment and recreation without a practical purpose”, is a
common approach to foster creativity in the arts, like free play or improvisation
(Nachmanovitch, 1990). It is impressive to see a group of people spontaneously play
together to create beautiful music or a fantastic acting performance. Maketools (visual
materials for making that are composed of a carefully selected set of playful components)
have been used in co-design, a participatory design approach that involves all stakeholders
in the process, to inspire interdisciplinary groups in collaborative explorations of future
opportunities (Sanders & Stappers, 2012). However, play alone is not enough to foster a
growth mindset of creativity in a collaborative situation because group dynamics are
essential. Therefore, in this research, we aim to enhance collaborative creativity by
integrating play from co-design with a group interaction approach from social science to
explore the development of growth mindsets of creativity.
Contributions
This research explores the integration of methods and practices spanning design and other
fields, which sparks interdisciplinary collaboration and encourages innovation in
methodology development in design. Also, the practice of the methodology will empower
adults to discover their creative potential, increase their openness to constructive criticism,
and embrace challenges to enhance collaborative creativity.
1.3
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The Design Research
In this research, four studies were conducted to explore ways to facilitate a growth mindset
of creativity for college students (Figure 1). The first study examined the fixed mindset
triggers, i.e., the elements that could impair people’s confidence in their creative potential.
The second and the third studies examined whether gameplay in co-design was an
appropriate approach to help adults facilitate growth mindsets of creativity when they
encountered fixed mindset triggers. They also identified what principles were important for
the methodology to facilitate a growth mindset of creativity. The fourth study explored
whether this methodology would be applied to a daily life environment instead of a lab
environment.

Figure 1. Research process

2.1 Examine the Fixed Mindset Triggers
The objective of Study 1 was to examine fixed mindset triggers, i.e., the elements that could
impair students’ confidence in their creative potential. Seventeen students participated in the
study and finished an online survey regarding their perceptions of creativity, e.g., “How
creative do you think you are?” “Could you describe a moment in which you felt you were not
creative?” The results from the survey show that five main elements can impair students’
confidence in creativity: 1) Judgment 2) Comparison. 3) Failure. 4) No ideas. 5) Lack of
Visualization skills
These results are consistent with previous studies (Kelley & Kelley, 2013; Dweck, 2015).
Judgment or critique could impair students’ confidence in their creative potential. However,
judgment or critique is also important for fostering collaborative creativity (Sawyer, 2007).
How to facilitate students’ growth mindset of creativity even when they encounter those fixed
mindset triggers? Research shows that games have the potential for promoting confidence
for college students when they are struggling in STEM majors (Mayo, 2009; Kao, D. et al.,
2015; Melcer, E. et al., 2017) and games also have been applied as an intervention to
promote a growth mindset in children (O'Rourke, E. et al., 2016). Co-design is a participatory
design approach that involves all stakeholders in the process to meet users’ needs. Visual
toolkits in co-design facilitate participants’ creative explorations and enhance their creative
confidence (Sanders & Stappers, 2012). Therefore, we integrated gameplay into co-design
to examine whether it is helpful for facilitating the development of growth mindsets of
creativity even when participants are encountering judgement or critique. We designed a
mindset change card game based on the results of Study 1. The game was applied in the
Co-design workshop in Study 2.
2.2 Examine Gameplay in Co-design When Encountering Judgment or Critique
In Study 2, we applied the mindset change card game to co-design to examine whether
gameplay in co-design has the potential to facilitate growth mindsets of creativity. Sixteen
participants were grouped in teams of four people. We gave each group one persona who
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had a fixed mindset, e.g., Susan, a freshman in design major, doesn’t think she is creative
and is thinking to change her major. One student acted as the persona, and the others tried
to help her/him to develop a growth mindset of creativity. If the persona’s mind was changed
successfully, he/she would lose the game. Students played this game for 15 mins, then they
worked together to come up with a solution to facilitate the persona to develop a growth
mindset (Figure 2). Also, we identified the principles that are essential to facilitate growth
mindsets of creativity by examining the gameplay elements and group interaction dynamics.
Data from observations, participants’ self-reports, and their game playing strategies were
collected. The results showed that gameplay has many benefits to develop the growth
mindset of creativity. For example, judgment-behaviour-feedback loops (Garris, 2002) in the
game motivated people to engage in problem-solving without impairing their confidence in
their creativity when being evaluated by others. Based on the data, four important principles
for facilitating growth mindsets for adults emerged: Support (collaborate), Challenge
(problem-solving), Intrinsic Rewards, and a Safe Environment. Also, we examined the
interaction dynamics. The results showed that the current interaction dynamics were not
stable, and not everyone was engaged in the process and there are some defensive
behaviours at the beginning of the game which could destroy the smooth conversation within
the group. Based on the data, three elements of interaction dynamics, i.e., equality of
conversation, feedback, and evaluation are essential for facilitating growth mindsets of
creativity.

Figure 2. Gameplay in co-design

In Study 3 (Figure 3.1), we designed a new game based on the results of Study 2. For
example, students had teammates to work together to solve the problem. Random images
were available to inspire them regarding strategies. The problem that they were trying to
solve was challenging but not too hard. We asked participants to write each strategy on one
card and evaluate it before they gave it to another person. That person evaluated it based
on how helpful the strategy was to him/her and then provided feedback. This time, we set
the goals for the two roles (problem solvers and a person who had a fixed mindset on his/her
creativity) in a collaborative way instead of a competitive way to make the interaction
smoother. Also, everyone in the group had the opportunity to share ideas. Twenty-three
college-age participants from different backgrounds participated in the study. We measured
participants’ mindsets on the potential to improve their creativity before the study and after
the study, their perceptions on their creative outcomes and their engagement when their
strategies are evaluated with low scores. They played the game for 15 minutes and then
they switched roles and played the game for 15 minutes again. After that, they worked
together to come up with strategies to help the fixed mindset person develop a growth
mindset. The visual materials (such as photos and paper shapes) were available to inspire
students to come up with strategies. The results showed that participants were highly
engaged in the process and continued to improve their strategies to solve the posed
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problems when their strategies were critiqued. They didn’t view the critiques as threats but
rather as constructive feedback to help them improve their strategies. Fifty-seven percent of
the participants, who initially believed their creativity could not be improved, felt more
confident in their creativity and in their potential to improve their creativity after participating
in the workshop (Figure 3.2, 3.3). Also, they perceived the collaborative outcomes were
more creative than they expected (Figure 3.4)

Figure 3.1. Updated gameplay in co-design

Figure 3.2. Participants were highly engaged in the process

Figure 3.3. 57% (12 out of 21) of the participants were more confident in the potential to improve their creativity
Ps: No.22 and No.23 were not included because both before and after the test, the score was 10.
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Figure 3.4. Students perceived collaborative performance as more creative than they expected

2.3 Apply this methodology to a classroom environment
The current results are promising. However, one remaining question is how to apply this
methodology to daily life environments, such as classrooms? How would instructors
integrate this methodology into class activities to facilitate the development of students’
growth mindsets of creativity to enhance collaborative creativity? To explore how to make
the methodology accessible to more people and empower them through daily life activities,
we conducted Study 4 in a classroom environment (Figure 4).

Figure 4: Classroom activities

The class workshop was an optional assignment in a design introduction course. Twelve
students from different backgrounds took part in the workshop. They were grouped with four
students and they didn’t know each other before they attended this workshop. Each group
was given a problem to solve. We intergrated the workshop to the course content. The
instructor was available in the workshop to introduce some concepts, like brainstorming and
iteration to the group. There were two sections with different activities in the workshop. In the
first section, participants worked together to reframe the problem, generate the pain points of
their target audience, and conduct brainstorming for the solutions. Then they played the
same game as was used in Study 3. One person acted as the persona and others were the
problem solvers. The problem solvers evaluated their strategies before they gave them to
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the persona, then the persona evaluated the strategies and gave feedback to the problem
solvers. After that, they worked together to come up with solutions to the posted problem. In
the second section, participants played the same game and we gave them the same visual
materials as were used in Study 3, i.e., paper shapes and images. We measured
participants’ mindsets on the potential to improve their creativity before the study and after
the study, their perceptions on their creative outcomes and their engagement when their
strategies are evaluated with low scores. Also, we compared participants’ engagement
between the first workshop and the second workshop to see whether there were differences.
The data from the classroom workshop showed a similar pattern to that in Study 3.
58%(7/12) of the participants who initially believed their creativity could not be improved, felt
more confident in their creativity and in their potential to improve their creativity after
participating in the workshop. Also, participants were engaged in the process and continued
to improve their strategies to solve the posed problems when their strategies were critiqued.
They didn’t view the critiques as threats but rather as constructive feedback to motivate them
to improve their strategies.
The visual materials (images and shapes) were helpful for them to get started. They liked the
game in the first workshop, but they felt it was difficult and struggled to start to come up with
strategies. The visual materials in the second workshop were helpful for them to get started
quickly. In addition, this workshop also showed that the ideal length of the game should be
less than 30 minutes, otherwise students would feel that the game is repetitive and boring.
By comparing students’ collaboration between those two workshops, we found that students
in the gameplay section were more likely to share ideas and views especially for some
students who were introverted. More classroom workshops in different courses will be
conducted in the near future to see whether there is a similar pattern.
3
Discussion
Everyone is creative (Sanders & Stappers, 2012). Creativity is something you practice, not
just a talent you are born with (Kelley & Kelley, 2013). Given gameplay in co-design has the
potential to facilitate students’ growth mindsets of creativity, it behooves us to study the
methodology by which students perceive the fixed mindset triggers, i.e., judgement and
critique as opportunities to growth. In this research, we examined students’ fixed mindset
triggers, whether this methodology would enhance students’ confidence in their creativity,
facilitate students to see their creative potential, or motive them to try new strategies to
improve their creativity. Students perceived the game to be fun and easy which made it
easier for them to get started. For example, when we told students they would play a game,
they felt excited and looked forward to playing it instead of hesitating to try. The elements
that we generated in this research, e.g., Support (collaborate), Challenge (problem-solving),
Intrinsic Rewards, Equal Conversation, and Feedback, are important for the success of the
game. For example, when students were struggling with coming up with strategies, they
could talk with their teammates and they could turn to the visual materials to get inspirations.
The task in the game was challenging but not too hard which could motivate them to try but
not make them feel too frustrated. The equal conversation gave everyone the opportunity to
share ideas, which was important to foster collaborative creativity. Also, the feedback and
evaluation from others were helpful for them to adjust and improve their ideas. In addition,
we applied this methodology into a class environment to examine whether it works in a daily
life environment in addition to a lab environment. Our findings suggest a provocative new
relationship and interaction between adults’ growth mindsets of creativity and gameplay,
where students kept trying new strategies to improve themselves.
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Future Work

In this research, we measured participants’ perceived collaborative performance. However,
we didn’t measure the collaborative performance from the views of creative experts outside
of the group. In future studies, we will measure experts’ views on the collaborative
performance to examine whether this methodology can enhance collaborative creativity.
About 60% of the participants perceived their creative potential could be improved after
participating in the study. However, 40% of them didn’t perceive their creative potential could
be changed at all. In future studies, we will examine the mechanisms of this methodology
further to explore whether there are some principles which are essential for facilitating
growth mindsets of creativity for all people.
In the current study, we examined whether students’ perceptions changed immediately after
the study. In the future, we will conduct a longer term study to evaluate whether this effect
lasts longer.
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