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Creativity has always fascinated me. I was lucky to grow up in a creative family, where 
imagination and problem-solving were simply part of everyday life. Throughout my studies, 
I have been drawn to understanding how creativity works, how we perceive ourselves as 
creative (or not), and what helps us build creative confidence.

It surprises me sometimes when people insist they’re not creative. I often wish I could 
gently shake them and say, “You are so creative - even if you don’t see it yourself!” One of 
my friends once called me a creativity motivational speaker, which still makes me laugh, but 
that mindset might have shaped the way I approached this project. I believe that every child 
is born creative, with the potential to imagine, explore, and express ideas in their own way. 
Helping them strengthen that belief in themselves felt like a meaningful goal to pursue in 
my final graduation project, marking the end of my time studying in Delft.

I would like to express my gratitude to everyone who contributed to this project.

First of all, to all the teachers who opened their classrooms to me, shared their perspectives, 
and welcomed my workshops with such enthusiasm - thank you for your openness and trust.

To all the children who participated: you made this project come alive with your ideas, 
your laughter, and your endless energy. Watching your creative minds at work was one of 
the best parts of this journey.

I would also like to thank my supervisors, Mathieu and Milene, for their guidance, 
encouragement, and insightful feedback throughout the process. You challenged me to 
look at things differently and helped me bring the best out of the project.

To my parents and my sister, thank you for your endless support, for reminding me to take 
breaks, and for always being there when I needed it.

And finally, to my friends & thesis buddies, thank you for celebrating both the small and 
the big wins with me, and for your constant encouragement throughout this journey.

I am very excited to share this project with you. I hope you enjoy reading it as much as I 
enjoyed creating it.

-   Sarah
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This project aims to support and enhance the development of creativity in children, with 
a particular focus on strengthening their creative confidence and creative thinking during 
the idea generation phase of the design process. Responding to the growing emphasis on 
21st century skills, this report builds on the Your Turn materials developed by the Science 
Hub TU Delft, to foster these abilities through design education.

A literature review established a theoretical foundation using the 5A’s of Creativity framework, 
while contextual exploration through interviews with primary school teachers (n=6) and 
education professionals (n=3) identified key barriers to creative engagement, including 
low creative confidence, fear of failure, and limited teacher support. These insights shaped 
the central design question: How can children and teachers shift their focus from outcomes 
to the creative process itself?

Guided by a Research through Design approach, the study involved a exploratory workshop 
and ‘creative confidence’ workshops (n=32 total participants) and design lessons with 
85 children (group 5-8) across four schools. Insights from these activities informed the 
development of five design tools: Draai door, Ideeënbord, Spontane verhalen, Ideeën 
estafette, and Mindful musical, alongside two teacher support artefacts: the ‘Guide to 
Sparking Creativity’ and a poster.

Evaluation interviews with teachers (n=5) indicated that the tools successfully stimulated 
creative thinking and confidence in children, while the support materials were valued for 
their clarity and usability. Recommendations include continued testing across more diverse 
school contexts to refine their integration into everyday teaching practice.
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Group	     Group 5	 Group 6	 Group 7	 Group 8

Age	     8-9		  9-10		  10-11		  11-12G
LO

SS
A

RY
A person’s belief in their ability to think and act creatively.Creative confidence:

OOL or O&O 
(Onderzoekend en 
Ontwerpend leren): 

SLO 
(Stichting Leerplan
ontwikkeling): 

To support clarity and consistency, this glossary explains 
important terms used throughout the report. 

Primary education: 

Group, e.g. group 7: This term refers to the Dutch word ‘groep’, which is used to indicate a specific year in primary 
education (see table).

Translates to ‘Inquiry- and design-based learning’. It is a didactic way of learning created by SLO, 
in which students ask their own questions, conduct research and/or design solutions to real 
problems. It aligns with science and technology education and promotes 21st-century skills.

Translates to ‘Institute for Curriculum Development’. SLO is the national institute in the Netherlands 
responsible for curriculum development in primary, secondary, and special education. It 
provides frameworks, guidelines, and support for schools and educators, focusing on the 
development of coherent and future-proof curricula aligned with national education goals.

In this report, primary education refers to the Dutch ‘Primair onderwijs’, which focuses on 
teaching 4- to 12-year-olds. For more information see table below.

Wetenschapsknoop-
punt TU Delft 
(Science Hub): 

Also known in English as the ‘Science Hub TU Delft’, is part of a Dutch national network of 
universities that supports primary schools and teacher training programs in inquiry- and design-
based learning (OOL). TU Delft staff, researchers, and designers collaborate with primary school 
teachers on projects that focus on the design process, aiming to stimulate creative thinking, 
designing, and researching in both pupils (aged 4-12) and teachers.

In short, primary school in the Dutch education system starts at age of 4 (group 1) and from the age of 6 (group 3) children 
start officially with learning to write and read.

Focus of this project:

Dutch education system
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E ... the relevance of the project: Chapter 1

... the activities and methods used in the project: Chapter 2

... the theoretical background on creativity: Chapter 3

... current materials in the Your Turn toolkit: Chapter 4.1

... teachers’ influences: Chapters 4.2 & Chapter 6.4

... the main problems with supporting creativity: Chapter 5

... the sessions with children: Chapter 6

... the key insights that shaped the final designs: Chapter 7

... the process of creating the designs: Chapter 8

... the final designs: Chapter 9

... how teachers evaluated the final designs: Chapter 10

This guide will help you follow the project’s path, from early research to the final concept, 
whether you’re reading everything or just browsing through.

Throughout the report, several icons are used to draw attention to important 
information or key insights.
Chapter 7 explains in more detail what they mean and how they are used in 
the design process.

	 This icon is different, as it refers to research or publications by, 
	 or connected to, Your Turn and the Science Hub, 			 
	 offering their perspective on various topics. 

If you want to know more about…

Design requirements

Design conditions

Inspiration sparks
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1 1.1 project relevance
1.2 project context
1.3 project aim & research questions

Chapter 1 explores the relevance, context, and overarching aim 
of the project, while also outlining the key research questions 
that guide the research phase.

introduction
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1.1 Project 
relevance

introduction

Children today are growing up in a rapidly changing world, where 
new technology and innovations are transforming the world around 
them from an early age. To keep up with these changes, both how and 
what children learn in primary education may also need to evolve.
In 2019, SLO (Stichting Leerplan Ontwikkeling), the Dutch national 
expertise centre for curriculum development in the Netherlands, 
published a list of the most essential skills for children to have. These 
skills are known as the 21st century skills (SLO, 2019) and are based on 
global educational policy reports and skill development frameworks.

A couple of years earlier, an introduction to the 21st century skills 
was published by SLO on behalf of the Dutch Ministry of Education, 
Culture, and Science, as a response to ongoing debates about the 
future of education (Thijs et.al., 2014). In this, SLO outlines a vision 
of how education needs to develop in the coming years to prepare 
students for the future, by pointing out several major developments that 
are reshaping society and the future labour market. 
Firstly, they highlight the rise of technologization and informatization, 
which moves our focus from industrial production to knowledge 
creation and innovation. As routine and manual jobs continue to 
decline, there is a growing demand for people who can adapt, solve 
problems, think creatively, and collaborate effectively. At the same 
time, media and digitalization are deeply influencing everyday life, in 
the way we communicate and access information.
Another important change is globalization, which makes it easier for 
people and businesses to communicate and work together across 
countries. Since economies and problems are more connected than 
ever, people need to be ready to join international networks and work 
with others from different cultures.

1.1.1 Need for 21st century skills
Lastly, rising individualization means that young people today have 
greater freedom, but also more responsibility, to shape their own life 
paths. This shift requires self-awareness, decision-making skills, and a 
sense of personal responsibility to navigate complex choices.

Altogether, the key question of what children and youth need to learn 
in today’s world led to the framework of 21st century skills in figure 1.

Figure 1. Overview of the 21st century skills (Sol & Visser, 2023)
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introduction

Recently, SLO has been (and still is) looking into 
new skills to substitute the 21st century skills due to 
criticism on the concept. A common criticism is that 
the 21st century skills rely too much on economic 
thinking and wrongly suggest the skills are ‘new’ 
even though they have been relevant for a long time. 
Critics also argue that some skills must be learned 
within specific subjects and that the definitions of the 
skills are unclear, often mixing skills with knowledge, 
attitudes, and even personality traits, making them 
hard to teach or assess (Sol & Visser, 2023).

For these reasons, a new way of categorizing the 
skills is created. The ‘skills’ are defined as follows: “A 
skill is an ability to solve problems or perform tasks 
adequately by thinking and acting on the basis of 
certain knowledge” (Sol & Visser, 2023, p. 10). 

A notable addition is the skills combining various 
knowledge components and sub-skills, which 
explicitly mention design as a core element, which 
was not previously incorporated in the 21st century 
skills. Creative thinking, which will later be explained 
as one of the most important skills, is also highlighted 
in the category of thinking skills.
The old and new categorization is shown in figure 2.

1.1.2 Recent repositioning of the 21st 
century skills

Figure 2. Repositioning of 21st century skills, Adapted from SLO (2025)

New addition:
Composite skills, which specifically 
mention design as a skill
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1.2 Project 
context

introduction

One way to teach children 21st century skills is by teaching them 
design, not only as a fun activity, but as a designerly way of thinking 
that helps them approach complex challenges. As mentioned before, 
in today’s rapidly changing world, children need more than just factual 
knowledge; they need adaptable thinking strategies. Although this may 
seem complex for primary school children, research has shown that 
they can actively participate in the core processes of creative problem 
solving (CPS), such as understanding a challenge, generating ideas, 
preparing for action, and planning their approach (Hooijdonk et al., 
2023). 

This supports the idea that children are capable of participating in 
design-like thinking, through which they develop skills in creativity, 
problem-solving, communication, and teamwork (Kokkinaki & 
Georgiadou, 2024), which are all part of the 21st century skills children 
need, according to SLO (2019). 
Design activities allow for openness, which gives children the freedom 
to explore, experiment, and think creatively. Lewis (2006) explains that 
by design being open-ended, there is not one strict right answer or right 
method to follow. This helps children move away from conventional 
thinking and challenges them to think in multiple directions.

1.2.1. Teaching 21st century skills through 
design Within the 21st century skills framework, creativity is widely recognized 

as one of the most important skills to have (Calavia et al., 2023; 
Valquaresma et al., 2022) and lays the foundation of both doing and 
learning to design. Buchanan (1992) describes design as inherently 
creative, as it involves addressing ill-defined, open-ended challenges 
that require reframing problems and generating original solutions. 
Through design, children are encouraged to think in all directions, 
take risks, and approach problems from multiple perspectives, which 
will help them grow creatively.

The ability to think creatively and do creative tasks is influenced by the 
creative self-beliefs people hold about themselves. In short, creative 
self-beliefs refer to how people perceive their own creativity. These 
creative self-beliefs play an important role in shaping motivation and 
engagement in creative tasks. This project will focus on a specific 
category of creative self-beliefs, namely: creative confidence, which 
is the belief in one’s ability to act creatively (Beghetto & Karwowski, 
2023).  Focusing on creative confidence is especially relevant for 
children, as this self-belief is future-oriented and highly adaptable. This 
means it can be developed over time, supporting children’s creative 
growth both in the present and as they continue to grow older.
Research has found that this creative confidence can be enhanced 
by engaging in creative tasks, as Atwood-Blaine et al. (2019) showed 
when children’s confidence significantly increased after participating 
in creative activities. The participation in and the guidance of such 
creative activities will therefore be the core of this thesis, as they 
provide a concrete way to foster children’s creative confidence and 
will be further investigated in Chapter 3.3.

1.2.2. Creativity at the heart of design



12

introduction

The Wetenschapsknooppunt TU Delft (Science Hub) is a significant 
contributor to the development of design‑based learning materials for 
primary schools. They are a team of educational specialists, designers, 
and researchers who conduct research on how design thinking and 
research-based learning (OOL, see glossary) can be incorporated 
into primary education (Wetenschapsknooppunt TU Delft, n.d.). Their 
focus is on developing practical interventions and methods that can 
be directly applied in classrooms. Inspired by how designers at the 
faculty of Industrial Design Engineering approach problem-solving, 
the Science Hub aims to teach children the same skills designers 
have. Their goal with this is to foster creativity, communication, and 
collaboration in pupils by engaging them in the design process.

In close collaboration with teachers and researchers, they developed 
‘Your Turn: make your mark in design’. The Your Turn approach 
introduces a series of design tools (in Dutch: ‘werkvormen) for children 
aged 9-12 in primary schools, with extra attention to creativity, empathy, 
and effective communication about design solutions. In addition to the 
design tools, there are multiple lesson series and projects for all levels 
in primary schools (Klapwijk et al., 2021).

Your Turn uses the design cycle, shown in figure 3. A design cycle 
visualizes the design process by dividing it into smaller steps. In the 
Your Turn materials, there are different design tools for each phase in 
the design cycle.

The Wetenschapsknooppunt and the Faculty of Industrial Design 
Engineering (IDE) are looking to expand the existing Your Turn toolkit. 
In doing so, they have linked their individual concerns into a shared 
vision, which resonates with the principle of reciprocal value in design 
described in the Delft Design Guide (Van Boeijen et al., 2020). This 
principle emphasizes that co-design should benefit both designers and 
participants, in this context, by enabling children to develop design 
skills through participation while also providing designers with tools 
that support more effective co-design. The expansion of the Your Turn 
toolkit focuses on the ‘generating and selecting ideas’ phase of the 
design process, particularly in idea generation. 

1.2.3. Teaching design with ‘Your Turn’
This is aimed at both adding to the current materials and creating 
tools to assist designers in doing co-design projects with children. The 
development of new materials is grounded in a desire to recognize 
and support the full potential of children’s creativity in design contexts, 
by deepening the understanding of how creativity manifests and how 
it can be meaningfully supported.

Figure 3. Design cycle used in the Your Turn materials (Klapwijk et al., 2021)
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1.3 Project aim & 
research questions

introduction

This project aims to support and strengthen the development of creativity 
in children, with a particular focus on building their creative confidence 
during the idea generation phase of the design process. Responding 
to the growing need for 21st century skills, such as adaptability, 
problem-solving, and creative thinking, this project builds on the 
existing Your Turn materials developed by the Wetenschapsknooppunt 
TU Delft. It seeks to expand this toolkit by developing new, research-
informed methods and resources that empower children to engage 
more confidently and effectively in creative thinking. 

The expansion is also intended to support designers and educators by 
providing tools to assist in co-design projects with children. By helping 
children believe in and practice their own creative abilities, this project 
aims not only to support their current learning today but also to lay 
the foundation for essential lifelong skills to navigate an increasingly 
complex and fast-changing world.

The first chapters of this report will explore how creativity is currently 
supported and how it could be better supported, by reviewing 
relevant literature and examining the educational context. Based on 
these insights, a design challenge will be formulated to guide the 
development of a design intervention tailored to the context described 
above.

1.3.1. Project aim 1.3.2. Research questions
The research question guiding this first phase is as follows:

“How is creativity supported during the idea generation 
phase among primary school children aged 9 to 12?”

To break this question down, the following sub-questions will be looked 
into:

1. How is creativity defined?
2. How do cognitive processes, such as divergent and convergent 
thinking, support creativity in children?
3. How do creative self-beliefs affect creativity in children?
4. What are enablers and obstacles to training problem-solving-
oriented creativity in children within the context of the classroom?



2.1 introduction
2.2 research phase
2.3 development phase
2.4 participants and recruitment strategy

project approach2
In this chapter, the project approach is outlined which follows 
two different phases: the research phase and the development 
phase. Each phase is explained through the activities done and 
how stakeholders and experts are involved.
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project approach

2.1 Introduction

2.1.1 Overview of all activities
To illustrate all the activities done throughout the project, the timeline on the next page (figure 4) presents 
the chronological order, the number of activities, and the number of participants in the activities. Each 
coloured block represents one activity with one participant, unless stated otherwise. 

The chronological view highlights how later activities were informed by earlier ones, for instance, ideas 
from the creative facilitation experts session were used in the workshops, and workshop concepts shaped 
the lessons. 

Figure 5 complements this by showing how each activity relates to the core questions explored.  As 
introduced in Chapter 1, the research process is led by the research question and its sub-questions. Next 
to the research question, a design question based on the early research findings is introduced to guide 
further exploration and the final designs.

With both figures, the colour blue represents activities in the research phase and pink in the development 
phase. The colour purple represents Research through Design activities, that both touch upon gaining 
insights for research and initial ideas for the development phase.

This graduation project is structured around a research phase and a development phase, with active 
involvement of stakeholders and experts throughout. The research phase combines insights from theory 
and practice to build an understanding of the core problems. Building on this foundation, the development 
phase focuses on generating and refining design solutions that directly address the design question.
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project approach

Research Development
How is creativity supported during the idea generation phase among primary school children aged 9 to 12?

How is creativity 
defined?

How do cognitive processes, such 
as divergent and convergent 
thinking, support creativity 
in children?

How do creative 
self-beliefs affect 
creativity in children? ... help 9-12 year old children... ... supporting teachers...

What are enablers and obstacles to 
training problem-solving- oriented 
creativity in children within the 
context of the classroom?

Literature review

Teacher interviews Teacher interviews

Science Hub interviews

Creative facilitation experts session

Workshop with kids 1 & 2 Lesson set-up evaluation with teacher

Lesson with teachers and kids

Design reviews and evaluations

How might we help children aged 9 to 12 shift their focus from the end result to the creative process, 
in order to foster creative confidence, while also supporting teachers in understanding and facilitating this shift?

Specifically, how the teachers
and schools define 
creativity 

Research phase Development phase

Literature review

Teacher interviews

Science Hub interviews

Workshop with kids 1

Workshop with kids 2

Lesson with teachers and kids

Lesson set-up evaluation

Final design evaluation with teachers

Design review with Science Hub

Design review with creative facilitation experts

S2, n=24 S3, n=21S1, n=25 S4, n=15S3 S3

S1 S1 S2 S2 S3S3

n=4 for each workshop

n=4 for each workshopn=4 

S3

S1
Creative facilitation experts session

n=3 Corresponds to ‘School 3’ in figure 3

Number of participants *Design evaluation with design students

Figure 4. Overview activities in timeline

Figure 5. Activities linked to the research and design question
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While the previous chapter addressed the research question from a 
theoretical perspective through a literature review, this chapter turns 
to the practical context by examining current materials and conducting 
interviews with multiple experts and teachers. The aim is to investigate 
the research question from a real-life perspective, building an 
understanding of how creativity is currently supported in schools.
Firstly, the current Your Turn materials are examined, specifically the 
idea generation methods and teacher support resources for creativity. 

2.2.2 Context research

A literature review was chosen as a well-suited starting point for the 
project because it allowed for the systematic gathering and structuring 
of existing knowledge. The process of collecting literature was 
exploratory and developed iteratively, guided by ongoing conversations 
with various stakeholders and emerging insights along the way. Initial 
searches included broad terms like Creativity and children, Creative 
confidence, Creative processes, Ideation and Education. As key themes 
started to take shape, such as the framework of defining creativity, 
more focused directions followed. 

The aim was to gain a clearer understanding of how creativity can 
be defined, what its key components are, and how it manifests in the 
context of primary education. This process, guided by the main research 
question and its sub-questions, helped to construct a theoretical lens 
through which opportunities and challenges in fostering creativity in 
schools could be identified.

2.2 Research phase
The first phase in the process involves exploring the context and existing 
literature to answer the research question. The activities are done to 
build a theoretical foundation about creativity and gain insight into how 
creativity is supported in classrooms from multiple perspectives. The 
goal here is to ground the project in relevant theory and to uncover 
real-world insights from practice. 

2.2.1 Literature research

Investigating current materials helped to create a starting point before 
proposing extensions, by analysing the strengths and limitations, 
identifying gaps, and ensuring coherence when proposing additions 
to the Your Turn toolkit.

Next to reviewing current materials, several context interviews were 
conducted. Interviews were chosen because they offer direct insights 
into real-life experiences and individual perspectives. The overall aim 
of these interviews was to gain a more nuanced understanding of 
classroom dynamics and the broader school environment.
Firstly, six semi-structured interviews were conducted with primary 
school teachers (groups 5–8) to understand how creativity is 
approached in everyday educational practice. These interviews 
explored how teachers currently define and encourage creativity, 
what challenges they face, and how their schools support creativity 
through educational materials. All of the teachers interviewed work at 
traditional Dutch schools and had limited to no experience with doing 
design projects, except for one teacher from school 5 (See table in 
section 2.4).

The broader context of design education at primary schools was 
investigated through three informal interviews with people connected 
to the Science Hub TU Delft. They all have extensive experience with 
creating educational materials, mostly in a design context. The goal for 
these interviews was to better understand the bigger picture of design 
in primary education and how schools and outside organisations 
work together to support creativity in the classroom. In addition, they 
aimed to provide insight into the background of Your Turn and explore 
possibilities for expanding the current materials. The interviewees’ 
knowledge and experience stem from working closely with schools, 
hands-on guiding children through the design process, and supporting 
teachers, while also staying informed by academic and educational 
policy developments.

project approach
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project approach

To validate the problem statements derived from the initial findings, 
a workshop was conducted with four creativity experts from TU Delft. 
The session combined elements of focus groups, co-creation, and 
design to translate real-life experiences into actionable problem 
directions and initial solution ideas. These experts were involved 
because of their experience in observing and supporting creative 
processes, which made them particularly well-suited to reflect on ways 
of enhancing and supporting creativity in education. 
Experts were invited to share their own experiences with supporting 
creativity, specifically in relation to sub-questions 3 and 4: How do 
creative self-beliefs affect creativity in children, and what are the 
enablers and obstacles to training problem-solving-oriented creativity 
in children within the classroom context? The main purpose was to 
see whether the experiences and problems identified by the experts 
in their work as facilitators were similar to those identified in the 
earlier research. 

After validating the key problems, they were reformulated into a 
guiding design question to sharpen the design focus. Establishing 
this question provided the necessary guidance to move from abstract 
problem framing toward the concrete creation of materials for the 
design process.

2.2.4 Creative facilitating experts 
session

The research findings were first analysed through a problem-framing 
lens to identify the key challenges that guide the Research through 
Design process. Using the 5 A’s of creativity framework as a structure, 
the data from theory and practice were mapped, compared, and 
reorganized to surface recurring themes and tensions. This process 
revealed three central problems, which highlight the gap between 
literature and classroom practice. To validate this framing, the 
identified problems were further reflected on with creative facilitation 
experts from TU Delft.

2.2.3 Defining the problem 2.2.5 Research through Design
With the design challenge in place, the project transitions into the 
ideation phase. This phase emphasized iterative development and 
active participation of stakeholders. The process took inspiration from 
the Research through design methodology (RtD). As explained by 
Stappers & Giaccardi (2014), RtD can be defined as follows:

[Research through Design refers to] 
design activities that play a formative 

role in the generation of knowledge, 
typically actions that we’d recognize as 
design activities from one of the design 

professions, that depend on the professional 
skills of designers such as gaining actionable 
understanding of a complex situation, 

framing and reframing it, and iteratively 
developing prototypes that address it. 

(Stappers & Giaccardi, 2014, section 41.1.4)

This approach made it possible to gain a deeper understanding of the 
classroom context and children’ s creativity. Multiple workshops and 
lessons were done to fully immerse in the real-life context, explained 
below. Children were central participants in this part to actively involve 
them in the creative process, observe their engagement firsthand, and 
understand how they express and develop ideas in practice.

The starting activity was an initial workshop to explore how children 
engaged with design tasks and methods, while also piloting practical 
aspects such as materials and timing. This was followed by workshops 
aimed at examining how creative confidence develops through 
engagement with different design tasks. The designs used in these 
workshops were derived from the previously mentioned session with 
creative facilitation experts, who conducted a brainstorming session to 
generate ideas addressing the challenges they had identified. These 
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2.3 Development phase

The refinement of the design challenge looked back on the outcomes 
of the previous defined design challenge and the new Research 
through Design explorations. This phase focused on translating the 
research insights into design requirements, identifying broader design 
conditions, and collecting inspiration sparks. This step was necessary 
to consolidate the findings into a structured foundation for idea 
development.

2.3.1 Refining the design challenge

The first step focused on producing a range of ideas for tools that 
could help children value the creative process. Through brainstorming 
structured around the previously identified ‘sparks’ of inspiration, 
ensuring that new directions were rooted in the design requirements. 
The use of a Harris Profile (Van Boeijen et al., 2020) inspired evaluation 
method allowed for systematic comparison of the initial ideas against 
the design requirements and the inspiration sparks, ensuring that 
the selection process was both transparent and criteria driven. This 
method was chosen because it prevented intuitive but potentially 
biased choices and instead supported a balanced prioritization of 
feasibility, uniqueness, and relevance.
Next, the initial ideas were refined by merging and adapting them. 
The goal was to arrive at a set of concepts that fit the requirements and 
could each embody specific sparks. 

2.3.2 Idea generation and concept 
development

project approach

ideas functioned as a starting point for short ideation, resulting in three 
concepts that were implemented in the workshop.

Finally, design lessons were implemented to evaluate whether the set-
up and methods encouraged students to value the creative process 
over final outcomes, to analyse how teachers actively support creativity, 
and to gather broader insights into how creativity is facilitated. All 
sessions were guided by the overarching design question, while also 
generating insights that contribute to the broader research question. 

An overview of the number of sessions, participants and corresponding 
schools can be found in 2.1.1, with details on the schools provided 
in 2.4. Insights from the activities at schools led to insights for idea 
development and also a first concept idea to further explore in the 
development phase.

The development phase of this project was structured as an iterative 
process in which design concepts were generated, refined, and 
evaluated in close dialogue with experts and practitioners. The overall 
aim was to define the design requirements, translate these into concrete 
tools and artifacts guided by the design questions. The methodology 
was intentionally staged to allow for exploration, expert feedback, and 
alignment with the realities of classroom practice.
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To validate the concept designs and to avoid developing concepts in 
isolation, the preliminary ideas were reviewed by three project leaders 
from the Science Hub. The aim was to reflect on the design tools with 
practitioners who have extensive experience working with children 
in design contexts. This provided early insights into feasibility and 
contextual fit, which helped prevent later misalignment. 

2.3.3 Expert review of concept tools

In parallel with the development of tools for children, supporting 
artifacts were created for teachers. The reason for this step was that the 
effectiveness of process-oriented creativity in classrooms depends not 
only on child-facing tools but also on teachers’ ability to recognize and 
foster the underlying conditions.
The chosen formats, a concise booklet and a complementary poster, 
and the content of the artifacts were deliberately selected to align with 
teachers’ working realities, informed by the findings in the research 
phase. 

2.3.4 Teacher support artifacts

To validate the teacher-facing artifacts, they were reviewed by creative 
facilitation experts from TU Delft. This step was methodologically 
relevant because it allowed for cross-checking the clarity and accuracy 
of the materials against established facilitation practices. The review 
questions focused on alignment with practice and comprehensibility 
for non-experts. This ensured that feedback addressed both theoretical 
soundness and practical usability. 

2.3.5 Expert review of teacher artifacts

The development phase concluded with the proposal of five design 
tools and two supporting artifacts, a booklet and a poster. 
To assess their potential effectiveness and practicality, a structured 
evaluation was carried out with five primary school teachers (groups 
5–8). Two of these teachers had prior experience with O&O educaton 
(Research and Design), while the others were less familiar with this 
approach, which provided a mix of experienced and fresh perspectives.

A semi-structured interview format was used, allowing space for 
discussion while maintaining a clear and comparable structure. Each 
teacher was first introduced to the supporting artifacts (the poster and 
booklet) and asked to share their impressions. The five design tools 
and their accompanying worksheets were then discussed one by one, 
focusing on their clarity, applicability in the classroom, and potential 
to support creative thinking.

Because of time constraints within the project, classroom testing 
with students was not included in the main evaluation. However, one 
participating teacher chose to test the tool Mindful Musical in her own 
class and shared her experience afterward. 
In addition, the tools were presented to master’s students of the 
Child and Play Perspectives course at the Faculty of Industrial Design 
Engineering. Two student groups used several tools in co-design 
sessions with children, and their reflections were included to enrich 
the evaluation with additional, practice-based perspectives.

2.3.6 Final designs and teacher evaluation
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Participants were recruited through personal networks, focusing 
on covering the full 9-12 age range. This resulted in 4 different 
participating schools with a group 5, 6/7, 7 and 8. The schools that 
specifically participated in the sessions were chosen not only to cover 
the age range but also to provide a varied mix of experience with idea 
generation, class cultures, and types of education within the Dutch 
school system. The creativity experts were found through networks 
connected to the IDE faculty at TU Delft.

In total, the project involved:
6 teachers (Context interviews in research phase)
3 people from Science Hub (Interviews & Design review)
4 creative facilitation experts (Creative workshop & Design review)
32 children (Workshops 1 and 2)
85 children and 4 teachers (Design lesson)
5 teachers (Evaluation interviews in development phase)

2.4 Participants and 
recruitment strategy

Since the participating schools differed significantly in character, 
multiple factors likely influenced the dynamics and outcomes of 
the sessions. A number of key contextual characteristics of the four 
participating schools and classes are summarized in the figure 6 at 
the end of this section. Each column represents a different aspect that 
was found to influence how students engaged with the idea generation 
activities, which will be shortly explained below.

School
This column lists the participating schools, labelled numerically (e.g., 
School 1, School 2, etc.) to maintain keep the schools autonomous,  
while allowing comparison across cases.

2.4.1 Participating schools

Type of education
This column describes the educational orientation of each school, 
such as whether it follows a traditional or project-based curriculum. 
This classification helps situate the learning environment and teaching 
approach, but also the experience of kids with broader (design) 
projects.

Classroom culture
Based on observations during the sessions, classroom culture was 
evaluated along three dimensions.
Structure in teaching: The degree to which the classroom followed a 
strict (rule-bound, teacher-directed) or flexible (student-directed, open-
ended) teaching style.
Task focus: The level of attentiveness and task-oriented behaviour 
during the session, ranging from chaotic to focused.
Peer interaction: Whether students worked (and were used to working) 
individually or in a collaborative manner.

These three components together provide a nuanced picture of how 
each classroom environment functioned during the creative process. 
These insights were drawn from observations during the sessions, 
discussions with teachers before and after the activities, and cross-
school comparisons, allowing identification of factors that shaped 
children’s engagement and attitudes.

Experience with ideation
While none of the participating classes had previous experience with 
the design process as introduced earlier on, they did differ in their 
general familiarity with idea generation. Based on classroom practices 
and teacher interviews, the ideation experience was categorized into 
three levels, shown on the next page.
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Conducting research with human participants, especially children 
required careful attention to ethical guidelines. The project received 
approval from the Human Research Ethics Committee (HREC) at TU 
Delft. All adult participants were informed about the project content 
and involved risk, and they signed informed consent forms. 
As the children in the target age group for this project are below 
the age of legally giving consent, informed consent was obtained 
from parents. This was done through schools, using take-home forms 
that were signed and returned by the parents. All data was handled 
with care: anonymized during processing, stored securely, and used 
exclusively for research and design purposes.

2.4.2 Ethical considerations

project approach

School 
code

School 1 Group 
6/7

Group 5

Group 8

Group 7

-

School 4

School 2

School 5

School 3

Group Type of education Class culture Idea generating 
experience

Traditional subject-based 
teaching

Traditional subject-based 
teaching

Thematic teaching

Traditional subject-based 
teaching

IB PYP (International 
Baccalaureate school, 
Primary Years Programme)

Limited experience

Limited experience

Some experience

Rich experience

Some experience

Strict structure, chaotic 
energy,
individual tasks

Strict structure, task 
focused,
individual tasks

Flexible structure, task 
focused,
collaborative tasks

Strict structure, chaotic 
energy,
individual tasks

-

Limited experience: Students primarily engage in structured arts and 
crafts activities with very little freedom; tasks often involve following 
instructions closely and expanded to choosing your own colours within 
a pre-defined artwork.
Some experience: Students occasionally participate in larger or 
more open-ended projects where they can choose their own topics. 
Brainstorming is sometimes used, but students have limited familiarity 
with other idea generation strategies.
Rich experience: Students regularly conduct independent projects 
across subjects and are familiar with a wide range of idea generation 
tools and methods. They are comfortable expressing, developing, and 
sharing their ideas in different formats.

These classifications provide a contextual foundation for analysing how 
students approached and participated in the idea generation sessions 
across the different school settings.

Quick overview of each school
School 1 had a strict teaching structure but was chaotic during activities, 
with students tending to work individually rather than interact. Despite 
clear rules, the class lacked focus during the creative task.

School 2 also followed a strict structure but was more focused and 
orderly. However, like School 1, students worked mostly individually, 
showing limited peer engagement.

School 3 differed in having a more flexible teaching approach, paired 
with a focused classroom environment. Students were collaborative, 
readily engaging in teamwork and sharing ideas.

School 4, similar to School 1, was strict in structure but experienced 
chaotic classroom dynamics and individualistic work styles during the 
sessions.

School 5 is included in the table because, during the context interview, 
it offered the added perspective of a school with extensive experience 
in idea generation for projects, providing a valuable contrast to the 
other schools.

Figure 6. Characteristics of participating schools
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Chapter 3 dives into literature to explore how creativity is defined and 
understood across different contexts, in order to build a theoretical 
foundation for examining how creativity is supported among children.

literature research3
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3.1 Introduction

This literature review will explore how creativity is defined, what its 
key components are, and how it shows up in the context of primary 
education. The aim is to build a strong foundation for understanding 
both the potential and the challenges of supporting creativity in schools.

To start, how can we define creativity? The word ‘creativity’ often 
means different things to different people. For some, it’s about artistic 
expression, like being good at drawing or crafts. For others, it’s 
imagination or problem-solving. In academic literature, there are also 
many ways of defining or analysing creativity, which shows that it is a 
complex and multifaceted concept. When you take a step back and 
look at creativity from a broader perspective, it becomes possible to 
look at it through different lenses that highlight different aspects of 
what creativity is and how it works. The following section introduces 
some of these frameworks and outlines the one used to guide this 
literature review.

literature review

In 1961, Rhodes introduced the 4 P’s model, 
which had a great impact on how to define 
creativity and is still relevant to this day. The 
4 P’s model considers creativity through four 
dimensions: Person (the individual), Process 
(cognitive and emotional operations), Product 
(the outcome), and Press (the environment) 
(Rhodes, 1961).
While the 4 P’s model offers a valuable 
framework for understanding creativity, 
Glăveanu (2013) argues that it overlooks 
the dynamic and social side of creativity. 
He proposed the 5 A’s framework: Artifact, 
Actor, Audience, Action and Affordances. 

3.1.1 Grasping creativity

This way of looking at creativity is chosen to guide this thesis, as it 
is especially useful in the context of education, because it allows to 
investigate the different parts of the learning environment, like the 
teachers, peers, tools, or the classroom and how they all influence 
each other. 

Since the 5 A’s emphasize the broader context in which creativity 
unfolds, it’s both relevant and insightful to explore what each of the 
A’s might look like within this project. To define this, the framework 
is interpreted through the lens of children ideating in an educational 
setting. The original meaning of each ‘A’ as defined by Glăveanu 
(2013), a simplified explanation of that ‘A’, and the ‘A’ placed in this 
context is visualized in figure 7.

5 A’s

Artifact

Actor

Audience

Action

Affordances

Original meaning (Glăveanu, 2013) In simpler terms Meaning within context

Cultural object embodying meaning, 
shaped by cultural traditions

Person embedded in field of social 
relations and cultural traditions

Multiple others who evaluate, contribute 
to, and engage with creation

Coordinated psychological and 
behavioural manifestation situated in context

Cultural, material, and social conditions 
enabling creativity

Created thing or idea, 
shaped by culture

Person creating within 
social and cultural world

Others who engage with 
and evaluate the creation

Doing and thinking involved 
in creating something

What the environment 
allows or offers to do 

Creative outcomes like sketches, ideas, 
or design concepts created by the child

Child (age 9-12) engaged in idea generation 
and people who influence the creation

The role of teachers, peers and parents as 
social influences

Creative process in doing idea generation

Provided (design) material and classroom 
environment

Figure 7. Meaning of the 5 A’s of creativity
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creative
outcomes

creative processes
during ideation

child
teachers, 

peers,
parents

education environment and 
supporting materials

How is creativity de�ned?

What are enablers and obstacles 
to training problem-solving-

oriented creativity in children 
within the context of 

the classroom?

How do cognitive processes, 
such as divergent and 

convergent thinking, support 
creativity in children?

How do creative self-beliefs 
a�ect creativity in children?

The literature review follows the structure of the 5 A’s framework, 
where each “A” is discussed in a dedicated section that addresses 
one or more of the research sub-questions, shown in figure 9. 

3.1.2 Reading guide

literature review

Even though the 5 A’s may look like separate elements, Glăveanu (2013) 
stresses that all A’s are interrelated and the interaction and relations 
between the A’s make for creativity to happen. Figure 8 below shows 
how creative Action happens through the relationship between the 
Actor and the Audience. This relationship leads to the creation and use 
of new Artifacts, within a specific physical, social, and cultural setting. 
This setting, and its Affordances, also changes over time because of 
the creative action.

new
artifact

creative action

actor audience

material  & socio-cultural 
a�ordances

Figure 8. Integrating the 5 A’s of creativity. Reproduced from Glăveanu (2013).

Figure 9. Framework of the 5 A’s of creativity with connected research questions. Adapted from 
Glăveanu (2013).Key finding

Creativity can be seen as a dynamic and social process. It happens 
through the interaction of actors, audiences, artifacts, actions, and 
affordances, which constantly affect and shape each other.

How is creativity defined?
The order of the A’s starts with the more tangible elements of creativity 
(Artifact, Actor, and Audience), followed by their interaction (Action), 
and then gradually zooms out to the broader social and environmental 
context (Affordances).
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3.2 Artifact:
the creative outcomes

The first ‘A’ within the framework is Artifact, which explores the 
outcomes of creative processes. In the given context, it refers to the 
ideas generated in the ideation phase in the design process. The 
ideation phase involves engaging in activities that focus on creating 
and developing ideas to solve a specific goal (Gonçalves & Cash, 
2020).However, not all ideas produced during idea generation can 
be considered creative. 

One way to determine if an idea is truly creative is by examining 
Amabile’s definition. Her research has been highly influential in 
understanding creativity and has become a foundational reference in 
the field. She emphasizes that, for an idea to be considered creative, it 
must show both  novelty and usefulness. Novelty describes whether 
an idea is original and unique, while usefulness indicates whether the 
idea effectively solves a given problem.

If an idea is neither novel nor useful, it doesn’t add anything new or 
solve the problem, making it not creative in this definition. If an idea 
is novel but not useful, it might be interesting or surprising, but it 
doesn’t solve anything. On the other hand, if it is useful but not novel, 
it might solve the problem well, but in a way that has already been 
done before. Having this definition helps make sure the project has 
a clear and consistent focus, especially when looking at the actual 
generated ‘creative’ ideas by kids.

literature review

5 A’s

Artifact

Original meaning (Glăveanu, 2013) In simpler terms Meaning within context

Cultural object embodying meaning, 
shaped by cultural traditions

Created thing or idea, 
shaped by culture

Creative outcomes like sketches, 
ideas, or design concepts 
created by the child

Key finding
An idea is considered creative when it is both novel and useful, this 
definition is used throughout the report to evaluate whether ideas are 
‘creative’ or not

3.3 Actor:
the child doing idea generation

A starting point for exploring the Actor’s creative engagement is to 
consider how someone is actually able to produce creative outcomes, 
or in this project context, generate ideas. 
Amabile (1983) outlines three components that are necessary for an 
individual to act creatively. The first component is to have domain-
relevant skills, such as having knowledge or technical skills. This is also 
emphasized by Lewis (2006), who argues that having knowledge is an 
important requirement for being creative. The idea behind this is that 
without an understanding of the subject or problem area, the ability to 
generate ideas is limited. 

The second core component are the creativity-relevant processes, 
which refer to cognitive styles and the personality of the actor. This is 
linked to the ‘doing and thinking’ in creativity and will be elaborated 
on in the ‘Action’ part.

The final core component explained by Amabile (1983) is intrinsic task 
motivation, which is the internal drive to engage in a task. She found 
that people with high extrinsic motivation within their jobs took fewer 
risks and because of that, their supervisors judged their work as not 

3.3.1 What it takes to be creative

To understand how creativity is influenced from the perspective of 
the Actor, it is important to examine how various psychological and 
contextual factors interact, especially how creative self-beliefs affect 
creativity in children. Some of the factors this part will dive into 
are necessary skills, cognitive capacities, creative self-beliefs, and 
educational influences.

Actor Person embedded in field of social 
relations and cultural traditions

Person creating within 
social and cultural world

Child (age 9-12) engaged in idea
generation and people who 
influence the creation

5 A’s Original meaning (Glăveanu, 2013) In simpler terms Meaning within context
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As briefly mentioned in the introduction, creative self-beliefs refer to 
whether and how people see themselves as creative. Beghetto and 
Karwowski (2023), explain that creative self-beliefs are the creative 
perception people have of themselves and that these beliefs influence 
their creative output. For example, if a child believes that they are not 
very creative, their ideas during idea generation can consequently be 
less creative, due to low motivation, low engagement in the task or not 
seeing the value of doing the task. This makes creative self-beliefs a 
key influence for the goal of enhancing creativity in kids.

Within the concept of creative self-beliefs are three major categories: 
Creative confidence, creative self-awareness and creative self-image 
(Beghetto & Karwowski, 2023), explained in figure 10. 

3.3.2 The power of creative self-beliefs

Major category Subcategory 
Creative confidence
Belief in one’s ability to think or act 
creatively in and across performance 
domains

Creative self-concept
Holistic cognitive and affective 
judgments of creative ability in and 
across particular domains

Creative self-beliefs refer to whether and 
how people see themselves as creative

Creative self-awareness
Beliefs about the nature of creativity 
itself, people’s appraisals of their 
own unique creative strengths and 
weaknesses, and the self-regulation 
of behaviour and emotions during 
task engagement

Creative self-efficacy
Perceived confidence to creatively 
perform a given task, in a specific 
context, and at a particular level

Creative mindset 
Beliefs about the nature of creativity 
itself (e.g., is creative competence 
fixed, incremental, or both?)

Creative metacognition and self-
regulation
A combination of self-knowledge (i.e., 
belief about one’s creative strengths 
and weaknesses) and contextual 
knowledge (i.e., beliefs about when, 
why, and how to be creative)

Creative self-image
Beliefs about the value of creativity, 
appraisals of the risks involved, 
and the role creativity plays in one’s 
broader sense of self

Perceived value of creativity
Belief about the value, merit, or 
worth of creativity in relation to 
one’s broader sense of self

Willingness to take creative risks
Beliefs about one’s willingness to 
take creative risks

Figure 10. Summary of creative self-beliefs. Reproduced from Beghetto & Karwowski (2023).

literature review

very creative. Within the school environment, Hadini (2015) explains 
that extrinsic rewards can drive interest and new skills, but ultimately 
intrinsic motivation leads to more interest, engagement, making kids 
try harder when things get difficult, which ultimately leads to more 
creative output. 
Another key impact on motivation is the creative self-beliefs someone 
has about themselves. Creative self-beliefs can be seen as critical 
factors that make creativity possible (Beghetto & Karwowski, 2023) 
and are a core concept in explaining the influence of the Actor on 
creative outcomes.  

In exploring pedagogical strategies to support children’s design skills, 
Klapwijk and Stables (2023) reference the work of Looijenga (2021) on 
how to effectively engage primary school students. Based on multiple 
case studies, Looijenga found that children often become disengaged 
when their basic psychological needs for autonomy, competence, and 
relatedness are not met. When these needs are supported, students 
tend to show greater motivation and enhanced creativity. To foster this, 
design tasks should be clearly defined, include explicit criteria, and 
offer opportunities for children to share their personal knowledge and 
experiences.
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Since creative confidence is dynamic and shaped by experience, 
childhood offers a valuable opportunity to support its development 
from a young age, as children are still constructing their understanding 
of who they are, what they are capable of, and their place in the world. 

3.3.3 Gaining creative confidence through 
creative activities

literature review

Each major category can be divided into subcategories. These 
categories are not isolated, but rather, they form a dynamic system of 
beliefs that influence and reinforce each other (Karwowski, Lebuda, 
& Beghetto, 2019). From this point onwards, the focus will be on 
creative confidence, as it serves as a starting point for agency: it 
directly enables children to participate in creative tasks, making it an 
immediate and practical target for design. While self-image and self-
awareness remain important, they are more indirectly captured in this 
study and could form the basis for future research. The focus of this 
study will be on creative confidence, as it directly supports children’s 
engagement in creative tasks in the present, while also fostering the 
self-beliefs necessary for creative growth over time.

Creative confidence is broadly defined as the ‘belief in one’s ability to 
think or act creatively in and across performance domains’ (Beghetto, 
2013). This creative confidence is built through creative self-concept 
(a general belief in one’s creative ability) and creative self-efficacy 
(confidence in performing creative tasks in specific situations) 
(Beghetto, 2013). Creative self-efficacy is defined as future-oriented 
and highly dynamic, which aligns well with children growing up: they 
are still forming beliefs about their abilities and are more open to 
influence through encouragement, feedback, and experience.

Of particular importance is the research by Atwood-Blaine et al. (2019), 
who found that children (aged 9-14) can significantly improve their 
creative self-efficacy simply by participating in creative activities. The 
creative self-efficacy was measured before and after playing a game 
and creating a multimedia poster, and a significant increase in their 
confidence to perform creative tasks was observed.
The activities used in the study needed to target multiple aspects to 
qualify as ‘creative activities.’ These aspects are based on Hadani’s 
(2015) framework of ‘critical components of creativity,’ which include 
imagination, decision-making, flexibility, communication, collaboration, 
motivation, and movement. Figure 11 shows the elements. Appendix 
C summarizes each component and highlights its role in nurturing 
creativity. 

Figure 11. Critical componants of creativity. Adapted from Hadani’s (2015)
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The importance of motivation has been mentioned before, and the 
Science Hub highlighted the need for decision-making, communication 
and collaboration in earlier research projects. 

Within the Your Turn toolkit, decision-making is made explicit in the set 
of design tools around evaluating and selecting ideas after the ideation 
phase (Klapwijk et al., 2021). However, it is worth noting that Van 
Broekhoven et al. (2022) found that active guidance is necessary in 
this process to protect children from their own bias, as many children 
choose realistic over original ideas in the decision-making process.

The aspect of communication is recognized by the Science Hub as a key 
skill to work in teams but also to present and share ideas. A case study 
with pupils aged 9–12 showed that presenting to real stakeholders 
required specific language skills, which most kids struggled with (Silva 
Ordaz, Klapwijk, & van Dijk, 2018). They found teaching strategies 
to help kids with different ways of presenting, but also the influence 
is of body language, gestures and role-play. While presenting ideas 
may be less central during the idea generation phase, learning about 
these communication techniques can still support peer interaction and 
collaborative work. However, imagination, flexibility and movement 
are new interesting elements to keep in mind.

So, engaging in creative activities is, in itself, essential for building 
creative confidence. Kelly and Kelly (2013) take this a step further and 
explain that experiencing multiple small successes while doing creative 
tasks is even more beneficial. These small wins can gradually reduce 
self-doubt and build creative confidence, making it easier to approach 
future creative challenges. 

A similar viewpoint on creative activities is found in a case study by 
Klapwijk and Van Den Burg (2019). Children were asked to pause 
midway through a brainstorming session and reflect on their divergent 
thinking by looking at the learning goals of the activity. This simple 
intervention helped the children to articulate what effective divergent 
thinking looked like, identify strengths and weaknesses in their own 
approaches, and adjust their strategies in real time. Such moments of 
reflection can serve as a “little win”, instead of just celebrating outputs, 

learners celebrate insight into their own creative growth, which in turn 
strengthens creative confidence. 

Also, when doing creative activities, McGehee (2022) concluded that 
having a lack of domain-relevant skills can hinder creativity (linked 
to the previously mentioned research by Amabile (1983), while 
psychological safety (Edmondson, 1999) encourages risk-taking and 
consequently creative behaviour. Psychological safety is related to 
the idea of a ‘brave space’, which will be further explained in the 
‘Affordances’ section.

Key findings

Creative self-beliefs shape children’s creative output.
Children’s creativity depends on active engagement and motivation, 
which are strengthened when they believe in their own creative abilities 
(creative confidence).
This confidence grows through experience, as simply taking part in 
creative tasks helps children build trust in their own creative capacities.
To be effective, these tasks should be tailored to children’s level of 
knowledge, target different skills (such as imagination, collaboration, 
and communication), and include moments to pause and reflect on the 
process 

How do creative self-beliefs affect creativity in children?
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3.4 Audience:
The role of teachers, peers and parents

Within the context of education, one of the key Audiences is the 
teacher, especially when they are responsible for teaching design to 
the kids. Calavia et al. (2023) explain that teaching design requires 
teachers to adopt a different role. Beyond being educators, they might 
also need to act as coaches, resource providers, and even designers 
themselves. For the teachers to be able to take on these new roles, it is 
important to properly instruct the teachers in what creativity is and how 
to do problem-solving design activities (Lewis, 2006). 

Stepping into the new roles, there are several important factors to 
consider and actively put into practice. It already starts before the actual 
teaching. If a teacher expects and recognizes creative behaviour in the 
pupils, the creative self-efficacy of the pupils will increase, making 
them act more creatively as well (Atwood-Blaine et al., 2019; Plucker 
et al., 2004). Support from a respected figure, like a teacher, can 
serve as a powerful social persuasion that strengthens students’ belief 
in their own creative ability (Bandura, 1997).

3.4.1 Expanding the role of teachers

literature review

Audience Multiple others who evaluate, contribute 
to, and engage with creation

Others who engage with 
and evaluate the creation

The role of teachers, peers and 
parents as social influences

5 A’s Original meaning (Glăveanu, 2013) In simpler terms Meaning within context

The role of teachers, peers, and parents, as captured in the ‘Audience’ 
dimension of the 5 A’s framework, is central to understanding how 
social influences can support or hinder the development of creativity 
in the classroom. The influence of the Audience is key to investigate 
the question: what are enablers and obstacles to training problem-
solving-oriented creativity in children within the classroom context? 
In particular, this section will focus on answering the question from 
the perspective of teachers and peers (as collaborators) in the design 
process.

3.4.2 Bias as a blocker of creativity
Karwowski (2022) expands on the influence of teachers by showing 
that they are particularly sceptical of ‘rebelliously creative’ students, 
who are seen as highly independent or are known to often challenge 
rules or norms, even if they are just as creatively capable. These biases 
are less about creativity itself and more about personality traits that 
clash with classroom norms. Because such biases can unintentionally 
hinder students’ confidence, it is immportant for teachers to be aware 
of their biases and put it aside to better support children.

Teachers’ expectations may also be shaped by assumptions about how 
creativity develops with age. Some scholars have described the ‘fourth-
grade slump’, a sharp drop in creativity around age 9 and 10 (Torrance, 
1968), while others have observed a more gradual decline in creative 
self-beliefs as children progress through school (Beghetto et al., 2011). 
Still, more recent analyses suggest that the overall developmental 
trajectory is more complex and depends on factors such as 
measurement method, cultural context, and participant characteristics 
(Karwowski, 2022; Said-Metwaly et al., 2020). These mixed findings 
highlight the importance of not letting such assumptions bias teachers’ 
perceptions, but rather of creating learning environments that actively 
nurture creative thinking, especially during late childhood when these 
questions are most often raised.
On the more practical side, Beghetto et al. (2011) highlight that 
supervisory support and positive feedback from teachers can also 
significantly boost the creative self-efficacy of children, during the 
creative process. 
This suggests the design should include features that create space for 
encouraging children through positive feedback, increase teachers’ 
awareness of their role as role models and of their potential biases, all 
while supporting the teacher in the design process.
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3.5 Action:
the creative process

Before Amabile’s influential contributions to creativity research explained 
earlier, Guilford (1950) also explored the meaning of creativity. For a 
long time, researchers considered creativity to be an intellectual ability, 
so closely tied to someone’s intelligence. People believed that being 
creative simply meant having a high level of intelligence or smart 
thinking, so creativity and intelligence were often treated as the same 
thing. However, Guilford was one of the first to challenge the idea that 
creativity is simply an expression of intelligence and instead explained 
creativity as divergent and convergent thinking.
Divergent thinking refers to the ability to generate many different 
solutions to a problem, while convergent thinking narrows it down 
again to one ‘right’ solution (Gonçalves, 2016). 

3.5.1 Divergent and convergent thinking

The ‘Action’ in the 5 A’s of creativity refers to the mental and physical 
processes involved in generating ideas and dives into how cognitive 
processes, such as divergent and convergent thinking, support 
creativity in children. 
Action emerges from the interaction of the Actor, Audience and with 
the Artifact, and includes the thinking and doing involved. 
One way to understand how we think and understand things, is 
through the concept of cognition. Copley (1999) describes cognition 
as the mental process of acquiring, organizing, interpreting, and 
using information. Cognition is made possible by cognitive abilities, 
including the creative thinking processes known as divergent and 
convergent thinking.

literature review

Action Coordinated psychological and behavioural 
manifestation situated in context

Doing and thinking involved 
in creating something

Creative process in doing 
idea generation

5 A’s Original meaning (Glăveanu, 2013) In simpler terms Meaning within context

3.4.3 Peer dynamics in creative teamwork
Next to the influence of teachers, the role of fellow students is also 
important to consider. Many idea generation techniques rely on 
teamwork, and several of the design tools in the Your Turn toolkit 
are explicitly built around collaboration. In research with children, 
Van Mechelen et al., (2014) observed a range of group dynamics 
that shaped the design process, either in a positive or negative way. 
Some of these influenced the level of engagement, for example when 
participation was unequal or when one child took on a dominant role. 
Others were more closely related to motivation, such as treating the 
task too lightly or rushing too quickly to agreement. These dynamics 
illustrate how peers can significantly shape the collaborative process 
and affect how children engage with creative activities. 
Followed by the finding of these dynamics, Van Mechelen et al. (2015) 
explain that within design projects, teamwork should be treated as 
a learning process as well. In particular, structured reflection on 
collaboration has been shown to help children recognize unhelpful 
behaviours and develop strategies to improve group work over time. 

Key findings

Teachers play an important part in enabling creativity and need to 
adopt new roles, but to do so they first require clear instruction in the 
meaning and value of creativity and design activities.
Before engaging in the classroom, teachers need to be aware of 
their own biases and expectations, as viewing students’ creative skills 
positively makes students more likely to believe in and act on their own 
creative abilities.
During creative action, teachers need to provide feedback and offer 
support.
Peer dynamics can both enable and hinder creativity. Treating teamwork 
as a learning process, with reflection on group work, helps children 
overcome these obstacles and build stronger creative problem-solving 
skills.

What are enablers and obstacles to training problem-solving-oriented 
creativity in children within the classroom context? 
Looking at teachers and peers specifically
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Divergent thinking, defined as generating many different solutions or 
ideas to a problem, can be challenging for people, so many different 
tools and techniques have been developed to help with creative 
thinking. In a study on enhancing student creativity, Sun et al. (2020) 
demonstrated that actively training students in different techniques, 
significantly improved their creative performance. The techniques used 
in research were based on three elements: association (connecting 
different ideas or things together), decomposition (breaking big 
problems, ideas or products into smaller parts), and combination with 
adjustment (Putting ideas together but changing them a little to make 
something new) (Sun et al., 2020). 

Other divergent thinking techniques that increase creativity can be 
brainstorming or asking explorative questions, while fostering a non-
competitive and relaxed environment. Howard-Jones (2002) found 
that these techniques and environment led to more original ideas 
compared to students who were simply asked to generate ideas without 
any guidance.

3.5.2 Ways of Supporting Divergent Thinking

literature review

However, divergent and convergent thinking are not two stand alone 
types of thinking. They follow up on one another and the ability to shift 
continuously between these two types of thinking is very valuable to 
train creativity.  So, it is important for children to practice this when 
learning to design (Schut et al., 2019).  

So, on one hand, understanding these two types of thinking means that 
creativity can be supported by targeting and taking into account both 
kinds of thinking in design activities. On the other hand, this insight 
is valuable for teachers too. Instead of seeing creativity as something 
children are just born with or a sign of being ‘smart’, creativity can be 
understood as a set of skills that anyone can develop. Teachers can 
help students come up with many ideas and learn how to shape them, 
while keeping the creative process of divergence and convergence in 
mind.

Key findings

Creativity is a cognitive process, not just intellectual ability. Moving 
beyond the outdated view that creativity equals intelligence, research 
shows it relies on specific mental processes, especially divergent and 
convergent thinking.
Divergent and convergent thinking work in sequence. The ability to 
switch between generating many ideas (divergent) and narrowing them 
down (convergent) is essential and can be practiced and developed.
Understanding creativity as a trainable cognitive process also helps 
shift perceptions away from creativity as something you are born with 
or not, toward something that all students can learn and improve.
Divergent thinking can be challenging, but there are many different 
techniques (such as association, asking explorative questions or playful 
improvisation), to support it. These strategies help children generate 
more original ideas, showing that creativity grows when cognitive 
processes are actively supported.

How do cognitive processes, such as divergent and convergent 
thinking, support creativity in children?

Humour has also been identified as a valuable tool for enhancing 
divergent thinking in creative contexts. Flowers (2001) suggests that 
incorporating humour into design and problem-solving can lead to the 
generation of varied and original ideas. This aligns with the broader 
idea in creativity research that factors like enjoyment and intrinsic 
motivation foster creativity (Lewis, 2006).
Building on the link between humour and creativity, a study comparing 
improvisational comedians, product designers, and others found that 
comedians generated both a larger number of ideas and more creative 
ones (Kudrowitz & Wallace, 2010). Their improvisation training, 
including short-form association games, significantly boosted their 
idea generation abilities. This suggests that exercises encouraging 
non-obvious connections, playful thinking, and association could help 
children produce more and more creative ideas.
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3.6 Affordances:
Materials and classroom environment

Education plays a central role in shaping how children develop as 
creative individuals, making it a key context for understanding the 
factors that influence creativity early in life. The role of schools in 
developing creativity is still debated. Some believe it supports creative 
growth, while others argue it may unintentionally limit it, especially as 
children grow older.

A commonly known opinion among educators is reflected in the 
most viewed TED Talk to date called ‘Do schools kill creativity?’ by 
Robinson (2006), where he argues that even though children are born 
creative, the educational system teaches them not to be. He elaborates 
on this by explaining that the educational system is too focused on 
standardization and conformation, like giving grades and assessing 
work that is either right or wrong (Robinson, 2011).
A different viewpoint is proposed by Karwowski (2022) in ‘Schools 
do not kill creativity’, where he explains that creative and educational 
processes often go hand in hand. In both processes, there is a need 
for creative confidence, valuing the task and self-regulation to be 

3.6.1 The impact of education on creativity

The final ‘A’, Affordances, highlights the importance of the environment 
in shaping creative behaviour and investigates the question: what 
are enablers and obstacles to training problem-solving-oriented 
creativity in children within the context of the classroom? It is the 
overarching layer of the 5 A’s framework that shows how creativity is 
supported by the surroundings that make it possible or invite it in. 
Affordances can either encourage exploration and risk-taking or subtly 
discourage creative engagement.
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Affordances Cultural, material, and social 
conditions enabling creativity

What the environment 
allows or offers to do 

Provided (design) material and 
classroom environment

5 A’s Original meaning (Glăveanu, 2013) In simpler terms Meaning within context successful and for the student to be motivated. Still, this raises the 
question: do traditional school settings truly give students the space to 
find personal meaning in tasks and regulate their own learning, or do 
many students complete creative assignments simply because they are 
required to?

In the context of enhancing creativity in education, the environment 
is shaped both by the broader educational context and ‘Audience’, as 
well as by specific classroom conditions. Multiple studies emphasise 
the importance of a classroom culture that makes room for failure, in 
contrast to traditional school activities where outcomes are often seen 
as either right or wrong (Lewis, 2006). Making room for failure and 
the earlier mentioned risk-taking, can be fostered within the concept 
of a ‘brave space’. 

In contrast to a ‘safe space’, the brave space encourages people to 
take risks and step into discomfort (Arao & Clemens, 2013), so they 
are actively engaged and feel more agency, which are previously 
mentioned elements to grow creative confidence. However, stepping 
into a brave space can feel daunting, as it requires embracing 
vulnerability and uncertainty. Therefore, several guidelines have been 
proposed to guide how to build a brave space. Stubbs (2019) for 
instance, introduced the ‘six pillars of a brave space’, which include: 
vulnerability, perspective-taking, leaning into fear, critical thinking, 
examining intentions and lastly mindfulness, shown in figure 12.

3.6.2 Classroom conditions



34

literature review

Vulnerability invites both teachers and students to be open about 
not knowing, sharing parts of their own story, or risking mistakes. 
Perspective-taking means listening with curiosity to the lived experiences 
of peers, without needing to adopt their viewpoint but striving to 
understand it. Leaning into fear encourages kids to see discomfort 
as an opportunity for learning and growth, rather than something to 
avoid. Through critical thinking, people engage with ideas rigorously 
and fairly, challenging assumptions while staying open to critique. 
Finally, examining intentions and practicing mindfulness ensure 
that contributions are thoughtful, self-aware, and grounded in the 
present moment, helping to create an environment where meaningful 
conversations can happen.

A leading study in creative thinking for the development of the ‘Your 
Turn’ materials gave insight into ways to help create an environment 
in which creative action can flourish (Klapwijk, 2017). The research 
emphasised the role of the teacher in helping children generate ideas, 
as they can make a big difference in supporting creativity, and is in 
line with the previously mentioned research by Howard-Jones (2002) 
on fostering creativity in the classroom. Especially strategies 2, 3 and 
4 are key within designing for the idea generation phase in the design 
process.

The 5 key strategies for fostering an environment for children to 
enhance their creativity are:

1. Open problem formulation: Using open but tangible identified 
problems to help children get started with designing,
2. Shifting between divergent and convergent thinking: Supporting the 
balance between these, but also making room for iteration and sharing 
ideas,
3. Using energizers and various divergent thinking techniques: Helps 
with generating ideas, at the same time create an open atmosphere 
by using the brainstorm rules (Wetenschapsknooppunt TU Delft & 
ontwerpbureau Meeple, n.d.):

Everything is allowed
Postpone your judgement

Create as many ideas as possible
Ideas are owned by every-one!

1+1=3
Draw

Give each other compliments

4. Iteration, rapid prototyping and embracing failure: Kids freely test 
and improve ideas, without being too attached to their ideas,
5. Assessment of creative thinking: Clarifies what can be learned 
through design activities.

Figure 12. Visual of the brave space pillars based on Stubbs (2019)

vulnerability

mindfulness

perspective taking leaning into fear

critical thinkingexamining intentions
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3.7 Conclusion
The literature review explored the research question: “How is creativity 
supported during the idea generation phase among primary 
school children aged 9 to 12?” The question can be answered 
by considering the interplay of cognitive, social, and environmental 
factors that shape children’s creative development in schools. 

Based on theoretical insights, the research question can be answered 
as follows:

What creativity is:
Creativity is not a fixed trait, but a dynamic, social process shaped by 
the interaction of the actor, audience, artifact, action, and affordances. 
So, it is key to consider how creativity must be supported in context, to 
see how it can be best supported.

Key findings

At the school-wide level, creativity can be hindered by education 
systems that prioritise standardisation and conformity, such as grading 
and right–wrong assessments. These structures may create a fear of 
failure and reduce students’ willingness to take risks. To counter this, 
environments that emphasise creative confidence, task value and self-
regulation can support children’s creative development.
Within the classroom, a culture that normalises failure as a way to learn 
from mistakes and encourages risk-taking is essential. Establishing a 
brave space, where elements like vulnerability, critical thinking, and 
leaning into fear are actively encouraged, provides children with the 
psychological safety and agency needed to build creative confidence 
and strengthen problem-solving-oriented creativity.

What are enablers and obstacles to training problem-solving-oriented 
creativity in children within the classroom context? 
From the perspective of the general environment

How types of thinking support creativity:
Thinking supports creativity because it involves trainable cognitive 
processes, specifically the ability to generate many ideas (divergent 
thinking) and narrow them down (convergent thinking). By practicing 
these mental strategies, all students can develop more original and 
effective solutions.

How creative confidence supports creativity:
Children’s creative output is strongly shaped by their creative self-
beliefs and directly influences children’s motivation and engagement 
in creative tasks. Creative confidence specifically, grows through 
participation in creative activities, especially when tasks match their 
knowledge, encourage collaboration, and allow moments of reflection. 

How the classroom environment supports creativity:
Teachers and peers are both enablers and obstacles. Teachers need 
to move beyond functioning as educators alone to becoming guides 
and supporters, but this is only possible if they themselves have a 
clear understanding of creativity. On a broader level, school systems 
emphasizing right-or-wrong culture restrict risk-taking, which is essential 
to foster brave spaces, where failure is reframed and students’ sense of 
agency is strengthened.
Peers support creativity most effectively when opportunities for 
structured reflection during collaboration are provided.

Reflection on creative confidence and creative self-beliefs
While the main focus point of the literature study has been on creative 
confidence, as it is the most immediate and actionable starting point 
for children’s agency, the literature findings also implicitly touch on 
children’s broader self-image and self-awareness. As mentioned in 
section 3.3,  Karwowski, Lebuda, and Beghetto (2019) highlighted that 
all creative self-beliefs are part of a connected and dynamic system. 
Though the main focus will remain on creative confidence, future 
research could extend research on examining how these different 
self-beliefs interact, and by developing tools to capture their wider 
influence on creativity in education.



4.1 current materials
4.2 teacher context interviews
4.3 Science Hub context interviews
4.4 conclusion

This chapter explores the current educational context of Your Turn through 
looking at current materials and by interviews with teachers and educational 
experts. While the literature review addressed the research question from a 
theoretical perspective, this chapter considers it from a practical perspective. 

context research4
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4.1 Current Your
Turn materials

4.1.1 Current design tools

context exploration

To understand where the opportunities for expanding the Your Turn 
lie, an overview of the existing idea generation tools in the Your Turn 
toolkit will be examined and reflected upon.

Second, the existing knowledge and resources available about creativity 
in the context of Your Turn will be reviewed, from the perspective of 
teachers who have no prior experience with design and are looking 
to introduce design activities into their classrooms. This review aims 
to identify what support is currently available and how accessible and 
practical it is.

The next step focuses on generating and selecting ideas, which is 
divided into ideation tools and evaluation tools, such as brainstorming 
methods, idea-rating techniques, feedback activities, and voting 
strategies. Once a concept is chosen, prototypes are built, tested, and 
presented in different formats for design pitches.

As the focus of this project is on idea generation, the five design tools 
that support this are the Inverse Brainstorm, Picture Brainstorm, Word 
Brainstorm, Open Your Senses, and Combine and Fantasize (figure 
14).

The Your Turn toolbox contains a list of individual design tools, 
organized into the five steps of the design cycle introduced earlier 
(figure 13). For example, the first group of tools support the first phase 
of the design process, exploring and formulating the problem. These 
tools help children build empathy with end users, reflect on their own 
experiences, and map the design environment.

Figure 13. Design cycle used in the Your Turn materials (Klapwijk et al., 2021)

Figure 14. Overview of current idea generation tools (Klapwijk et al., 2021)



38

7

Your Turn for the Teacher – Guidebook

1 –  setting up a real life 
design project

Well begun is half done. Before choosing design activities and tools, it 
is often useful to have already taken several decisions about the design 
lessons in general and to fill in the adjacent Design Topic Chart. After 
introducing design learning in general, we provide several suggestions 
per group of questions. 

1.1  What is Design and Technology Education 
about?

The following quotation, often attributed to Albert Einstein, emphasises 
the creative and generative nature of design:

“Scientists investigate what already is, engineers create that which 
has never been”  

Creativity is always about something that is not yet there; it is about 
the future. Designerly thinking is an excellent vehicle to develop 
creative thinking in classrooms and can be applied to any topic – from 
designing a digital game to learning mathematics, from developing an 
environment for polar bears to organising an Easter party for parents.

Through creative design and technology students learn to develop new 
or original solutions. The design outcomes do not have to be new in the 
sense that they have never been thought of before. Most important for 
the students’ learning is that they create outcomes and solutions that 
are new for them. The result is not copied, but a result of the student’s 
imagination and therefore authentic. 

In these projects hands and minds interact continuously. Through 
iterations learners will develop their solutions. Investigation of the 
problem, idea generation and selection as well as developing, making 
and testing are important at all stages in a project. 

As a teacher you guide your students in this creative process and give 
them the chance to use mistakes to improve their designs. 

context exploration

Each method provides a different entry point into the creative process 
and is adapted from established design ideation techniques originally 
developed for professional contexts. Their adaptation for children 
makes them accessible and easy to understand, while maintaining the 
core purpose of stimulating creativity.

The Picture Brainstorm and Word Brainstorm methods are designed to 
provide a spark of inspiration when children get stuck. By introducing 
external prompts, either through images or words, they help children 
to explore new directions. 
The Inverse Brainstorm similarly invites participants to flip assumptions 
and look at problems from unexpected angles, providing an open and 
flexible starting point for ideation. The teacher guidebook (Klapwijk 
et al., 2021) highlights that it is especially useful when a class is still 
learning how to generate ideas, as it is done in collaboration with the 
whole class.

Combine and Fantasize adds an element of playfulness, encouraging 
children to merge objects with varying object qualities into imaginative 
ideas. This method often sparks surprising and original outcomes, 
but it does need to be adapted to the design challenges for the best 
outcome. Open Your Senses has a very different approach compared 
to the other current methods in the toolbox, focusing on observation 
and sensory exploration. It grounds creativity in real-world experiences 
and invites participants to notice their surroundings in new and 
meaningful ways. Both methods are especially suitable when a location 
is an important aspect and are mentioned to generate more original 
designs (Klapwijk et al., 2021).

Reflection
Together, the methods provide a good and versatile foundation for 
supporting ideation with children. They balance accessibility with 
creativity, and they encourage divergent thinking through verbal, 
visual, and sensory modes. At the same time, based on the research 
findinges, there remains room to further support children in actively 
engaging with their creative thinking. This could include providing 
stronger starting points for idea generation, encouraging more 
collaborative teamwork and building on each other’s ideas, exploring 
new modes of expression beyond verbal and visual formats, and 
reducing the likelihood of participants getting stuck.

Alongside the existing design tools, Your Turn also provides knowledge 
and resources on creativity in different forms. These resources will be 
reviewed with a focus on how they support teachers who have no prior 
experience with design but wish to introduce design activities in their 
classrooms.
Previous literature has emphasized the crucial role of teachers in 
fostering creativity, for example, by providing feedback and creating 
supportive environments. At the same time, it underlines the importance 
of teachers developing an understanding of design and creativity, as 
well as recognizing the role they play in facilitating these processes.

4.1.2 Teacher Support in Design

Guidebook Your Turn for the Teacher
The central and most important resource for teachers is the Guidebook 
Your Turn for the Teacher (Klapwijk et al., 2021). This guidebook is 
practical in nature and designed to help teachers set up their own 
design projects. It begins by explaining why and how to start a design 
project, using a “design topic chart” as guidance. It then introduces a 
set of design tools, supported by a “design flow chart,” and concludes 
with notes on the learning process (see figure 15).
Creativity is introduced in the opening chapter as one of the 21st-
century skills that can be fostered through design. The need for ‘proper 
guidance of teachers’ in learning design is highlighted in explicit ways 
of how teachers can support children by providing examples, talking 
about the learning goals and providing feedback.

Your Turn for the Teacher – Guidebook

setting up a real life 
design project 
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The first chapter introduces teachers to the concept of design and its 
link to creativity, as illustrated in the following passage:

“Creativity is always about something that is not yet there; it is about 
the future. Designerly thinking is an excellent vehicle to develop 
creative thinking in classrooms and can be applied to any topic – from 
designing a digital game to learning mathematics, from developing an 
environment for polar bears to organising an Easter party for parents.” 
(Klapwijk et al., 2021, p. 7)

The guide then explains design as an iterative process and outlines 
the steps of the design cycle. It provides practical advice for setting 
up projects, from choosing engaging themes to involving real-world 
stakeholders. It also highlights various learning goals connected to 
21st-century skills. Within the context of idea generation, the ability 
to “think in all directions” is most frequently referenced. Other skills, 
such as learning from mistakes and engaging with the process, are 
also linked to creativity.
Insert image

The final chapter focuses on the learning process. It emphasizes 
discussing learning goals and success criteria with students, providing 
constructive feedback, and using examples to guide children’s progress. 
The examples are often given alongside some tools, so pupils can 
practice with a design tool before applying it to their own projects, and 
teachers can also demonstrate activities using these examples.

Other Resources for Teachers
In addition to the guidebook, the Science Hub at TU Delft shares research 
and developments through its website (Wetenschapsknooppunt TU 
Delft, n.d.).
For teachers who wish to deepen their understanding of creativity 
in particular, the “Creative Thinking” section is especially relevant. 
The main insights presented focus on the “generating and selecting 
concepts” phase of the design process, which follows the initial idea 
generation. Key themes include divergent and convergent thinking, 
fixation, and the role of feedback.

Reflection 
Some critical elements for teachers to know are covered in the current 
materials, like divergent thinking, the need for clear learning goals 
and giving feedback.  Some essential literature findings are however 
not mentioned, like the influence of creative confidence, the influence 
of expectations and bias, the need for reflection and actively fostering 
brave spaces. This gap highlights an opportunity to further support 
teachers by integrating these elements into the materials, helping 
them more effectively foster creativity and a supportive classroom 
environment. 
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4.2 Teacher context 
interviews

context exploration

The teacher interviews investigated whether the theoretical findings 
align with practice, focusing on definitions of creativity at schools 
and the enablers and obstacles the teachers experience in teaching 
creativity in primary schools today.

To gain these insights, six semi-structured interviews were conducted 
with primary school teachers working with groups 5 to 8 (ages 
9-12) in a variety of Dutch primary schools and one teacher from 
an international school (School 5, see figure 6, Chapter 2.4.1). The 
purpose of these interviews was to explore what knowledge teachers 
have about creativity, whether and how they teach it, and how they 
support students in thinking creatively. The interviews were kept open 
in structure to identify whether certain areas of creativity were more 
familiar or unfamiliar to some teachers, and to better understand 
varying perspectives on creativity in primary education across different 
schools. The full interview guide can be found in Appendix D.

The insights gathered from the interviews were grouped into thematic 
areas.
Teachers’ personal views on creativity
When asked how they see creativity reflected in primary education, 
most teachers initially associated it with arts and crafts (Dutch: 
handvaardigheid). Upon reflection, some expanded their views, 
mentioning skills like problem-solving, or noting that creativity can, in 
fact, be found in nearly every subject area.

Creativity in the school’s educational vision and materials
None of the schools had a specific method or curriculum for teaching 
creativity, and only some had one for teaching art (also aimed at 
creativity, but not specifically at problem-solving). Teachers commonly 
noted a lack of time to prepare lessons, leading them to prefer short, 
straightforward activities. In the absence of structured methods, many 
turn to platforms like Pinterest for lesson inspiration, particularly for art 
classes.

Some teachers observed that creative subjects like art and music are 
often the first to be skipped when schedules are tight, while subjects 
like math are prioritized daily. Additionally, they mentioned how 
creativity is sometimes seen as more appropriate for the ‘smarter’ 
students. Creative challenges are occasionally reserved for the 
‘plusklas’ (enrichment classes), rather than the entire class. This is 
often due to a focus on ensuring that all students first master the basic 
learning goals. Teachers may hesitate to offer open-ended, creative 
tasks to the whole class if they are unsure whether some students fully 
understand the core material. As a result, creative assignments are 
sometimes positioned as optional extras or extensions, rather than core 
tasks, to avoid overwhelming students who may still be working on 
foundational skills.

Evaluation and feedback practices
Most teachers noted that their schools do not have clear definitions or 
guidelines for evaluating creativity. Although most subjects in school 
receive formal grades, art classes, which teachers associate most with 
creative work, are rarely graded in the same way. When teachers are 
required to assess creative work, they often struggle with what criteria 
to use: should they judge the final product, the effort, the process, or 
the neatness? These aspects are rarely specified.

Some schools make use of grading rubrics with predefined criteria. 
Teachers found that these helped students by providing clear 
expectations and goals. However, one teacher recounted a downside: 
when students produce visually attractive work that doesn’t meet the 
rubric requirements, they sometimes become frustrated by a lower 
grade. Yet, this frustration can lead to deeper engagement, students 
who redo their projects often end up feeling more proud of the final 
result.

While giving feedback during (creative) activities for kids to iterate 
their tasks isn’t yet a common practice, most teachers are beginning 
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to include it in their lessons. They noted that when students are used 
to feedback, they no longer perceive it as rejection, which highlights 
the importance of consistently including feedback throughout their 
education. 

Teachers in Dutch schools largely work within a right/wrong evaluation 
culture. One teacher mentioned that this black-and-white approach 
limits creativity. Interestingly, the teacher from the international school, 
where no grades are given, shared that even there, some of the 
brightest students cannot stand to be wrong and can get upset if they 
do not know it all.

Why children get stuck in creative exercises
Most teachers observed that students often get stuck during creative 
tasks. They struggle with how to begin, continue, or adapt an idea. 
Several reasons were offered: thinking independently is challenging, 
and copying an example is a safer, easier route. 

Teachers also noted that as children grow older, their creativity tends to 
decline. This was attributed to a kind of “reality check,” where children 
dismiss imaginative ideas as unrealistic. Also, factors like intellectual 
ability, home environment, and upbringing play a role in how easily 
children engage in creative tasks.

How teachers stimulate student creativity
Every teacher said that when kids ask them for help, they encourage 
the kids to find the solution themselves by asking explorative questions 
like: “How would you solve this problem?” or guiding their thinking 
process step by step, without revealing the answer.
Some teachers encourage creative thinking subconsciously and ‘in 
the moment’, while others apply more structured approaches: having 
students write down keywords, combine 2 completely different things 
together, use visuals instead of words, or participate in ‘chalk talk’ 
where kids build on each other’s ideas. 

One teacher shared how she uses a storybook to spark imagination. 
During reading it, she would stop and ask the children what they 
thought might happen next. 

At first, they were puzzled, 
“But it’s written in the book,” they said.
The idea of making predictions felt strange to them. However, as she 
encouraged them to imagine different possibilities, a few children 
started to engage. Over time, some began to feel confident enough to 
share their own ideas about the story’s direction.

Key findings

Most teachers initially associated creativity with arts and crafts, though 
some expanded their view to include problem-solving and creativity 
across subjects after reflection.
Creative tasks are typically offered to high-achieving students in 
enrichment settings, while others receive them only after mastering 
basic learning goals, positioning creativity as an optional extra.

How is creativity defined?

There are no structured methods for teaching creativity in the schools, 
and under time pressure, creative subjects are often skipped in to 
prioritise core subjects like math.
A dominant right/wrong evaluation culture discourages 
experimentation, and even in schools without formal grades, students 
often resist ambiguity or fear making mistakes.
Related is the finding that many students get stuck when asked to be 
creative, because they are afraid of being wrong or dismiss their ideas 
too quickly because they are not ‘realistic’.

What are enablers and obstacles to training problem-solving-
oriented creativity in children within the classroom context? 
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4.3 Science Hub
context interviews

context exploration

Following the conversations with teachers, the broader context of 
design education in primary schools was further explored through 
informal interviews with people involved with the Science Hub TU 
Delft. As mentioned earlier, this initiative brings together researchers, 
designers, and staff from TU Delft, in collaboration with primary school 
teachers, with the aim of fostering creative thinking, design, and 
research in the classroom. The primary focus of these interviews is to 
explore the enablers and obstacles of training problem-solving-
oriented creativity in children within the classroom context.

Three informal interviews were conducted with a researcher, project 
leaders, and a partner from the Maakotheek, an organization engaged 
in supporting science and technology education  (which also relates 
to design). They hold a valuable role that involves collaboration with 
schools, children, and professionals, as well as staying informed about 
current research developments.
Their knowledge provided valuable perspectives on the practical 
challenges kids and teachers face and their personal ambitions in 
bringing design-oriented learning to primary education.

Insights Your Turn researcher
The first conversation was with a researcher who was actively involved 
with the creation of the current Your Turn materials. Most idea 
generation materials in the current toolbox, were not newly invented 
but adapted from established design methods and reshaped to suit a 
younger audience.
In working hands-on with children during design activities, she 
observed how children often found it surprisingly difficult to generate 
ideas, and some would become emotionally stuck when a peer thought 
of a better idea. 

“It’s really surprising how hard it is for kids to 

come up with ideas” 

Also, within the design process, particularly in group 6, children 
frequently lost sight of what they were designing for, even when they 
had formulated the design problem themselves. 

Insights Science Hub project leaders
While these insights came from direct work with Your Turn, the Science 
Hub project leaders offered a broader perspective on the structural 
and didactic needs involved in teaching design. One insight from 
doing research with children was that they express themselves very 
differently through speech compared to writing, with written tasks 
often introducing unnecessary friction. When children need to explain 
their thinking, the project leaders found it often works best to talk with 
them rather than ask them to write it down. 
Moreover, they observed that the stimuli used to spark inspiration, such 
as characters or objects, do not always reflect children’s own cultural or 
knowledge frameworks, particularly in classrooms with diverse cultural 
backgrounds and upbringings. 

Insights Science Hub partner
The partner from the Maakotheek is an expert in the current OOL 
(‘Onderzoekend & Ontwerpend Leren) landscape, particularly through 
her close contact with teachers and schools. She observed that many 
teachers are unfamiliar with OOL and often struggle with its process-
oriented nature. Since most schools focus on result-driven teaching, 
teachers can find it difficult to let go of control and support open-
ended exploration when they begin working with design. This is 
understandable, as teachers make hundreds of decisions each day 
and often lack the time or headspace to consider multiple ways of 
approaching a problem. This mindset also influences students, who 
often stop generating ideas after coming up with just one, assuming 
they have already found “the right answer.”
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As she put it:

“Children are inherently creative, but we teach 

them not to be, because we teach them that there 

is only one correct answer.” 

An observation about the foundation of teaching design, is that some 
teachers view creative exercises as messy, time-consuming, and they 
lack knowledge about the underlying learning goals. Without a clear 
understanding of the educational value of creative activities, they often 
fall back on personal interpretations of what creativity means, which 
can be highly varied and subjective. Lastly, the experience level of 
both teachers and students plays a key role. Schools that have been 
practicing OOL for a longer time tend to be more confident and 
capable of working with more advanced design methods.

Key findings

During group work, especially in group 6, children can lose sight of 
the design goal (even if they helped define it themselves) highlighting 
the need for ongoing guidance and reminders throughout the process.
Most idea generation tools used in classrooms are adaptations of 
existing design methods, not originally developed with children in 
mind, which points to the need for new, research-based tools tailored 
to children’s emotional and cognitive development.
Many teachers are unfamiliar with the process-oriented nature of OOL 
and, within result-driven school cultures, often struggle to support 
open-ended exploration. Without a lot of experience or support, both 
teachers and students tend to fall back on finding “the right answer,” 
rather than exploring multiple possibilities.
Teachers often rely on personal, varied definitions of creativity and 
may see design activities as messy or time-consuming, especially when 
lacking the training, headspace, or understanding of their educational 
value and learning goals.

What are enablers and obstacles to training problem-solving-
oriented creativity in children within the classroom context? 

4.4 Conclusion

To address the research question of how creativity is supported during 
the idea generation phase among primary school children aged 
9 to 12, from a practice perspective, nine interviews were conducted 
with both practicing teachers and educational experts. Although their 
perspectives differed, they provided complementary insights into the 
real-world challenges and opportunities that children encounter when 
engaging in creative tasks at school.

Based on insights from practice, the research question can be answered 
as follows:

How creativity is understood and supported in schools:
Teachers vary widely in how they interpret and support creativity, 
often relying on personal intuition or experience rather than shared 
frameworks or school-wide goals. This results in inconsistent practices 
across classrooms and schools. The lack of structured approaches or 
formal guidance further compounds the problem: teachers frequently 
fall back on improvisation or copying example activities without 
learning goals.

How educational mindsets constrain creativity:
Result-driven cultures limit exploration. Both teachers and the experts 
stressed that high pressure to meet learning goals makes teachers 
prioritize “right answers” and limit room for creative exploration. This 
limits risk-taking and discourages iterative or open-ended creative 
processes in both teachers and students. 

How children experience creative idea generation
 Children struggle with idea generation and confidence. The teachers 
and Your Turn researcher both observed that children often get stuck 
during creative tasks, either due to lack of experience, fear of being 
wrong, or emotional comparison with peers. 



5.1 introduction
5.2 problem framing
5.3 reflecting with creative facilitation experts
5.4 design focus

This chapter defines the design direction to guide the Research through Design 
process by analysing the insights from chapter 3 and 4. From the insights, the 
main problems were validated with insights from creative facilitation experts and 
turned into a clear and actionable design challenge. 

defining the 
problem5
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In this section, the first analysis of the research findings is presented 
through a problem-framing lens. The goal is to identify the key 
challenges that shape how creativity is currently supported during 
the idea generation phase among primary school children aged 
9-12. By comparing insights from theory with insights from practice, 
three main problems emerge that highlight tensions between what is 
recommended in literature and what is experienced in classrooms. 

The analysis reveals the following main problems:

1. Result-driven culture in schools restricts the creative process 
2. Creative confidence is both the prerequisite and the result of creative 
engagement, leaving children caught in a cycle of hesitation 
3. Inconsistent understanding and support for creativity among 
teachers.

The problem framing forms a first step in translating research insights 
into a design direction. The analysis shows that both children and 
teachers face difficulties when shifting focus from outcomes to process, 
which creates a shared barrier to fostering creative confidence. As a 
result, the design direction guiding this thesis is framed as:

“How might we help 9–12-year-old children shift their focus from 
the end result to the creative process, in order to foster creative 
confidence, while also supporting teachers in understanding and 
facilitating this shift?”

The following sections elaborate on the problem framing, the validation 
of the identified issues, and how these insights ultimately inform the 
formulation of the design question.

5.1 Introduction

design direction

The insights gathered from the literature research and context research 
were individually mapped onto the 5 A’s of Creativity framework. This 
allowed for a structured way to interpret and categorize the key findings 
and the area of creativity they most relate to. Then, the findings were 
combined and reorganized based on emerging similarities, which 
helped to identify recurring themes and patterns across all sources. 
The full map can be found in Appendix E.

Through the mapping analysis, three core problems appeared. The 
problems are presented through comparing the theoretical view with 
what was found in practice and describing the tension and relevance of 
the problem. Appendix F shows the corresponding research findings 
for each problem more elaborately.

Problem 1: Result-driven culture in schools restricts the creative 
process
Theory says: Risk-taking, brave spaces, and reframing failure are 
essential to creativity. Divergent and convergent thinking should be 
practiced iteratively, and mistakes should be seen as part of the process.
Practice shows: Schools are dominated by result-driven mindsets, where 
“right answers” and efficiency take priority. Teachers feel pressure to 
meet goals, leaving little space for exploration. Children show similar 
behaviour, avoiding risks and sticking to ‘safe’ ideas.
Tension: Theoretical models of creativity rely on process-focused, 
open-ended exploration, but practice is dominated by outcome-driven 
constraints.
Why it matters: This creates a fundamental block: children can’t shift 
their focus to the process when the school culture pushes them towards 
end results.

In result-driven school cultures, both teachers and students often focus 
on finding the “right answer” and therefore find it hard to engage in 
open-ended exploration. As a result, students often fear failing, which 
results in holding back ideas, copying others, or avoiding creative risks 

5.2 Problem
framing
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altogether. In classrooms is a need for psychological safety, for students 
to take risks, share ideas, and value the creative process, which can 
happen in a ‘brave space’. There is a need to shift classroom culture, 
from outcome-focused to process-oriented, so students can develop 
creative confidence in an environment that supports experimentation, 
vulnerability, and learning through failure.

Problem 2: Creative confidence is both the prerequisite and the 
result of creative engagement, leaving children caught in a cycle 
of hesitation
Theory says: Creative confidence grows when children actively 
engage in creative activities that encourage exploration and reflection, 
matching their skills and knowledge. Having more confidence further 
drives motivation and engagement in creative tasks, which, in turn, 
feeds back into the development of more creative confidence.
Practice shows: Children often lack confidence in creative idea 
generation. They get stuck, fear being wrong, and compare themselves 
negatively to peers. Teachers also report that children are hesitant and 
unpractised in thinking in all directions.
Tension: Creative confidence is both the prerequisite and the outcome 
of engaging in creative tasks. Yet many children hesitate to participate 
due to fear of failure or self-doubt, which prevents them from developing 
the confidence they need.
Why it matters: Building creative confidence enables children to 
approach creative tasks with curiosity and persistence, making them 
more willing to explore ideas, take risks, and develop their creativity.

Children often struggle with idea generation and easily get stuck during 
creative tasks. These activities are too often reserved for the ‘smarter’ 
students, meaning many children engage with them less often. When 
they do, they tend to dismiss their ideas too quickly, out of fear of 
being wrong or because their ideas need to be realistic.
This points to a lack of creative confidence, which helps to think 
and act creatively. Confidence grows through practice, so the more 
children engage in creative tasks, the more confident and creative 
they become. To enable this growth and keep doing creative tasks 
often, children need to be intrinsically motivated, driven by interest 
and curiosity while enjoying what they do.

Problem 3: Inconsistent understanding and support for creativity
Theory says: Creativity is a dynamic, contextual process, shaped by 
social, cognitive, and environmental factors, and should be intentionally 
supported. Teachers, therefore, need to act as guides and facilitators, 
grounded in a clear understanding of what creativity entails.
Practice shows: Teachers interpret and support creativity very 
differently, often without shared frameworks or clear goals. Because of 
a lack in knowledge, teachers rely heavily on intuition or “ready-made” 
activities, which may not align with children’s creative development.
Tension: While literature emphasizes the importance of contextual 
support and having knowledge, in reality, support is inconsistent and 
ad hoc, which undermines both children’s development and teachers’ 
confidence.
Why it matters: When teachers lack clarity and support, they cannot 
step into the role of facilitators who nurture process-oriented creativity. 
Instead, they remain constrained by what they personally know, and 
think is right. This not only limits children’s creative growth but also 
reduces teachers’ own sense of agency and confidence in shaping 
environments where creativity is supported.

Many schools lack a clear understanding of what creativity actually 
is, why it matters, and how often it should be practiced. Without 
this foundational knowledge, creativity is rarely prioritized in school 
culture. Teachers, in turn, often carry negative or vague associations 
with creativity, seeing it as chaotic, impractical, or disconnected from 
curricular goals. But this also extends to how they think about their 
students, such as the belief that creativity declines with age or is limited 
to a select few “gifted” students, which can limit their ability to nurture 
creative potential in all learners.
Teachers can play a transformative role in building students’ creative 
confidence, but they need the right mindset and methods. By helping 
teachers gain knowledge on design and creativity, and supporting them 
to adopt new roles, such as coach, facilitator, and design thinker, we 
can enable them to actively shape learning environments that support 
creativity as a learnable, inclusive, and empowering process.
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To deepen the problem framing process and validate early insights, 
a creative session was held with a group of experienced creative 
facilitation experts. These four professionals specialize in guiding 
individuals and teams through creative processes, often using design 
thinking, visual thinking, and brainstorming techniques to unlock 
new perspectives and generate meaningful ideas. What unites them 
is a strong belief in the power of imagination, human potential, and 
the social value of creativity. Given their expertise in observing and 
supporting how people think and act creatively, they were especially 
well-suited to reflect on the topic of enhancing and supporting creativity.  
The specific sub-questions that were the focus of the session are: ‘How 
do creative self-beliefs affect creativity in children? And ‘what 
are enablers and obstacles to training problem-solving-oriented 
creativity in children within the classroom context?’.

The setup of the session is explained in figure 16.

5.3 Reflecting with 
creative facilitation experts

design direction

Planning
1 hour session with four creative facilitaion experts

Goals & Data to collect

Activities

1. The session started with recalling personal experiences with guiding and 
observing people in doing creative exercises.
2. Sharing and mapping of the experiences on the 5 A’s of Creativity 
framework to further analyse.
3. Discussion on the most interesting tensions and patterns.
4. Short brainstorming exercise based on the most relevant findings on the 
framework served as a springboard for the ideation phase, which will be 
further explained in Chapter 6.2.

Figure 16.b. Setup of the creative facilitation experts session.

The goal of the activity is to... Data
Explore creativity within the 5 A’s frame-
work through real-life experiences with 
facilitating creativity and to together 
generate insights, tensions, and future 
design directions for building creative 
confidence.

Experience post-its, experiences 
mapped on the 5 A’s framework, 
idea post-its from brainstorm, 
recording of conversation

Figure 16.a. Setup of the creative facilitation experts session.

5.3.1 Findings of the session
To move from the personal experiences to finding tensions and 
patterns, the experts voted for what they thought would be interesting 
opportunities for improvement.
Six topics were highlighted: 
1. There is a variety of personal style and preferences that need to be 
targeted 
2. Openness to fail
3. Doubt tends to be present (Thoughts like “This idea sucks”)
4. Children can get confused
5. Playing with an outcome (instead of just focussing on one final 
outcome)
6. (Growing in creative confidence) After a breakthrough

Figure 17. Key problems topics
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In the discussions, the experts elaborated on their insights and the 
highlighted topics. A central theme was the presence of doubt and fear 
of failure. Rather than removing doubt, they emphasized normalizing 
failure as part of the process and creating a space where “something 
doesn’t have to be good yet” helps children feel safe to begin. They 
also mentioned the importance of a process-focused mindset and 
highlighted the need to postpone judgment and make room to do it 
wrong. Also, the material (physical space) and immaterial (feeling it 
creates) atmosphere of the space plays a key role in shaping how freely 
children create.

In terms of guidance, children often need a small starter to begin, 
but too many instructions can be overwhelming. One participant 
explained: “If you tell too much or explain too many steps ... they don’t 
want to do it. But if you guide them step by step, that is powerful.” 
This gradual approach helps to “slowly get the big wheel rolling.” 
However, the use of examples can have the opposite effect and block 
children’s creativity. Also, supporting children in discovering their own 
styles through a variety of creative activities (e.g. building, imagination, 
roleplay) helps them grow in confidence.

A final reflection concerned the role of the facilitator within the 5 
A’s framework, which may not be the right framework to capture the 
facilitator’s role. A creativity facilitator is not only a passive audience, 
but an active shaper of the creative environment, playing a role across 
audience, action, and affordances.

The results of the second part of from this session (brainstorm results) 
will be shared in the next chapter. 

Key findings

Normalize doubt and failure to lower creative barriers. Doubt is a 
natural part of the creative process. Creating a space where it’s safe to 
fail and where things “don’t have to be good yet” helps children get 
started and stay engaged.
Support diverse creative styles and preferences. Offering a variety 
of activities and tailoring these activities allows children to explore 
different ways of creating and helps build their confidence and 
personal expression.

How do creative self-beliefs affect creativity in children?

Balance structure and freedom in guidance. Children need clear, step-
by-step instructions to avoid confusion, but too much guidance, or 
relying on examples, can limit creativity. A gradual, open approach 
supports autonomy and flow.
Focus on process over outcome. Creativity thrives when attention 
shifts from perfect end results to exploration, iteration, and playful 
experimentation.

What are enablers and obstacles to training problem-solving-
oriented creativity in children within the classroom context? 
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5.3.2 Problem framing validation

design direction

Reflecting on the refined problems in light of the expert session 
provides clear confirmation and nuance to the framing.

Problem 1: Result-driven culture in schools restricts the creative 
process 
Experts strongly reinforced that creativity depends on a process-
focused mindset where exploration, iteration, and reframing failure are 
central. They highlighted the importance of “postponing judgment” 
and creating spaces where “it doesn’t have to be good yet.” This 
directly contrasts with the product-focused culture present in schools, 
where efficiency and correctness dominate. The experts emphasis on 
atmosphere, both tangible and intangible, further underscores how 
strongly the surrounding culture shapes children’s willingness to create.

Problem 2: Creative confidence is both the prerequisite and the 
result of creative engagement, leaving children caught in a cycle 
of hesitation 
The experts identified doubt and fear of failure as a natural but critical 
barrier. Rather than trying to eliminate doubt, they stressed the need to 
normalize failure and treat it as part of the creative process. Safe, gradual 
guidance (“slowly get the big wheel rolling”) and varied activities were 
described as effective ways to lower barriers and build confidence. 
At the same time, they warned that overly detailed instructions or 
fixed examples can hinder children’s initiative, reinforcing the tension 
between needing support and maintaining freedom.

Problem 3: Inconsistent understanding and support for creativity
The session also revealed that the facilitator’s role is more complex 
than the 5 A’s framework captures. Teachers are not just passive 
audiences but active shapers of creative environments who balance 
structure and openness, while fostering autonomy. They also require 
an understanding of how to balance structure and freedom when 
guiding creative activities. This includes offering step-by-step support 
when necessary, while avoiding excessive instruction or reliance on 
examples, in order to maintain children’s autonomy and creative flow.

Taken together, the expert input validates the three refined problems 
and points to opportunities for change.

Moving from the problem framing to the design focus, the key 
directions now become clear. The original aim was to extend the Your 
Turn toolkit with new design tools. In light of the identified problems, 
this extension will focus on creating opportunities for children to 
engage more openly in creative activities, build confidence (problem 
2), and shift their attention from outcomes to process (problem 1)
At the same time, the research revealed a deeper foundational issue 
as well, namely the lack of a shared understanding of creativity and 
insufficient teacher support (problem 3). The role of teachers as 
creativity enablers remains an important consideration, informing the 
Research through Design activities and will be revisited in Chapter 7.

These insights inform the emerging design focus: shifting from 
outcome-driven activities to process-oriented experiences that build 
creative confidence, and support both teachers and students. 

The final design challenge is therefore framed as follows:

How might we help 9–12-year-old children shift their focus from 
the end result to the creative process, in order to foster creative 
confidence, while also supporting teachers in understanding and 
facilitating this shift?

5.4 Design
Focus
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The design question is intentionally two-sided, as it targets the children’s 
experience, while also acknowledging the crucial supporting role 
of teachers. At the same time, is it important to recognize that the 
intentional focus on the process can create the impression that the 
final ideas are merely a secondary outcome. However, the aim of idea 
generation and creativity is still to produce ideas that are both novel 
and useful, contributing meaningfully to the design process.

This paradox points to both the opportunities and the risks of 
emphasizing process. On the one hand, an emphasis on the process 
carries the risk of generating ideas that are not useful or impossible to 
implement. On the other hand, prioritizing the process helps children 
to lower creative barriers, develop their design skills without the 
pressure of doing it ‘right’, and gain experience, fostering their creative 
confidence and ultimately leading to richer idea generation. During 
the Research through Design (RtD) process, special attention was paid 
to whether the children’s ideas remain applicable and valuable, even 
when they are not explicitly aiming to produce ‘perfect’ outcomes.



6.1 introduction
6.2 concept designs for RtD activities
6.3 creative confidence workshop
6.4 design lesson at schools
6.5 conclusion

In Chapter 6, the sessions at schools are presented, following a Research 
through Design approach. It covers multiple workshops and lessons with 
children, which aim to explore their engagement with design tasks, their 
ways of expressing ideas, and the development of creative confidence.

sessions at schools6
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sessions at schools

6.1 Introduction
6.1.1 Research through Design 
In developing educational materials for children, a key objective was 
to employ a process that simultaneously produced design outcomes 
and new insights into how children engage with creativity. For this 
reason, the project was guided by the principles of Research through 
Design (RtD). As explained in Chapter 2, RtD treats design activities 
themselves as a means of inquiry: through framing challenges, 
iterative prototyping, and engaging with stakeholders, new insights 
are produced (Stappers & Giaccardi, 2014).

This approach is particularly valuable in the context of this project. 
By embedding the design process within real classroom settings, RtD 
allowed ideas to be explored, tested, and refined while simultaneously 
deepening understanding of the teaching context and children’s 
creative development. In practice, this meant that children were active 
participants in the process and their involvement made it possible to 
observe creativity as it unfolded.

Three different types of activities were organized following the RtD 
approach: an initial workshop, multiple workshops to analyse creative 
confidence and lastly design lessons. 
All the activities were led by the design question introduced in the 
previous chapter. At the same time, the insights gathered also contribute 
to addressing the broader research question:

6.1.2 Preparing for design sessions 
with kids
Before fully engaging with children in the design process, an initial 
workshop was held to explore how they interact with design tasks, 
respond to design questions, and work with different methods. It also 
served to test practical aspects such as the materials needed and the 
timing of exercises. The set-up of these sessions was guided by insights 
from the course Co-creation with Youth (Gielen & Vegt, 2024), which 
provided a helpful reference for involving children in workshop-based 
design activities.

Workshop setup
The workshop starts with a short icebreaker activity, which invites kids 
to draw scribbles and turn them into birds (scribble birds), to help 
them get into the mindset of drawing and dismiss perfectionism. Next, 
an initial idea generation brainstorm is held based on a given design 
question, to help kids get familiar with thinking of ideas and to see 
how they approach ideation without any help. Since the children were 
about to go on school camp, the design questions were all camp-
related to make the activity fun, interesting, and relevant to them, to 
spark their curiosity and motivation. Examples of the design questions 
are: ‘Design something that makes it easier to carry your heavy bags to 
the camp location’ and ‘Design something that makes doing the dishes 
at camp more fun for everyone’.

In the next activity, new elements were introduced in steps to support 
divergent thinking and deeper exploration. The first of these was a set 
of “Take a Different Look” cards, followed by explorative questions 
inspired by Howard-Jones (2002). They then could choose to apply 
imaginary tools, such as a hammer or scissors to their current designs, 
and lastly, they could use other creative techniques based on the 
research of Sun et al. (2020) (e.g. association and combination).

‘How is creativity supported during the idea generation phase among 
primary school children aged 9 to 12?’

Figure 18. Overview of type of RtD  activities
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From the start, a set of mystery object cards containing images of 
random objects (like a sock or rubber band) was placed on the table. 
If the kids dared to pick a mystery object card, they were required to 
include the object in a new idea, adding a layer of challenge intended 
to stimulate unexpected connections and imaginative solutions. The 
full design game, including all materials and cards, can be found in 
Appendix G. The setup of the session is explained in figure 18.

Planning
30 minutes per group, two groups with each 4 children from group 8

Goals & Data to collect
The goal of the activity is to... Data
See how children 
tackle idea 
generation 

Gather input on how 
to create the tool

Co-create the tool to 
what works for them

 

Do the kids understand how to 
use the mini-tools

Are they using the tools as 
expected

Does it help them think of 
more ideas than without the 
tools

Do they feel confident using 
the tools

Do they like using the tools

What obstacles did they face

What would they change

Observing: Where do they get 
stuck + ideas on paper 

Observing: What do they try, 
where do they get stuck 

Observing: What do they try, + 
ideas on paper

Number of ideas within given 
time

Qualitative feedback through 
conversation

Observing: Where do they get 
stuck, ideas on paper, qualitative 
feedback

Qualitative feedback through 
conversation

Figure 19.a. Setup of the first workshop with kids

Activities

1. Introduction: Icebreaker activity to help start drawing
2. Ideate without tools: Think of ideas for a design problem without help
3. Design game with mini tools: Try out and use the mini-tools to think of 
ideas & draw/write/say out loud
4. Evaluate experience: Evaluate the tool based on their own experiences, 
are they confident, do they get stuck, do they like using it, does it feel 
playful
5. Improve tool: Evaluate the tool based on the results and ease of use

Figure 19.b. Setup of the first workshop with kids

6.1.3 Personal reflection & findings
The first point of reflection is that the session had too many goals 
packed into a limited timeframe. Especially as I took on the role of both 
facilitator and observer, where I was managing the timing, guiding the 
children through the activities, and trying to note their reactions. This 
dual role was a bit challenging. While I was able to maintain the flow 
of the workshop, it left little capacity to conduct in-depth observation 
or record spontaneous behaviours and comments. In hindsight, having 
a second person present, focused on observation and note-taking, 
would have been very helpful.

At the end of the session, I asked the children to explain their final 
ideas and how these related to the design question from the beginning. 
Surprisingly, most of the children had forgotten about the original 
design question altogether. Although the creative prompts, especially 
the mystery objects and explorative question cards, were effective in 
encouraging imaginative and divergent thinking, they also may have 
shifted the children’s focus away from the central design challenge. 

This showed how important it is to keep reminding the kids of the 
design question during the process, but also to keep tasks simple so 
they’re not having to focus on too many things at once.
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Even though the initial goal of this workshop was not to use the actual 
design outcomes in the continuation of the project, there are some 
interesting findings.
Firstly, the mystery object cards were especially well-received. The 
children described enjoying the element of surprise, and even though 
some objects were difficult to incorporate, they consistently found ways 
to adapt and include them. 

“I didn’t have many ideas  so I often had to pick a 

card.” 

When asked what helped with generating ideas, someone pointed to 
a card with mystery objects: 

“This one for sure, it was so random that you had 

to come up with something new.”

This suggests that the mystery objects were successful in pushing 
their creativity and problem-solving skills. The explorative questions 
also had a strong impact on idea development, helping children move 
beyond their initial concepts. However, the children were less inclined 
to choose these cards on their own, so I occasionally handed them out 
to stimulate their thinking.

Figure 20. Setup of the first workshop with kids

The design activity did help them move away from their initial ideas 
and the end result was surprising for many, as one child said:

“I really have no idea how I came up with a robot”

These findings will directly inform the design of the next workshops and 
lessons. I plan to reduce the number of activities to allow more time 
for reflection and using the actual design (tool). A second facilitator 
or observer will be included to ensure both smooth facilitation and 
more complete and accurate documentation. To maintain focus on the 
design question, I will keep the prompt visible throughout the session 
and build in brief checkpoints to return to it. 

Key findings

Children had forgotten the design question during idea generation, 
which shows that the ongoing reflection is key.
Don’t overcomplicate the activities, keeping things simple helps with 
clarity and focus.

What are enablers and obstacles to training problem-solving-
oriented creativity in children within the classroom context? 
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6.2 Concept designs for 
RtD activities

6.2.1 Creative facilitation experts 
brainstorm
As described in Chapter 5, the session with creative facilitation 
experts began with a mapping and ranking of possible problem areas. 
Building on this, during the same session the experts engaged in a 
rapid ideation brainstorm on tools and techniques that could help 
children build creative confidence.
These problem areas were closely related to the design question and 
focused on normalizing failure, emphasizing the process, and creating 
space for different creative styles. 

Brainstorm ideas
During the workshop, the experts generated a series of ideas and 
reflections on how to nurture creative confidence. These ideas were 
not meant to have one single outcome, but to open up many different 
directions that together open up possibilities for new design tools.

Key themes from the problem framing earlier in the session were the 
invitation to allow for exploration, actively shutting the doubts and being 
open to fail. Linked to this, was suggested that doing action forward 
helps create intentions and understanding the why, by moving, trying, 
and making, clarity emerges.

The first idea was that the act of creation or ideation can already be 
prototyping. In this way, every attempt is meaningful, and the process 
itself carries value. This can be elaborated into the suggestion to 
make use of the physical space, letting the environment become part 

To carry out the RtD approach, new design tools were created to guide 
the activities. The first ideas for design tools were extracted from the 
brainstorm session with the creative facilitation experts. Next, with 
those ideas in mind a couple of idea generation rounds were done to 
find come initial ideas to start testing with kids.

of the creative process, but also to allow the expression of creativity 
in children’s own preference styles. Alongside this, there was an 
emphasis on making room for all different talents and modes of creative 
expression, ensuring that diverse ways of being creative are validated 
and supported. 
Ownership also came forward: participants highlighted the value of 
creating ownership of the problems so that individuals feel personally 
engaged. 

The final comments further extended these inspirations. Participants 
observed that practising what creativity is and how it can help you 
personally can support motivation and engagement. They also stressed 
the value of explicitly explaining what the kids are doing and what is 
actually happening, so that the creative process becomes visible and 
understood.

Figure 21. Images of brainstorm ideas
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6.2.2 Further idea generation
For the initial idea generation for tools to use in the RtD activities, 
multiple ideation tools (including from the Delft Design Guide (Van 
Boeijen et al., 2020)) were used, like mind mapping, HKJ’s, ‘What if’ 
questions and Five Why’s. 
Next, combined with the inspiration from creative facilitator experts, 
3 initial concepts were chosen. To allow for broad variations in ideas 
for the testing with kids, the concepts were chosen to be different in 
expression (talk/draw), how to think divergently (specifically absurd or 
not), individual or group, thinking in silence or out loud, etc.

The chosen concepts were Absurd Circles, Pass the Pencil and Wrong 
but Right. These ideas were chosen based on the expected alignment 
with the design requirements (as indicated by the icons), which had 
not yet been fully formalized at this point, and guided by intuition and 
my personal experience in generating ideas.

6.2.3 Concepts for the next workshop
Absurd Circles (concept 1)
Goal: 
- Encourage children to let go of their usual “reality-checks” and 
generate wild, unexpected ideas.
- Highlight the value of building on each other’s thoughts, even when 
they seem random or disconnected.

Step-by-step:
1. All kids stand in a circle.
2. One child starts by sharing an idea for the design question (DQ).
3. The child on their right makes the idea more absurd or crazy.
4. Continue around the circle for two rounds, each time exaggerating 
or twisting the idea further.
5. After two rounds, switch to the “reality lens”: now, each child (starting 
on the left side of the original speaker) makes their neighbour’s idea 
more realistic.
6. After one round of reality-checking, switch back to the absurd lens.
7. Alternate between absurd and realistic rounds until you decide to 
stop.

Figure 22. Visualization of Absurd Circles
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Wrong but Right (concept 3)
Goal: 
- Encourage kids to consciously make mistakes and reframe them.
- Stimulate associative and creative thinking by breaking away from 
linear or structured problem-solving.

Step-by-step:
1. The first child asks a question.

Example: “What is 6 + 8?”

2. The second child gives an obviously wrong answer.
Example: “Green.”

3. The third child explains why the “wrong” answer could actually be 
right.
Example: “Trees have green leaves, and a tree has many parts, just like 

numbers add up.”
Or: 

“All even numbers are green and odd numbers are blue, so ‘green’ 
makes sense here.”

4. Switch roles until everyone has thought of and asked a question.

Figure 24. Visualization of Wrong but Right

Pass the Pencil (concept 2)
Goal: 
- Show how ideas can evolve and transform step by step into something 
unexpected.
- Explicitly emphasize the value of the process itself, not just the final 
outcome

Step-by-step:
1. The first child draws an idea for the given DQ on a card.
2. Without speaking, the next child interprets the drawing and thinks of 
a new idea and draws it on the next card (tip: they can use associations 
if they get stuck).
3. Continue passing the cards around, with each child adding a new 
drawing to a card based on the previous one.
4. When everyone has contributed, each child explains what they drew 
and why.
5. Together, reflect: does the last idea still address the DQ? If not, try 
redesigning it as a group.

Figure 23. Visualization of Pass the Pencil
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6.3 Creative confidence
workshop

6.3.1 Evaluating creative confidence
Each workshop centred on one of the three concepts introduced 
earlier. The activities were structured to encourage idea generation 
while maintaining a focus on the process rather than on producing 
one ‘perfect’ outcome. During the activities, particular attention was 
given to creative confidence and to how the activities influenced its 
development.

To study creative confidence, children completed a short questionnaire 
before and after the design activity, where they rated their perceived 
creative skills with various statements on a 5-point Likert scale (1 = 
cannot do at all to 5 = highly certain can do). The questionnaire was 
based on the work of Ginns et al. (2023), who developed and validated 
a scale specifically designed to measure creative self-beliefs in children 
and adolescents. The questions and scales in the questionnaire of  
Ginns et al. (2023), are adapted from the original creative self-efficacy 
framework made for adults by Abbott (2010).

Since the workshops took place in Dutch-speaking schools, the 
questionnaire was translated from English to Dutch by the researcher 
and two fellow students. The translations were then compared and 
refined through discussion to ensure clarity and accuracy. A full list of 
the translated statements can be found in Appendix H.

The second round of workshops was designed to explore how children 
engage with creative concepts when the emphasis was placed on the 
process rather than the final product. During these sessions, individual 
behaviours and shifts in creative confidence were observed and 
assessed (through a questionnaire). This provided insight into how 
children’s confidence shaped their overall creative engagement in the 
design activity, as creative confidence has been identified as a key 
factor in supporting creativity.

Next to the questionnaire, the individual kids were observed while 
doing the activities to reflect. This was done to reflect with on the 
scores, and considered personality and active participation. Also, 
the general session was observed through an ‘observation list’, which 
contained indicators of active and enthusiastic engagement with the 
task, clarity of the activity, teamwork and thinking beyond their own 
first ideas and confidence in expressing ideas, all aimed to assess both 
the flow of the activities and how the activities were perceived. This list 
can be found in Appendix I. 

The design questions used in the workshops came from Science Hub 
materials, to make sure they were age-appropriate and relevant. Some 
examples are:

How can you leave a secret message for someone that no one else 
can read? (Wetenschapsknooppunt TU Delft & ontwerpbureau 
Meeple, 2018)	

How can you make new friends with someone who speaks a 
different language? (Wetenschapsknooppunt Zuid-Holland, TU 
Delft & ontwerpbureau Meeple, 2015)

How can you stay dry when cycling in the rain? 
(Wetenschapsknooppunt Zuid-Holland, TU Delft & ontwerpbureau 
Meeple, 2015)

The setup of the session is explained in figure 24.
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Planning
30 minutes per workshop. Two workshops with each 4 children per 
school, at 3 different schools (group 5, 6/7 and 8). So, 24 children 
across 6 workshops.

Goals & Data to collect
The goal of the activity is to... Data
Gather feedback to improve or select 
the most effective tool for future use in 
the classroom

To explore how three different 
design tools affect children’s creative 
confidence

Gather insights on how creativity is 
supported and influenced, with the 
goal of inspiring new tools

Frequency counted observations (of 
the group) based on list of behavioural 
indicators 

To explore how three different design tools 
affect children’s creative confidence	
Form with creative confidence before & 
after using the design tool  

Observations (specific for each child) on 
how they engage with the activity

All of the above

Figure 25.a. Setup of the second workshop with kids

Activities

1. Introduction: Why are we here today & energizer activity to help start 
drawing.
2. Creative confidence before: Fill out questionnaire about current 
perceived creative confidence.
3. Design activity: Generate ideas for given design question using the 
design tool.
4. Creative confidence after: Fill out questionnaire about perceived creative 
confidence after doing the design activity.
5. Evaluate experience: Shortly reflect on the workshop in the group.

Figure 25.b. Setup of the second workshop with kids

6.3.2 Workshop findings
Findings: Design activity with concepts
The three design concepts each revealed different strengths and 
limitations in supporting children’s creative engagement. The analysis 
not only highlights which tools show the most promise for future 
classroom use but also provides deeper insight into how creativity is 
shaped by the design context, the role of the teacher, and the children’s 
interactions with one another.

Concept 1: Absurd Circles
Absurd Circles showed strong potential for stimulating creativity, 
particularly when children were encouraged to make their ideas 
increasingly absurd. In some cases, thinking about more absurd or 
crazy ideas, increased the children’s energy and willingness to share, 
though it also introduced more chaos in the classroom environment. 
Drawing their own ideas brought calmness and focus back to the 
group. 

Participants
School 
code

School 1 Group 6/7

Group 5

Group 8

School 2

School 3

Group Type of education Class culture Idea generating 
experience

Traditional subject-based 
teaching

Traditional subject-based 
teaching

Thematic teaching

Limited experience

Limited experience

Some experience

Strict structure, chaotic 
energy, individual tasks

Strict structure, task 
focused, individual tasks

Flexible structure, task 
focused, collaborative tasks

Session

1

2

Concept 2

Concept 1

School 1 School 2 School 3

Concept 3

Concept 2

Concept 1

Concept 3

Due to time constraints, only two 
sessions could be conducted at 
the schools, and the concepts 
covered were randomly assigned.
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Overarching Observations
Across all three concepts, several broader insights emerged. The 
environment played a crucial role: sessions held outdoors introduced 
more distractions, which particularly affected younger children, but 
also allowed to more expression. The design question itself strongly 
influenced engagement and outcomes; questions that were simple, 
relatable, and close to children’s everyday world enabled greater 
exploration and creativity. Drawing was consistently mentioned by 
many children as enjoyable, and observations showed that students 
from groups 5 to 8 were generally willing to start drawing immediately, 
even when their ideas were very abstract. The workshop context, 
separate from school courses and free from grading or judgment, 
appeared to reduce pressure and allowed for playful exploration. 
Lastly, in some cases, children wanted to keep ideas they liked, such 
as the “home-work-machine,” even if the idea was not very realistic. 
This highlights that the appeal of imaginative concepts alone can 
motivate engagement, but also shows that the judgement of children 
in converging needs guidance, for example by stating the goals and 
requirements more clearly at the start. This suggests that fostering 
creativity requires balancing encouragement of playful, imaginative 
ideas with opportunities to develop and refine them. 

However, this concept required significant teacher guidance, and the 
teacher’s interpretation of what is “realistic” could risk restricting the 
creative process. The quality of the design question was also highly 
influential: when the prompt was too abstract, ideas remained realistic; 
when it was grounded in children’s everyday experiences (e.g., about 
staying dry in the rain), the results were far more imaginative. Finally, 
some children tended to generate new ideas independently rather 
than building on others’ contributions, and when asked to make ideas 
“more realistic,” they often resorted to deleting elements instead of 
transforming them.

Concept 2: Pass the Pencil
Pass the Pencil was the most popular activity among the children and 
often generated the most varied and creative ideas. It was also the 
activity in which children expressed the most confidence in sharing 
their ideas. The structured, collaborative format contributed to this, but 
the rules introduced a complication: children asked many clarifying 
questions before starting the activity. This suggests that the rules at 
times distracted from the creative process. 
Another limitation was the waiting time when others were thinking 
of a new idea, which occasionally disrupted focus. Separating the 
“thinking” and “drawing” stages proved important, as it allows children 
to reflect before acting and can help prevent them from getting stuck 
in the process. Overall, this concept balanced structure with creativity, 
but would benefit from simplification to make it more intuitive.

Concept 3: Wrong but Right
The Wrong but Right activity was the least effective in supporting 
creative engagement. Although it occasionally prompted original and 
humorous ideas, most children struggled to understand its purpose. 
They were able to provide “wrong” answers but had difficulty reframing 
them into something meaningful. In many cases, children anticipated 
the “wrong” answer while still forming their questions, undermining 
the playful logic of the exercise. Observations also showed that children 
were almost twice as distracted during this activity compared with the 
other concepts, particularly among younger participants in group 5.
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Figure 26. Change in creative confidence scores for all three concepts

Findings: Creative confidence
The measured creative confidence scores revealed differences across 
the three concepts. Concept 1 (Absurd Circles) showed the largest 
relative increase, with an 8,5% rise from an average of 3,6 to 4,0 out 
of 5. Concept 3 (Wrong but Right) demonstrated a smaller increase 
of 4,7%, but ended with the highest overall average (4,2 to 4,4). 
Concept 2 (Pass the Pencil) showed the lowest growth, with a 6,0% 
increase from 3,3 to 3,6 (see figure 25). The analysis is however only 
based on descriptive statistics and no conclusions can be made on the 
effectiveness of the creative exercises from only these numbers.
Also, the scores do not fully capture the complexity of creative 
confidence during the sessions. Several moderating factors were 
observed. Children who were calm, concentrated, and able to 
understand the task generally achieved higher CF scores. Similarly, 
children with already high levels of creative confidence tended to be 
more enthusiastic and vocal, sometimes overshadowing peers with 
lower confidence.
When looking at the concepts individually, different results were 
seen. In Concept 1, children showed eagerness to engage, and as 
the activity encouraged increasingly absurd ideas, their participation 
and willingness to share grew, which is mirrored in the rise of creative 
confidence scores. In Concept 2, despite strong levels of understanding 
and motivation, the activity resulted in only limited growth in creative 
confidence, suggesting that the format was less effective in supporting 
confidence development. In Concept 3, children began with already 
high scores, leaving less room for improvement. Here, resistance to the 
task and a lack of motivation were noted, particularly among younger 
participants who became easily distracted.
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+8,5%
+6,0%

+4,7%

1

0

2

3

4

5

Cr
ea

tiv
e 

Co
nf

id
en

ce
 S

co
re

 (o
ut

 o
f 5

)
6.3.3 Concept to continue the RtD 
activities with
Building on the workshop findings, this section reflects on the three 
tested concepts, Absurd Circles (Concept 1), Pass the Pencil (Concept 
2), and Wrong but Right (Concept 3) and considers which concept 
shows the greatest potential to continue with in the final RtD activity. Each 
concept revealed distinct ways in which children engaged creatively 
and developed their confidence, providing a basis for selecting the 
most promising direction for further exploration.

Concept 1: Absurd Circles
This activity showed the strongest improvement in creative confidence, 
both in scores and in observed behaviour. Because the focus shifted 
away from the end product, new ideas emerged naturally and 
spontaneously.

Concept 2: Pass the Pencil
Pass the Pencil generated the most varied and imaginative ideas, and 
children often expressed that they found it enjoyable. The structured 
and collaborative nature of the activity encouraged confidence in 
sharing ideas. However, the format also created challenges: waiting 
times between turns reduced engagement, and the rules, while 
necessary, sometimes distracted from the creative process.

Concept 3: Wrong but Right
This concept occasionally helped children shift their thinking, and when 
it worked, it led to highly original and humorous ideas. Nevertheless, 
most children struggled to understand the purpose of the exercise, 
found it difficult to produce “wrong” answers with “right” explanations, 
and were easily distracted as a result.

Conclusion and Design Implications
The next stage of tool development will combine the strengths of 
the first two concepts. A Pass the Pencil format will be retained, but 
adapted with the playful and absurd elements of Absurd Circles, to 
build on the concept’s strong boost to creative confidence. 
Adjustments will include: clearer rules supported by examples, 
guided exploratory questions to stimulate absurd thinking, and explicit 
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clarification that realism does not mean deletion. 
To reduce waiting times, all children will contribute ideas simultaneously, 
with the teacher guiding initial reflection before drawing begins. This 
hybrid format is expected to strengthen both creative confidence and 
idea generation in classroom settings.

Key findings

Creative confidence grows when focus shifts away from end product
Children who were calm, concentrated, and understood the task 
generally scored higher in creative confidence. This confirms that 
active engagement has a positive impact on creative confidence.

‘Pass the Pencil’ showed that collaboration and imagination led to 
enjoyment of the task, but complex rules and waiting times disrupted 
engagement
‘Wrong but Right’ confused most children, reemphasizing the need for 
simple, clear, and straightforward activities
The formulation and topic of the design question play a decisive role 
in shaping children’s creative engagement and outcomes

How do creative self-beliefs affect creativity in children?

What are enablers and obstacles to training problem-solving-
oriented creativity in children within the classroom context? 

The activity stimulates divergent and convergent thinking in a playful 
manner: first by exaggerating ideas in unexpected and absurd 
directions, and then by adapting them towards more feasible solutions. 
In doing so, pupils gain insight into the dynamic nature of creativity 
and learn to reflect on how collective contributions influence the 
development of ideas. This activity not only stimulates creativity, but 
also teaches pupils to look at ideas from multiple perspectives, to 
embrace unexpected twists, and to reflect on how creativity arises in 
interaction with others. It is designed to make the creative process both 
tangible and fun, while encouraging group dynamics and fun along 
the way.
The core objective of the tool is to let children experiences how ideas 
can grow and change through collaboration and learns to better 
understand the creative process.

How it works
Introduction of the rules
The teacher explains the assignment and clarifies the difference 
between “crazy” and “realistic” thinking, using examples if necessary. 
Make sure the children understand what “realistic” means in this 
context.
First idea
Each child thinks of and draws an initial idea on the worksheet in 
silence. 
Making it absurd
Children pass their sheet to the left. Everyone looks at the drawing they 
receive, interprets it in their own way, and adds a crazier idea next 
to it. The passing and drawing continue until everyone has their own 
sheet back.
Group reflection
The children briefly discuss in their groups: What was your first idea? 
What did others add? Which additions were the most surprising or 
funny?
Making it realistic
Sheets are passed again, but this time adapt the idea to make it more 
realistic. The challenge is to think about how the crazy idea could work 
but in reality, not to just simplify it and delete elements. Repeat until 
no new ideas emerge. Then either start with a new idea or close the 
activity. 

The design tool ‘Draai Door’ (English version: ‘Spin Around’) is 
developed to help children experience how ideas evolve through 
collaboration. The central principle is that ideas can be transformed 
when shared, alternately becoming more imaginative or more realistic. 
By passing on drawings and interpreting each other’s ideas, children 
are encouraged to recognize that creativity is not about creating one 
perfect idea, but it is a process in which ideas continuously evolve, 
expand, and transform through interaction, which connects to the 
problems from the previous chapter.

6.3.4 The ‘Draai Door’ tool



63

6.4 Design lessons at 
schools

sessions at schools

After conducting the smaller, exploratory sessions (workshop 1) with 
one group of children at a time, the next step was to test the design 
activity in a larger realistic classroom setting. The real-life classroom 
setting was chosen to see how the refined concept would function 
as part of a complete design lesson. It also offered an opportunity to 
observe how the lesson, and the potential for enhancing creativity, 
would play out within the everyday structure and dynamics of a typical 
classroom, where neither the teacher nor the students had prior 
experience with design activities.

Unlike the earlier sessions that focused solely on the children, the 
teachers were also actively involved in the lesson. Their role was on 
the one hand to prepare and teach the lesson, but also to reflect on the 
activity alignment with their existing teaching practices. Combined with 
observations of the lesson, this helped address the second part of the 
design question, to support teachers in understanding and facilitating 
the shift in focus from the end result to the creative process and within 
doing that to nurture the children’s creative confidence.

At the same time, the lessons served a broader purpose: it offered a 
valuable window into the day-to-day reality of the classroom. Observing 
the teacher, students, and environment in action provided deeper 
insights into classroom culture, the dynamics of participation, and the 
conditions under which creative confidence can grow.

6.4.1 Used materials in the lesson
To support teachers in giving the lesson, two core materials were 
developed:
1. A lesson guide, which provided a detailed breakdown of the 
overall session, including the sequence of activities and additional 
background information on creativity and design.
2. A design tools booklet, which explained each individual activity in 
a clear, step-by-step format to make it easy for teachers to understand 
and implement.

One key insight that emerged from the earlier workshops was that 
overly complex or misaligned design questions often hindered the 
ideation process. To avoid this issue, an existing design question and 
lesson structure from Your Turn was used as the foundation for this 
session, namely the first lesson of the design project ‘Presenteer je 
gym-idee’.
Specifically, three core components from the Your Turn format were 
kept the same:
- The design question,
- A story used to introduce the design challenge, and
- The “Kies je vak” (choose your subject) exercise.

Several modifications were made to adapt the lesson for this pilot:
- A more comprehensive introduction to design was included for 
teachers, ensuring they understood the background and purpose of 
the activity.
- An icebreaker activity was added at the start to help students shift into 
a creative, process-oriented mindset and get used to drawing.
- The main design activity, “Draai Door,” was introduced as the core of 
the lesson, as the main idea generation activity.
- Finally, a set of reflection questions was added at the end to talk with 
the children about their experiences and results.
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The full lesson guide and design tools 
booklet, including ‘Draai Door’ can be 
found in Appendix J. 

Both materials were evaluated with a 
primary school teacher (who was not 
part of the participating schools). The 
aim was to assess whether the lesson 
was clearly communicated, suitable 
for teachers, and executable from the 
perspective of someone with no prior 
background on the topic.

Planning
30 minutes per workshop. Two workshops with each 4 children per 
school, at 3 different schools (group 5, 6/7 and 8). So, 24 children 
across 6 workshops.

Figure 27.a. Setup of the design lesson

Participants
School 
code

School 1 Group 6/7

Group 5

Group 8

School 2

School 3

Group Type of education Class culture

Idea generating 
experience

Traditional subject-based 
teaching

Traditional subject-based 
teaching

Traditional subject-based 
teaching

Thematic teaching

Limited experience

Limited experience

Some experience

Some experience

Strict structure, chaotic 
energy, individual tasks

Strict structure, task 
focused, individual tasks

Flexible structure, task 
focused, collaborative tasks

Group 7School 4
Strict structure, chaotic 
energy, individual tasks

Activities

Before: Preparation of lesson by the teacher

The lesson itself:
1. Introduction to design + icebreaker ‘Scribble birds’
2. Discuss the design question
3. Design tool: Choose your side
4. Brainstorm rules
5. Design tool: Draai Door
6. Wrap-up & Feedback

After: Evaluation talk with teacher

The detailed lesson guide and design tools booklet, including ‘Draai Door’ 
can be found in Appendix J.

Goals & Data to collect
The goal of the activity is to... Data
Evaluate whether the lesson set-up and 
design tool successfully encouraged 
students to value the process over the 
final project outcome

Analyse if and how the teachers 
actively support creativity

Gather insights on how creativity is 
supported and influenced, with the 
goal of inspiring new design tools 
beyond the ‘Draai Door’ method

Drawings of the kids on template, 
collected per group 
Observing: how did kids tackle the 
activities
Qualitative feedback through 
conversation with children

Observing: how did the teacher give the 
lesson and use the lesson guide
Evaluation conversation with teacher at 
end of the lesson
Observing: flow of session

All of the above

Figure 27.b. Setup of the design lesson

Leshandleiding

Bedenk een nieuw 
gymspel & boost je 
creativiteit!

Onderdeel afstudeerproject van Sarah Jacobse
Gebaseerd op Your Turn – Leshandleiding: ‘Presenteer je gym idee’

Een paar opmerkingen van mij voor we beginnen!

• Deze handleiding is opgedeeld in 3 onderdelen
1. Achtergrond informatie over creativiteit & ontwerpend onderwijs
2. Lesplan (stap voor stap)
3. Overige materialen nodig voor de les

• Neem deze leshandleiding door ter voorbereiding op de ontwerp-les 
met de hele klas, gegeven door jou! 
Ondanks dat deze les is gebaseerd op een bestaande les, ben ik geen 
juf en heb ik geen ervaring met een les opstellen – schroom dus vooral 
niet om vooraf vragen te stellen of achteraf feedback te geven.

• Voor mij is het belangrijk dat activiteit 5 aan bod komt, dus als 
je uitloopt in het begin raad ik aan wat sneller door de ‘Kies je vak’ 
activiteit & brainstorm regels heen te gaan.

• De originele versie van deze les heeft een vervolg waarbij de 
bedachte ideeën op een laagdrempelige manier worden uitgewerkt, 
getest en gepresenteerd. Mocht je dit vervolg met de klas willen doen, 
laat het dan even weten!
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Begin hier!

Gekker Gekker

Gekker
Meer realistischMeer realistisch
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6.4.2 Findings: Process mindset

Children’s process mindset 
Across the four schools, the lesson set-up and ‘Draai Door’ template 
often encouraged students to shift away from focusing on the final 
outcome and instead engage with the process of idea development. 
In nearly every group across all schools, the first and last ideas were 
visibly different. This suggests that students did not simply hold on to 
their initial ideas but pushed their thinking further and felt room for 
experimentation. This shift is apparent in examples like figure 26 and 
figure 27, where the drawings demonstrated a clear transition from 
creative to realistic interpretations and back.

Very creative translation to reality: 
instead of real unicorn and spinderman, 
use a unicorn and spiderman suit

Example of translating and 
interpreting someone elses idea

Good example of making an idea 
more realisic: the zipline becomes 
the rings and the trees become 
ladders

sessions at schools

Ideation struggles and repetition
However, generating ideas was not always straightforward. In several 
cases, particularly in School 1 and School 2, students copied ideas 
from previous peers and did not seem to know how to build further, 
which led to repeated or very similar concepts in multiple boxes (e.g., 
figure 29). These moments highlight that generating ideas sometimes 
hits a limit, and students found it hard to add or transform an idea 
meaningfully, especially in terms of making something “crazier” or 
“more realistic.” “I didn’t know what to draw anymore, so I just stopped” 
(S1).  Especially in younger kids (school 2), the term “realistic” was 
used very loosely (figure 28), where one kid defended the presence 
of a tiger in a school as plausible. 

Figure 28. Example 
of drawing with Draai 
Door 1

Figure 29. Example of drawing with Draai Door 1

Figure 30. Example of drawing with Draai Door 4
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know what 

to draw 

anymore, 

so I just 

stopped” 
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Figure 31. Example of drawing with Draai Door

This illustrates how the language used in the tool may need refinement, 
or extra support is needed to use this design tool.
The structure of the template itself also played a role in how students 
approached the activity. Many found the flow confusing, especially the 
transition from the top-right row to the bottom-right row, which resulted 
in drawings in the ‘wrong’ order (mostly at School 2). 

At the same time, many students seemed to genuinely enjoy engaging 
with the process. A notable moment was when a group paused mid-
activity and said,

 “Alright, we can make this much more crazy!” 

This spontaneous reflection showed that they were taking ownership of 
the process and starting to see it as a fun challenge. Another student 
said, 

“I didn’t expect the final idea 

to end up the way it did,” 

showing surprise and delight in the outcome of their own process. 
However, some students struggled to articulate what ideas they had or 
how they changed the ideas of others, which might suggest that while 
transformation of ideas in the template occurred, awareness of the 
process was not always explicit.

In some cases, when kids were stuck, they looked around for inspiration, 
asked teammates, or thought of familiar materials like PE equipment, 
showing how inspiration and collaboration also supported the process. 

Focus on looks
While many children focused on developing new ideas, some gravitated 
toward perfectionism. Frequent use of erasers (School 1,2 & 4) and the 
excitement about using colours (School 2) often shifted the focus from 
thinking about ideas to the appearance of the drawing. This shows that 
even though students were very engaged, they sometimes focused 
more on how their designs looked than on developing creative ideas 
behind them, especially when the teacher praised pretty drawings over 
original ideas.

Key findings

Using the ‘Draai Door’ tool, students often moved away from their first 
ideas, showing engagement with the creative process.
Confusion around ‘crazy’ and ‘realistic’ steps in the template sometimes 
led to idea stagnation or repetition.
The flow of the ‘Draai Door’ template wasn’t always intuitive, but still 
helped scaffold creative thinking.
Peer input, familiar themes (like PE), and external cues supported idea 
development.
Visual focus and perfectionism sometimes detracted from the process, 
especially when colour use was introduced and when students received 
more praise for pretty drawings than original ideas.

How is creativity supported during the idea generation phase among 
primary school children aged 9 to 12?
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Small selection of the discoball collection

sessions at schools

6.4.3 Findings: Teacher support

The lesson guide provided information on how to support creativity by 
explaining its meaning, the current ‘wrong-right’ culture in education, 
and ways to encourage exploration in children. The degree to which 
the four teachers used this knowledge during the lessons varied 
significantly, which had a clear impact on how students experienced 
the activity and interpreted the design goals.

Introducing creativity 
In some schools, the teacher explained what design and creativity were 
and that the emphasis was to think in all directions, using phrases like 
“everything is possible” (e.g., School 1). 

“Sometimes an idea is just not possible, but today 

everything is possible!” (School 2) 

This kind of framing helped students start with a mindset open to 
exploration. However, even in these cases, students didn’t always 
hold on to that message during the activity, suggesting that creative 
encouragement at the start needs reinforcement throughout the whole 
lesson. In other schools, creativity wasn’t explicitly named at all. In 
School 3, for instance, the teacher simply called it “a research lesson” 
and dived straight into the task. This more neutral framing may have 
contributed to students engaging with it as a regular school exercise, 
rather than a playful or imaginative challenge.

Discoball phenomenon 
The teachers supported creativity in their own way; some actively 
facilitated the process, while others stepped back during the activities. 
A key theme that emerged (schools 1 and 2) was the role of giving 
examples or inspiration. 
One teacher (School 2) was very aware that students might copy any 
example handed to them. During the lesson, she shared a story about 
a different design question that included music and disco balls to 
illustrate a “crazier” idea. Unexpectedly, many students began drawing 
disco balls in their own designs. This surprised her, especially since 
she had intentionally avoided mentioning sports, because she feared 

it might influence their ideas too heavily. This could be explained by 
the fact that the students didn’t know where to start—and also that they 
weren’t sure what a “crazy” idea could look like. 
At school,1 a similar thing happened, where the teacher gave examples 
of PE activities (gymnastics rings, football, basketball), and it resulted 
in students simply repeating those same examples for their first idea. 
However, a couple of steps after the first idea, they were able to think 
beyond the examples and generate more creative ideas.

Active reflection
In the lesson guide, it was mentioned to actively pause and reflect on 
the process, however this was not done except for school 4. In the 
lesson at school 4, the teacher actively facilitated class-wide reflection 
after each step, asking, “Why do you think we did this activity?” These 
kinds of questions gave students space to consider the purpose of 
the process and fostered a deeper understanding of creative practice. 
Meanwhile, in other schools, the process moved forward a group-
reflection-like manner that (except for the previously mentioned group), 
leaving less opportunity to pause and internalize the value of iteration 
or creative thinking.

Figure 32. Discoball phenomenon
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Encouraging pretty over process
The praise of the teacher also shaped how creativity was supported. 
In several classrooms, teachers often gave compliments focused on 
aesthetic aspects: drawings were described as “cute,” “pretty,” or 
“realistic,” even when the goal was exploration and not judgement 
on drawing skills. This likely sent mixed signals about what was valued 
and may explain why some students prioritized neatness or beauty in 
their drawings. 

On-the-spot adjustments
Some teachers made on-the-spot adjustments to wording or activities to 
help the kids understand better. For example, most teachers changed 
the term ‘individual work’ to ‘working alone’ and many explained 
what ‘realistic’ meant, to make the task clearer for the children. In 
one case, when the scribble bird activity began to feel repetitive, the 
teacher (School 3) switched to scribble elephants, which helped the 
kids to think in a different direction again. These adjustments reflect 
how responsive teaching can support engagement of the children, 
especially when instructions are ambiguous or too abstract. 

Key findings

Teachers who introduced creativity explicitly helped set the tone, 
but reinforcement and active reflection were needed throughout the 
session.
Examples helped students understand open-ended goals better, but 
also risked limiting originality.
Praise focused on appearance (e.g., “pretty” or “realistic”) risked 
misaligning with process-oriented goals.

6.4.4 Findings: Enhancing creativity
beyond ‘Draai Door’
While the ‘Draai Door’ method introduced many students to creative 
thinking and led to varied new ideas, the lessons revealed how different 
factors shape and nurture creativity, offering inspiration for exploring 
new design tools.

Expanding teacher support
One key observation was the variation in how teachers supported 
the creative process. While some encouraged exploration and open 
thinking, others unintentionally reinforced ‘product thinking’ by 
praising ideas as pretty or realistic. This seemed closely tied to teacher 
confidence and understanding of the activity. As one teacher reflected, 

 “I think if you teach the lesson yourself, the 

message would come across better. I think you’ll 

get a better result.” (School 1) 

This highlights the need to not only support students but also empower 
teachers, especially those who may feel less confident in creative 
facilitation. Despite the lesson materials including an explanation of 
creativity and design, these few pages may not have offered enough 
depth or interest for all teachers to fully take it on board.  

When reality limits imagination
Another unexpected theme was the strict focus on reality. Students 
often toned down or abandoned original ideas when asked to make 
them more realistic, with many selecting the most practical concept 
as their favourites, which has been found before in the previously 
mentioned research on idea selection (Van Broekhoven et al., 2022). 
This preference for realistic ideas suggests a bias that can limit creativity 
even within activities designed to encourage it. The recurring prompt to 
consider what is realistic in the ‘Draai Door’ method, both verbally and 
on paper, may have constrained students’ thinking. There will always 
be a combination of divergent and convergent thoughts, but there may 
be value in finding ways for a new tool that aims for imaginative ideas 
in a way that postpones the judgement of it being realistic.  

What are enablers and obstacles to training problem-solving-
oriented creativity in children within the classroom context? 
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Building Ideas Together
Collaboration also played a major role in shaping the creative process. 
The team interaction in classrooms where students were encouraged to 
brainstorm out loud or work together helped kids get unstuck and build 
on each other’s ideas. One group at school 3 went into enthusiastic 
brainstorming even before they used the ‘Draai Door’ template, 
encouraging each other’s ideas. In contrast, classrooms with strict rules 
around silence, such as School 2, let to students struggling to interpret 
drawings or extend other ideas. This sometimes led to repetition or 
misinterpretation. However, as the sessions progressed and ideas 
became more playful, even in these more controlled settings, students 
started to laugh, share, and enjoy the process more freely. This might 
suggest that a well-structured, playful design tool has the potential to 
gradually shift classroom norms.  

Expanding ways of expression
Finally, not all students expressed themselves best through drawing. 
Some acted out their ideas when words or visuals didn’t come easily, 
while others grew frustrated or disengaged when they couldn’t make 
something look perfect. A few became overly focused on making their 
drawings look pretty. These moments underscore the need for inclusive 
creative tools that support a range of expression styles, whether visual, 
verbal, or physical. 

Key findings

The teacher’s role emerged as central: their confidence, way of 
explaining and if they highlighted the purpose, strongly influenced 
how effectively creative processes unfolded, particularly for those less 
accustomed to facilitating open-ended exploration.
The focus on making things realistic, may take away from free 
imagination.
Collaborative formats created opportunities for students to build on one 
another’s ideas, often leading to richer and more diverse outcomes, 
even within classrooms that typically operate under more rigid norms.
Creativity was expressed through multiple modes, not only drawing; 
children also used movement, storytelling, and verbal contributions, 
highlighting the value of recognizing and supporting diverse forms of 
creative expression. 

6.5 Conclusion
The figure below provides a visual summary of the main conclusions.

Figure 33. Conclusions of the three RtD activities



This chapter refines the design direction established in chapter 5 by translating 
insights into actionable design requirements and broader design conditions that 
together guide the further development of the Your Turn toolkit.

7 7.1 looking back and moving forward
7.2 design requirements and conditions

refining the 
design challenge
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7.1 Looking back and 
moving forward

From the literature research, context research and the RtD process, 
several key requirements emerged to guide the design of new tools. In 
addition, broader design conditions became visible. These conditions 
are elements that are essential for fostering creativity but lie outside 
the scope of specific idea generation tools as they mostly related to 
external factors and the teachers. Finally, throughout the research 
process, various inspiration sparks were collected. While not formal 
requirements, these sparks can be seen as potential requirements for 
individual tools rather than for the overall set. They offer rich, situational 
prompts for further tool development and can be found in Appendix K.

As illustrated in the visual, the requirements form the soil from which 
ideas grow, while the conditions act as the environment that supports 
this growth. The inspiration sparks are like seeds that can grow into 
individual tools.

In Chapter 5, the analysis of literature and contextual research identified 
three central problems that hinder creativity in supporting children 
during idea generation:
1. A result-driven school culture that restricts the creative process.
2. Children’s struggles with confidence when generating ideas.
3. An inconsistent understanding and support for creativity among 
teachers.

These challenges led to the formulation of the following design 
question:
“How might we help 9–12-year-old children shift their focus from 
the end result to the creative process, in order to foster creative 
confidence, while also supporting teachers in understanding and 
facilitating this shift?”

This design question, together with the research question, ‘How is 
creativity supported during the idea generation phase among primary 
school children aged 9 to 12?’, guided the further ‘Research through 
Design’ explorations described in Chapter 6.

The RtD sessions at schools generated new insights and demonstrated 
the relevance of the design question. They showed that focusing on 
the creative process rather than the outcome provides a new and 
useful perspective for developing design tools. The ideas generated 
during the sessions demonstrated that even with an intentional focus 
on the process, children were still able to produce applicable and 
valuable outcomes, reinforcing the relevance of the design question 
as a guiding framework.

One concrete example is the Draai Door tool, which proved both 
engaging and enjoyable for children. This tool represents a promising 
first addition to the Your Turn toolkit.
At the same time, the findings emphasized the importance of looking 
beyond the three core problems. 

Figure 34. Difference between requirements, conditions and sparks
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7.2 Design requirements 
and conditions

Design requirements apply directly to tools for idea generation. They are 
intended to help focuse on the creative process rather than the outcome. 
By embedding these aspects into the tools, they can be applied in everyday 
classroom settings with minimal preparation.

The design should...

1 (LR, section 3.3) : (Beghetto & Karwowski, 2023; Atwood-Blaine et al., 2019; 
Amabile, 1983; Lewis, 2006; Looijenga, 2021; McGehee, 2022)

S3

(RtD, section 6.3)

(CR, section 4.2 + 4.3)

... actively build creative confidence, by allowing for kids age 9-12 to be able to actively 
participate, in terms of their level of creative (expression) skills and knowledge (on topic).

2 (LR, section 3.6.1) : (Robinson, 2006)... encourage focus on the process rather than the outcome.

(RtD, section 6.3)
3 (LR, section 3.3 + 3.5.2): (Amabile, 1983; Hadini, 2015; Lewis, 2006)... be enjoyable, interesting and provoke curiosity, to spark intrinsic motivation.

(RtD, section 6.4.3 + 6.4.4)
4 (LR, section 3.3.3): (Hadani, 2015)... target imagination, flexibility, communication and collaboration.

(RtD, section 6.1.3 + 6.3 + 6.4.3)
5 (CR, section 4.2 + 4.3)... be simple and intuitive for both kids to do and teachers to facilitate

(RtD, section 6.1.3 + 6.4.3)

6

(CR, section 4.3) 

... include moments of reflection and pause to remember and refocus on the process, 
action and intentions

(LR, section 3.3.3 + 3.4.3) : (Van Broekhoven et al., 2022, Klapwijk & Van Den 
Burg, 2019; Van Mechelen et al., 2015) 

(CR, section 4.2 + 4.3)
7 (LR, section 3.6.2) : (Lewis, 2006; Arao & Clemens, 2013; Stubbs, 2019)... actively help reduce fear of failure and judgement to encourage a brave environment. 

8 (CR, section 4.3)... indicate the level of experience with creative tasks needed

(RtD, section 6.3)
9 (LR, section 3.6.2) : (Arao & Clemens, 2013)… clearly explain the goal and value of the activity.

7.1.1 Design requirements

Each requirement and condition is explicitly linked back to the research findings 
it originates from. The following legenda is used to trace these connections, 
each reference shows the type of research and the section it can be found in:
Literature research (LR) Context research (CR) Research through Design (RtD)
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Design conditions, in contrast to the requirements, concern the broader environment in which creativity takes place, 
with particular attention to the role of the teacher. While they extend beyond the scope of individual tools, considering 
them opens possibilities for artifacts to connect with teaching practices. 

(LR, section 3.4.1) : (Lewis, 2006) 
CR, section 4.2 + 4.3)

(CR, section 4.3) 

Creativity and design activities gain value when their meaning, relevance, 
and underlying intentions are made clear to both teachers and children.

(LR, section 3.4.1): (Calavia et al., 2023; Lewis, 2006) Teachers’ awareness of their own role and influence is an important condition 
shaping how children engage with creative tasks.

(CR, section 4.2)

(RtD, section 6.4.4)

(LR, section 3.4) : (Atwood-Blaine et al., 2019; Plucker et al., 2004; 
Bandura, 1997; Karwowski, 2022)

Teachers’ recognition and valuing of the creativity of all children, along with 
awareness of their own biases, strongly influence kids’ creative confidence 
and engagement.

(LR, section 3.3.3 + 3.6.2) : (Edmondson, 1999; Stubbs, 2019)Creative exploration thrives in environments that provide psychological safety and 
brave spaces, allowing learners to take risks and express ideas openly.

Emphasizing only visual outcomes in feedback can discourage creative 
exploration, making giving feedback on the process more valuable.

(RtD, section 6.4.2 + 6.4.3)
(CR, section 4.2) 

Open-ended and relevant design questions form a key condition for meaningful 
creative exploration and diverse idea directions.

(LR, section 3.4.2) : (Beghetto et al., 2011)

(CR, section 4.1 + 4.2) 
(LR, section 3.3.3) : (Klapwijk & Van Den Burg, 2019) Making learning goals explicit and reflecting on their meaning throughout the 

creative process helps learners connect intention with outcome.

Children benefit from making their own design decisions, which fosters 
ownership and engagement, but guidance is necessary to prevent them from 
choosing the most obvious or realistic choices.

(RtD, section 6.4.4)
(LR, section 3.3.3) : (Klapwijk et al., 2021; Van Broekhoven et al.,2022)

Providing examples can help children understand possibilities when design is 
new, but they can also constrain creativity if followed too rigidly.

(RtD, section 6.3) 
(LR, 3.6.2) : (Klapwijk, 2017) 

(CR, section 4.1)
(RtD, section 6.4.3)

1

2

3

4

5

6

7

8

9

(RtD, section 6.4.4)

7.1.2 Design conditions



8.1 idea generation for design tools
8.2 idea generation for teacher support

Chapter 8 develops and proposes new ideas that address the central design 
question. It introduces both design tools to support children in focusing on 
the creative process and supporting artifacts to help teachers facilitate this 
shift.

shaping new ideas8



75

shaping new ideas

8.1 Idea generation for 
design tools

8.1.1 Idea generation process
The ideation process, which started with the RtD activities, continued 
with a brainstorming session I carried out independently, structured 
around the sparks.  This session produced a set of initial ideas, from 
which ten concrete directions were developed further. To assess the 
quality and relevance of these ideas, they were evaluated using a 
method comparable to a Harris Profile (Van Boeijen et al., 2020), 
which allowed for a systematic consideration of how well each idea 
met the predefined design requirements and which sparks it related to. 
The details of this evaluation can be found in Appendix L.

Following this first selection, a second round of refinement took place. 
During this stage, ideas with overlapping sparks were either combined 
or adapted to prevent redundancy and to ensure that the full range of 
sparks was represented across the final set of concept tools. 

To start with the development of new design ideas for tools, it is useful 
to first recap the design question:

“How might we help 9–12-year-old children shift their focus from 
the end result to the creative process, in order to foster creative 
confidence, while also supporting teachers in understanding and 
facilitating this shift?”

In this section, the focus is primarily on the first part of the question, 
namely how to support children in valuing the creative process over 
the final outcome. With the design requirements in mind, a series 
of new ideas was generated, drawing inspiration from the previously 
found inspiration “sparks” that served as triggers for creativity (See 
Appendix K for the full list). The sparks offered startingpoints for new 
directions, while the design requirements proposed in Chapter 7 
helped shape these ideas so they would truly support the shift from 
outcome to process.

At the same time, unique ideas that did not yet fully align with the 
requirements were adapted to strengthen their fit, without losing their 
distinctive qualities. The overall goal of this process was to arrive at a 
set of concepts that each satisfied the requirements while being unique 
in the way they embodied specific sparks.

Figure 35. Idea brainstorm sketches

Building creative 
confidence through ‘little wins’

Physical movement & 
make use of space

Brave space pillars: Perspective-taking
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Step by step
1. Each group gets a game board.
2. The group thinks of ideas and draws them on the template – each 
idea is one step 
3. If you land on blue, pick a reflect card.
4. If you land on red, take a mystery card and include the content in 
your next idea

Concept 3: Wat als…?
In short
Inspired by improvisation, this method combines idea generation 
with role play and empathy. Children create ideas through stories 
by combining random activities, with random characters, in random 
locations. This playful mix stimulates imagination and helps to see 
problems from new perspectives.

Connected sparks
In the first place:
- Storytelling (6)
- Brave space pillars: perspective-taking (8)
- Make materials culturally responsive (3)
- Improvisation (5)

But also:
- Target humour (4)
- Element of surprise (14)

In short
This method is inspired by the traditional Ganzenbord (goose board) game but is 
designed to support idea generation through active reflection, encouragement, 
and surprising mystery cards. Each step on the board represents one idea, which is 
drawn on an idea-template paper as the game progresses.

Connection to research 
Build creative confidence through little wins (2)
Use of association, decomposition or different combination techniques (7)
Element of surprise (14)
Use humour to spark ideas (4)

Step by step
1. Each group gets a game board.
2. The group thinks of ideas and draws them on the template – each idea is one step
3. If you land on blue → pick a reflect card.
4. If you land on red → take a mystery card and include the content in your next idea

Ideeënbord

This iterative process ultimately resulted in six concept designs. One 
of these, Draai Door, has been described earlier in this thesis, while 
the other concepts are newly introduced. The main “inspiration spark” 
each concept is based on is shown in black, while the more general 
sparks it connects to are shown in gray.

Concept 1: Draai Door
This concept has been the design tool used in the sessions at schools 
and in that process went through different iterations.

In short
Children build on each other’s ideas by passing them on and making 
them increasingly absurd (or, conversely, more realistic), thereby 
discovering the power of the creative process.

Connected sparks
- Actively switch between divergent and convergent thinking (1)
- Target humour (4)
- Association, decomposition, combination techniques (10)
- Element of surprise (14)
- Brainstorm rules (12)

Concept 2: Ideeënbord    
In short
This method is inspired by the traditional Ganzenbord (goose board) 
game but is designed to support idea generation through active 
reflection, encouragement, and surprising mystery cards. Each 
step on the board represents one idea, which is drawn on an idea-
template paper as the game progresses.

Connected sparks
In the first place:
- Building creative confidence through ‘little wins’ (2)
- Association, decomposition, combination techniques (10) 
- Element of surprise (14)

But also:
- Target humour (4)
- Brainstorm rules (12)

Figure 36. Sketch of ideeënbord
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In short
Children are divided into groups, and each group member is given a spot in the 
circle like a relay race (preferably outside or in PE hall). The first child comes up with 
an initial idea for the design question, draws it on the paper, and then runs to the 
next child to pass it on and explain the idea. Each child also receives an explorative 
question that they must use to guide their thinking for the next idea. There are no 
winners, just continuous running with the ideas until no new ideas remain.

Connection to research 
Use physical movement (6)
Use of association, decomposition or different combination techniques (7)
Make use of space (16)
Element of surprise (14)
Culturally responsive materials (3)
Tap into other domains than just visual (17)

Step by step
1. Split the class into small groups and each group member is given a spot in a circle.
2. Each group is given an idea-template paper and every child gets one explorative-
question card.
3. Child 1 thinks of the first idea for the design question and draws it on the paper.
4. Child 1 runs to Child 2, hands over the page, and explains the idea in one short 
sentence.
5. Child 2 uses their question card to think of a new idea, draws it, then runs to the 
next child and passes it on.
6. Keep relaying until no new ideas come. 

Ideeën estafette

- Other domains than just visual (13)
- Association, decomposition, combination techniques (10)

Step by step
1. Each group brainstorms an activity, character and a location, and 
hands them over to the teacher
2. The teacher randomly picks a combination of an activity, character 
and location. 3. The groups think of a short story of how an idea for 
the design problem in that specific situation
4. Each group shorty act out the situation and their idea/solution 
together.
5. With whole class reflect on the stories and solutions.
6. As a group write down your idea to collect the ideas
7. Do all steps again with a different combination.

Concept 4: Ideeën estafette	
In short
Children are divided into groups, and each group member is given 
a spot in the circle like a relay race (preferably outside or in PE hall). 
The first child comes up with an initial idea for the design question, 
draws it on the paper, and then runs to the next child to pass it on 
and explain the idea. Each child also receives an explorative question 
that they must use to guide their thinking for the next idea. There are 
no winners, just continuous running with the ideas until no new ideas 
remain.

Connected sparks
In the first place:
- Physical movement & make use of space (7)
- Association, decomposition, combination techniques (10) 
- Explorative questions (11)

But also:
- Element of surprise (14)
- Make materials culturally responsive (3)
- Other domains than just visual (13)

Step by step
1. Split the class into small groups and each group member is given 
a spot in a circle. 2. Each group is given an idea-template paper and 
every child gets one explorative- question card.
3. Child 1 thinks of the first idea for the design question and draws 
it on the paper. 4. Child 1 runs to Child 2, hands over the page, and 
explains the idea in one short sentence.
5. Child 2 uses their question card to think of a new idea, draws it, 
then runs to the next child and passes it on.
6. Keep relaying until no new ideas come.

In short
Inspired by improvisation, this method combines idea generation with role play and 
empathy. Children create ideas through stories by combining random activities, with 
random characters, in random locations. This playful mix stimulates imagination and 
helps to see problems from new perspectives.

Connection to research 
Incorporate storytelling (5)
Brave space pillars: perspective-taking (12)
Culturally responsive materials (3)
Use humour to spark ideas (4)
Element of surprise (14)
Tap into other domains than just visual (17)
Use of association, decomposition or different combination techniques (7)

Step by step
1. Each group brainstorms an activity, character and a location, and hands them over 
to the teacher
2. The teacher randomly picks a combination of an activity, character and location.
3. The groups think of a short story of how an idea for the design problem in that 
specific situation
4. Each group shorty act out the situation and their idea/solution together.
5. With whole class reflect on the stories and solutions.
6. As a group write down your idea to collect the ideas
7. Do all steps again with a different combination.

What if…?

Figure 38. Sketch of ideeën estafette

Figure 37. Sketch of Wat als...?
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In short
Many children have different talents and different ways of expressing their 
creativity. This method allows all children to express ideas in their own way, through 
drawing, acting, writing, dancing, or singing.
Option 1: …while also collaborating with other modes of expression in a team. By 
combining these diverse forms, the group can build richer and more varied ideas 
together.
Option 2: All same modes of expressions put together in one group > less chaos (for 
younger ages)

Connection to research 
Diverse way of expression, target different talents of different kids (13)
Creation is already prototype (15)
Tap into other domains than just visual (17)
Incorporate storytelling (5)

Sunshine rays

Concept 5: Mindful musical  
In short
This activity is slower paced and inspired by mindfulness and taking 
time to think. It starts of in silence and slowly introduced different 
types of music to inspire new ideas, through talking in a group about 
it.

Connected sparks
In the first place:
- Brave space pillars: mindfulness (8)
But also:
- Target humour (4)
- Element of surprise (14)
- Other domains than just visual (13)
- Association, decomposition, combination techniques (10)

Step by step
1. Take 1 minute to quietly think of ideas on your own.
2. Play one piece of music for the whole class (e.g., lullaby, Efteling 
music, Flight of the Bumblebee, electronic).
3. Pause the music. Share what it made you think of or how it made 
you feel in groups.
4. Use the music as inspiration to come up with new ideas, alone or 
in the group. Play a new song and repeat steps 2–4.
5. Play a new song and repeat steps 2–4.

Concept 6: Zonnestralen   
In short
Many children have different talents and different ways of expressing 
their creativity. This method allows all children to express ideas in 
their own way, through drawing, acting, writing, dancing, or singing.
This idea is the most conceptual one and was created for evaluation 
with the Science Hub, intended more as a basis for open discussion 
than as a finished design tool. Some possible ways the tool could 
look are shown below.
Option 1: ...while also collaborating with other modes of expression 
in a team. By combining these diverse forms, the group can build 
richer and more varied ideas together.
Option 2: All same modes of expressions put together in one group 
> less chaos (for younger ages)

Connected sparks
In the first place:
- Diverse way of expression (9) 
- Act of creation can already be prototyping (15)

But also:
- Other domains than just visual (13)
- Storytelling (6)

In short
This working method is slower paced and inspired by mindfulness and taking time to 
think. It starts of in silence and slowly introduced different types of music to inspire 
new ideas, through talking in a group about it. 

Connection to research 
Brave space pillars: mindfulness (12)
Use humour to spark ideas (4)
Element of surprise (14)
Tap into other domains than just visual (17)
Use of association, decomposition or different combination techniques (7)

Step by step
1. Take 1 minute to quietly think of ideas on your own.
2. Play one piece of music for the whole class (e.g., lullaby, Efteling music, Flight of 
the Bumblebee, electronic).
3. Pause the music. Share what it made you think of or how it made you feel in 
groups.
4. Use the music as inspiration to come up with new ideas, alone or in the group.
Play a new song and repeat steps 2–4.
5. Play a new song and repeat steps 2–4.

Mindful musical

Figure 39. Sketch of mindful musical

Figure 40. Sketch of zonnestralen
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8.1.2 Concept design tools evaluation with 
Science hub
The initial concepts were reviewed by project leaders from the Science 
Hub to assess their fit within existing materials and resources. Drawing 
on their expertise, they provided insights into which ideas were likely 
to work well, potential obstacles, and practical considerations for 
implementation.
The evaluation results are summarized below, highlighting key takeaways 
that informed the refinement and finalization of the design concepts. 
The evaluation helped ensure that the final designs were both feasible 
and aligned with the intended goal of supporting children’s focus on 
the creative process.

Concept 1: Draai Door
A valuable addition of the ‘Draai Door’ tool that was mentioned, are 
the step of making ideas more realistic, which does not yet exist in 
other methods. 
One point raised about the tool was that the step of making ideas “crazier 
and crazier” could be difficult for children, however it was suggested 
that this challenge might be addressed by combining the method with 
‘inspiration cards’ that they often use. It was also mentioned that the 
first idea and the final, realistic idea might sometimes turn out to be the 
same. On the other hand, they expected that when children go through 
several rounds and engage with each other’s ideas, they may become 
less attached to their original concept, which was confirmed during 
the sessions at schools. Finally, it was remarked that if this tool were 
used in high schools, students might feel more strongly attached to 
their ideas. While this is outside the current project scope, it remains 
a relevant consideration for future adaptations.

Take-ways for iteration: 
- Orientation of paper influences the flow, consider reorganizing the 
squares or the orientation
- Making steps to make idea crazier, could be enhanced if the worksheet 
also reflected the words, for example by changing the style of the lines 
that shape the boxes

Concept 2: Ideeën-bord    
‘Ideeën-bord’ was considered a fun concept, with the gaming element 
seen as a strong addition. However, simply moving step by step 
(from 1 to 2 to 3) was thought to risk becoming too predictable, and 
introducing a randomizing element could make it more engaging. The 
random object cards were also appreciated, especially if children are 
required to use them rather than having the option to skip them. In the 
discussion, I made the suggestion to change the board into an infinity 
loop instead of having a fixed start and endpoint. This idea was well 
received, as removing the endpoint could motivate children to keep 
generating ideas. At the same time, this creates the need for another 
way of marking the end of the activity, such as through a time limit. 
Some uncertainty also emerged about whether the game is designed 
for group or individual play, and how roles like drawing cards or 
generating ideas should be distributed.

Take-ways for iteration: 
- Addition of randomizer for making the different steps.
- Change the shape of the board to an infinity loop.
- Think of different ways to manage the ending and how to present it to 
the children, for example with time.
- Instead of one format with limited number of ideas, think of way to 
make it infinity, e.g. post its.
- Make clearer how the game is played from a group context, who 
draws a card, who thinks of an idea, etc. 

Concept 3: Wat als…?
This concept was appreciated for its originality, although the title 
was seen as not entirely fitting, as it does not fully capture the 
essence of the tool. A challenge discussed was how to capture the 
ideas, since the current format ends with a short play of all groups 
performed to the whole class. A helpful suggestion was to consider 
the ‘oplossingsverhaal’ tool, a familiar tool within the Science Hub that 
resembles a comic strip, as it could provide a clear and familiar way 
for children to record their ideas. This would be especially effective if 
they have already used it in other activities. 
Regarding the input words, post its were seen as a fun choice, though it 
was emphasized that teachers would need to check them beforehand. 
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Another issue that emerged was time management: having every group 
present can take too long, but randomly selecting groups may cause 
disappointment if some are left out.

Take-ways for iteration: 
- Iterate the title to better capture the tool.
- Make the presentation format clearer and more usable, for example 
through the ‘oplossingsverhaal’ template.
- In the step-by-step guide, make more clear how time is managed and 
how to handle presentation of ideas, also make sure to add the check 
of the post its with input for the story.

Concept 4: Ideeën estafette
This concept was found harder to understand compared to others. 
The illustration was not very clear, and the overall activity flow was 
perceived as complicated. Questions arose about how the “explorative 
questions” would work, whether the design questions would change, 
and how the running element was structured. Although these aspects 
were described in the step-by-step, further clarification is considered 
necessary. A useful suggestion was to make the explorative questions 
specific to the waiting stations instead of keeping them with the same 
child, in order to add diversity and new inspiration. The physical 
movement element was appreciated, and it was seen as suitable for 
primary schools, including the possibility of conducting the activity 
outdoors. The evaluators also emphasized that outdoor learning 
provides significant benefits compared to classroom settings.

Take-ways for iteration: 
- Most important is to better explain the flow and step-by-step, consider 
including a more elaborate example story of how the design tool would 
work in real life.
- Rethink the way new information is presented, the new ideas template, 
but also the rotation of explorative questions.

Concept 5: Mindful musical   
The evaluation of Mindful musical revealed both enthusiasm and caution. 
A key concern was that the method may not be suitable for every child, 
as it can be overstimulating. Teachers would need to carefully consider 
the preferences of their class before using it. In schools where music 
is already a regular part of activities, children may benefit more from 
this approach, whereas in schools with little emphasis on music, it 
could act more as a distraction. Another point raised was that the 
suitability of the method may also depend on the design question. For 
topics that involve moods or atmospheres, such as interior design, 
the method could work well, but for other types of design challenges, 
its usefulness may be limited. Finally, it was stressed that the choice 
of music is very influential, and that the preparation of suitable music 
should not be left to teachers. Instead, providing a curated playlist or 
another clear selection method would be more effective.

Take-ways for iteration: 
- Include the music to use, for example through a YouTube playlist and 
a QR code.
- Make teacher instructions very clear: when the tool is helpful, what to 
pay attention to (no visuals with the music, appropriate volume), and 
possibly the suggestion to carry out the activity with a music teacher if 
available.

Concept 6: Zonnestralen   
The discussion of ‘Zonnestralen’ highlighted that the tool may be 
less suited for the early idea generation phase, but could become 
valuable in later stages such as idea development or presentation. The 
possibility of expressing ideas through different modes was considered 
stimulating, as it enables children to contribute in ways that align with 
their strengths while still collaborating with others. At the same time, 
a key challenge lies in the role of the teacher: evaluators noted that 
teachers often have a preferred mode of expression themselves, and 
for Zonnestralen to work well, they would need to step back and allow 
children to choose their own forms. For these reasons, the method 
was not recommended for use in ideation, but it will be considered a 
promising tool to investigate in future research for the next phases of 
the design cycle,
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8.2 Idea generation for 
teacher support

8.2.1 Foundations for teacher support
As explained in Chapter 5, one of the key problems in supporting 
creativity among children is the lack of knowledge and confidence 
among teachers. Although the proposed design tools themselves are 
intended to be accessible and to function with minimal prior expertise, 
the design conditions discussed earlier indicate that their effectiveness 
increases significantly when teachers are able to recognize and 
intentionally foster those conditions.

The framework of creative self-beliefs explained by Beghetto & 
Karwowski (2023) (introduced in Chapter 3) provides a valuable 
perspective. While the overall design question highlights creative 
confidence explicitly, other dimensions of creative self-beliefs remain 
highly relevant for both children and teachers.

The design direction guiding this project was formulated as follows: 

“How might we help 9–12-year-old children shift their focus from the 
end result to the creative process, in order to foster creative confidence, 
while also supporting teachers in understanding and facilitating 
this shift?”

Whereas the previous idea generation concentrated on design tools 
for children, the attention here shifts to the second part of the question: 
providing support to teachers. While the proposed design tools are 
intended to be intuitive and effective in guiding children toward 
process-oriented creativity, teachers remain essential actors in enabling 
these conditions. Without their understanding and active facilitation, 
the impact of the tools risks being limited. Supporting artifacts are 
therefore developed to strengthen teachers’ role in fostering creativity 
in the classroom.

The supporting materials are therefore designed not only to strengthen 
creative confidence, but also to address related beliefs that influence 
how creativity is valued and practiced in classrooms.

Two aspects of creative self-beliefs are particularly central:

Taken together, these considerations suggest that a targeted effort to 
provide teachers with knowledge and accessible tools is a valuable 
addition alongside the design tools. The proposed supporting artifacts 
are intended to make the key design conditions visible and actionable, 
equipping teachers to create environments where creativity can thrive.

When taken a step further, these artifacts could also be introduced 
through teacher workshops, which are regularly organized by the 
Science Hub, or by involving teachers directly in creative exercises 
themselves. Engaging in such activities, either as preparation or 
together with the children, would allow teachers to gain personal 
experience with the creative process and to actively practice what they 
aim to foster in their classrooms.

Creative self-image, particularly the perceived value of 
creativity. This refers to “beliefs about the value, merit, 
or worth of creativity in relation to one’s broader sense of 
self” (Beghetto & Karwowski, 2023). When teachers gain a 
deeper appreciation of the value of creativity for children, 
they are more likely to encourage students to engage with 
creative processes rather than merely aiming for correct or 
polished outcomes.

Creative self-awareness, particularly through the 
subcategory of creative mindset. This concerns “beliefs 
about the nature of creativity itself (e.g., whether creative 
competence is fixed, incremental, or both)” (Beghetto & 
Karwowski, 2023). When teachers adopt an incremental 
mindset toward creativity, they model and reinforce the idea 
that creative skills can be developed over time, which is a 
perspective that helps children persist and experiment.
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Through design, kids learn 
to solve problems, 

work together, 
and tackle 

complex challenges.

At the heart of 
design 

lies creativity, 
a foundation 

skill for 
thriving in 

the 21st 
centuryWhy do 

design?

GUIDE TO
SPARKING 
CREATIVITY

Simple strategies to help 
children be creative  in 

design projects

Figure 41. Impression of the artifacts

8.2.2 Supporting artifacts for teachers
The proposed artifacts are a booklet complemented by a poster. The 
booklet functions as guide and is designed to be concise, readable 
in less than ten minutes, and written in clear, accessible style. This 
decision responds directly to insights from the context interviews 
presented in Chapter 4, where teachers emphasized their limited time 
and preference for practical, easy-to-digest resources.
The poster serves as a visual extension of the guide. Posters are already a 
familiar medium within classrooms, and this format enables the content 
to remain present as a day-to-day reminder. Rather than being hidden 
in a drawer or binder, the poster can function as a visible prompt that 
reinforces key principles of creativity throughout the teaching day.
Together, the guide and the poster create a dual support system: 
the guide provides a compact but comprehensive overview of 
the principles, while the poster ensures ongoing accessibility and 
integration into the classroom environment.

The content of the guide is directly informed by the design conditions, 
with the addition of the brainstorm rules, and it broadly covers 
background information on creativity and design, as well as guidance 
on the right environment, attitude, and what to say.

8.2.3 Artifact evaluation with Creative 
facilitation experts
To ensure the usefulness and accuracy of the artifacts, they are evaluated 
with two creative facilitation experts from the TU Delft. Their expertise 
is particularly valuable because the guide, in some extent, positions 
teachers as facilitators of creativity as well. By reviewing the content, 
the experts were asked to assess whether the framing of creativity 
and facilitation aligns with their established practice, and whether the 
explanations are sufficiently clear for teachers who may not have prior 
experience with creativity-focused methods.

The evaluation was guided by two central questions:
- Does the description of creativity and facilitation reflect the experts’ 
professional experience and practice?
- Is the content understandable and practically usable for people who 
have little to no prior background in creative facilitation?

GUIDE TO
SPARKING 
CREATIVITY

This guide 
is for

 who want to 
help children to 

be more 
creative and 

generate
 more creative 

ideas in 
design projects

Teachers/designers/parents/...
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The expert evaluation provided several valuable insights into the 
clarity and usefulness of the artifacts. The page on ‘what to praise’ 
was identified as the most essential and impactful component of the 
guide. The experts did not report any fundamental inconsistencies with 
their own practices as creative facilitators. However, some comments 
pointed to more subtle improvements that could strengthen the guide’s 
accessibility and tone.

One specific point of concern was the framing of the brave space pillar 
“leaning into fear”. The phrasing was perceived as potentially negative 
and limiting rather than supportive. One expert even noted that the 
phrase brought to mind a “panic zone” rather than a “brave space.” 
The formulation may unintentionally feel intimidating or discouraging, 
especially for teachers unfamiliar with creativity-oriented practices.

Another key insight is that experts emphasized the importance of 
teachers being mindful not to unintentionally suppress children’s more 
unconventional ideas, especially when working with ‘high achieving’ 
children. Such children may feel like their contributions are quickly 
dismissed if they deviate too far from the teacher’s expectations or 
feel redirected too rigidly toward the outcomes that the teacher had in 
mind. This highlights the importance of clearly explaining to teachers 
that they should cultivate an open mind and be non-judgmental, to 
ensure that children feel encouraged to explore ideas freely without 
fear of rejection.

Take-ways for iteration: 
- Revise the brave space pillar “leaning into fear” so that the phrasing 
is encouraging rather than intimidating.
- Clarify the principle of postponing judgment to better support 
teachers in fostering openness during creative processes.



9.1 how the designs work together
9.2 final supporting artifacts
9.3 final design tools

Chapter 9 presents the final design, namely two supporting artifacts and 
several design tools, and the ways in which they work together.

final designs9
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9.1 How the designs 
work together

The final designs are presents in figure 38, illustrating how the supporting artifacts interact with the design 
tools from the perspective of a teacher facilitating a design lesson. 

Figure 42. Drawing of how the 
final designs work together
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9.2 Final supporting 
artifacts

The teacher booklet and poster were developed as a practical translation 
of the research outcomes. Their purpose is to serve as quick, accessible 
materials for teachers who facilitate creative activities in primary 
education. While the research identified several key conditions that 
support creativity, this artifacts translates those insights into easy to 
under stand information and actionable guidance, that can be directly 
applied in classroom settings. 

GUIDE TO
SPARKING 
CREATIVITY

Simple strategies to help 
children be creative  in 

design projects

Through design, kids learn 
to solve problems, 

work together, 
and tackle 

complex challenges

At the heart of 
design 

lies creativity, 
a foundation 

skill for 
thriving in 

the 21st 
centuryWhy 

design?

Creativity
is...

A process you can learn

Strengthened by engagement 
& motivation

Dynamic & social 
shaped by people, ideas,

and context

Built through 
creative confidence,
which increases when 
children believe in 
their creative abilities, 
and grows through experience

Novel and useful ideas

GUIDE TO
SPARKING 
CREATIVITY

This guide 
is for

 who want to 
help children to 

be more 
creative and 

generate
 more creative 

ideas in 
design projects

Teachers/designers/parents/... This introductory page defines the 
primary audience for this project, 
teachers in primary education, but also 
extents to others working with children 
in co-design or creative learning 
contexts.

Page 2 and 3 aim to raise 
awareness of the value and 
broader goals of creative and 
design activities. Based on insights 
from the fieldwork (see Chapter 
6), many teachers held limited 
or mistaken assumptions about 
creativity, often equating it solely 
with artistic output.

They relate to Condition 1, which 
stresses the importance of making 
the meaning and relevance of 
creative activities clear to both 
teachers and learners. 
By articulating the purpose of the 
guide and situating its relevance, 
these pages aim to support teachers’ 
understanding of why fostering 
creativity matters.
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Know 
your 
influence

Rethink your role
Step out of the evaluator role and postpone your 
judgement. Supporting creativity means taking 
on many roles at once, like being a coach, a 
resource, and even a designer yourself.
Your expectations matter 
When you believe in a child’s creativity, 
they start believing in their own abilities.
Bias blocks creativity 
Creativity comes in many forms and many means,
so avoid favouring only high-achievers or 
“well-behaved” students.
Encouragement counts 
Support from a respected figure, who expresses
belief in children’s abilities and guides activities 
constructively, strongly shapes children’s
creative confidence.

Creating 
a brave 
space

Vulnerability
It’s okay to not know, to ask, to share

Perspective-taking
Listen to others’ stories with curiosity, not judgment

Outside the comfortzone
Discomfort is the doorway to learning and growth

Critical thinking
Question ideas and stay open

Examining intentions
Pause to reflect: Am I adding something helpful 

and thoughtful?
Mindfulness

Be present. Breathe. Respond with awareness

Psychological safety gives children the courage to take risks without 
fear.  A brave space builds on this, where six guiding pillars invite 
openness, curiosity, and courage.

What 
(not) to 
Praise 
DO
Effort
“You kept trying 
different ways!”
Original ideas 
“That’s a new 
way of looking at it!”
Process & persistence 
“I see how you 
changed and improved.”
Collaboration 
“Great how you 
worked together.”

DON’T
Prettiness 

“That looks so 
neat/realistic!”

Appearance
“Such nice 

colours!”
 Being correct 

“Good job, you 
got it right.”
Perfection 

“This is perfect!”

The power 
of giving
examples

Examples can be helpful when design is 
new, giving students a clearer sense of 
what is possible. However, they may 
also unintentionally restrict originality, 
especially if children see them
as the “correct” solution.

A useful approach is to always 
provide several (at least 4)
examples, so that variety feels 
natural. Even better, offer 
alternative forms of inspiration, 
such as images, unusual materials, 
or open-ended questions, that stimulate 
ideas without narrowing them down.

Derived from classroom observations 
and teacher interviews, this page 
emphasizes that teachers’ attitudes 
and biases significantly shape how 
children engage in creative tasks.
It connects to Condition 2 (teacher 
awareness of influence) and 
Condition 3 (recognizing and 
valuing all children’s creativity). The 
related poster statements transform 
these insights into reflective prompts, 
inviting teachers to consider how 
their expectations, language, and 
examples might affect children’s 
confidence and participation.

Focusing on the role of feedback, 
this page highlights how 
emphasizing (the look of) outcomes 
over processes can discourage 
experimentation.
Connected to Condition 5, it 
encourages teachers to shift their 
feedback towards effort, strategy, 
and persistence rather than polished 
results. 

This section originates from the 
“discobal phenomenon,” discussing 
how examples can be both helpful 
and limiting.
In line with Condition 9, it reminds 
teachers that examples can scaffold 
understanding but may also restrict 
imagination if followed too literally. 
The page encourages strategic use 
of examples to inspire rather than 
dictate outcomes.

Adapted from the existing brave 
space pillars by Stubbs (2019), this 
page communicates the importance 
of psychological safety in creative 
learning environments.
Aligned with Condition 4, it reminds 
teachers that creative exploration 
thrives when learners feel safe to 
express unconventional ideas, take 
risks, and learn from mistakes. The 
poster translates these principles 
into actionable phrases to use in the 
classroom. 
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Key
design
principles 

Ask the right design question
Open-ended, simple and 

connected to the world of kids

Clarify the why
Share learning goals and purpose

Pause & reflect
Check in on teamwork, 

goals, and the design 
question

Support their
choices

Give kids choice 
and agency, 

but guide them
where needed

Other tools
Use energizers, 

explorative prototyping 
and iterate ideas.

Brainstorm
rules

1. Everything is allowed

2. Postpone your judgement

3. Create as many ideas as possible

4. Ideas are owned by everyone!

5. 1+1=3

6. Draw

7. Give each other
compliments

The Science Hub often highlighted 
the brainstorming rules as key to 
setting the right tone in design 
projects with kids.

This final page summarizes 
actionable techniques for facilitating 
creative sessions.
It corresponds to Conditions 6 - 8, 
emphasizing open-ended design 
questions, explicit learning goals, 
and opportunities for children to 
make design decisions. This page 
offers a practical framework for 
guiding design-based learning 
processes.
 

SPARKING 
CREATIVITY

Influence check

What (not) to 
praise 
DO
      

Effort
“You kept trying 
different ways!”
Original ideas 
“That’s a new 
way of looking at it!”
Process & persistence 
“I see how you 
changed and improved.”
Collaboration 
“Great how you 
worked together.”

   DON’T
   

Prettiness 
“That looks so 

neat/realistic!”
Appearance

“Such nice 
colours!”

 Being correct 
“Good job, 

you got it 
right.”

Perfection 
“This is perfect!”

We ask and share, even
 when we don’t know.

Brainstorm
rules
1. Everything is allowed

2. Postpone your judgement

3. Create as many ideas as possible

4. Ideas are owned by everyone!

5. 1+1=3

6. Draw

7. Give each other compliments

Always provide several 
(at least 4) examples,
 or even better, offer 
alternative forms 
of inspiration

Design 
principles

Ask the right design question

Clarify and talk about the why

Take time to pause & reflect

Support their choices

Use energizers, explorative 
prototyping and iterate ideas.

Do I  ... step out of the evaluator role and postpone judgment? 

     ... show belief in each child’s creativity?
     ... support all forms of creativity? 
     ... give encouragement that builds creative confidence?

Our
brave 
space We listen with 

curiosity, not judgment.

We step out of
our comfort zones.

We are kind, thoughtful, 
and present.

This poster is part of the graduation project: 
Enhancing Children’s Creativity: Building creative confidence 
through idea generation in design education at primary schools.

The graduation project: Jacobse, S.S.(2025). Enhancing Children’s Creativity: 
Building creative confidence through idea generation in design education
 at primary schools. (Master’s thesis, TU Delft).

Enhancing Children's Creativity – Poster English
© 2025 by Sarah Jacobse is licensed 

under CC BY-SA 4.0. 

Figure 43. Poster for sparking creativity
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9.3 Final design tools

9.3.1 Draai door - Spin around

Unique 
Value

Activity 
In small groups, children generate ideas through being inspired by 
their peers’ ideas. Everyone starts by thinking of and drawing a first 
idea on the worksheet, then passes the sheet to the person on their left. 
That person looks at the drawing, asks for clarification if needed, and 
then thinks of a crazier idea, drawing it in the next box.
This continues for several rounds until everyone gets their own sheet 
back. The groups briefly reflect on what was drawn and explain their 
ideas to one another.
Next, the challenge changes. Instead of making the ideas crazier, the 
students now need to make them more realistic. Again, they pass the 
drawings around and start a new round.

Impact 
‘Spin around’ is mainly inspired by training children to actively switch 
between divergent and convergent thinking. This takes shape by firstly 
by thinking of multiple different ideas which are more and more crazy 

Five design tools were developed to enrich the idea generation phase 
of the design process. They encourage children to explore, experiment, 
and most importantly, focus on the creative process rather than the 
outcome. The full tool description and worksheets can be found in 
Appendix B.

Each tool is uniquely based on a different set of inspiration sparks, such 
as movement, humour, and storytelling. However, all designs are united 
by their alignment with the design requirements, such as the need for 
them to be simple and intuitive to use, create space for reflection, 
aim to spark curiosity and imagination, and foster communication and 
collaboration. 

Supports idea generation through…
playful switching between divergent and convergent 
thinking.

(linked to divergent thinking), while in the next part of the activity 
converging again by making the idea more realistic. By making an idea 
crazier, the aim is for children to think beyond their regular boundaries 
and create a place where no failure is possible, simply because there 
is no limit to how crazy it can be.

The ‘spinning around’ with the worksheets in groups helps with 
focussing on the creative process by literally letting go of your first idea 
and handing it over to the next person, where you have no influence on 
what will happen with your idea. But that is also the fun and surprising 
part that you get the sheet of your neighbour to use for thinking of a 
new idea, making it interesting and enjoyable. 

Within the step by step explanation on how to facilitate the activity, the 
first step is to talk about what crazy and realistic means, to make sure 
all kids have the necessary knowledge needed to actively participate.
While doing this activity at schools, all kids were able to draw their 
ideas and sometimes with a short verbal explanation, communicate 
their ideas through the expression of drawing.
The worksheet used with ‘spin around’ guides the children with how 
to do it through arrows, words and the visual style of the squares to 
draw in. 

Werkblad - Draai Door

Begin 
hier!

Realistischer

Gekker

Gekker

Gekker

Realistischer

Figure 44. Final design tool ‘Draai door’
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9.3.2 Ideeënbord - Idea Board game

Unique 
Value

Activity 
The idea board game is an activity in which children work in small 
groups to come up with as many ideas as possible for the design 
challenge. Each space on the board produces a new idea, which is 
drawn on the ‘ideas template’ during the game. The board contains 
plain white spaces, but also red and blue spaces that require drawing 
a card: a mystery object card to incorporate into a new idea, or a 
reflection card to discuss together. Thanks to the reflection moments, 
unexpected twists and surprising (often funny) combinations, more 
ideas emerge while all children stay actively involved in the creative 
process.

Impact 
The dice and coloured cards introduce randomness and surprise, 
which spark motivation and unexpected ideas. The shape of the board 
is designed as a continuous loop to emphasise that the goal is to 
generate as many ideas as possible. This helps take away the pressure 
of finding ‘the one perfect idea’ and instead encourages children to 
go with the flow, even when a surprising mystery object (like a sock) 
needs to be included. 

Although rolling the dice and moving the token are individual actions, 
the real thinking and reflection happen in the group. This reduces the 
pressure on individual children to come up with an idea, while also 
strengthening their teamwork skills. The reflection cards further support 
this process, guiding discussions and keeping everyone engaged. 
Meanwhile, the ‘mystery objects’ challenge children to stretch their 
creative thinking and explore unexpected directions together.

Supports idea generation through…
combining playful surprises with active reflection.

Werkblad 1/6 - Ideeënbord

Start! 

Werkblad 2/6 - Ideeënbord Mystery objects (rood) voorkant
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?
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?

?
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?

9.3.3 Spontane verhalen  - Spontaneous Stories

Unique 
Value

Activity 
In this activity, children in small groups create short stories in which an 
idea for the design question is shared in different contexts. The activity 
kicks-off with all groups thinking of these activities, characters, and 
locations, which the teachers then draw a random combination from, 
to frame a context that the story needs to be about. The children then 
use a worksheet to explain their solution for the ‘specific person’ doing 
‘an activity’ while located ‘somewhere’. After a couple of rounds, the 
children reflect on their ideas and have the option to turn their story 
into a short, improvised play to show their classmates their favourite 
idea.

Supports idea generation through…
storytelling and perspective-taking in unique contexts.

Figure 45. Final design tool ‘Ideeënbord’
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Impact 
The combinations of an activity, character, and location often lead to 
surprising, funny, or unusual storylines that encourage children to think 
outside the box. Sometimes the combination might not make sense 
or be very unusual, the pressure to be right or perfect is reduced, 
and the focus shifts toward humour and enjoyment. Working with 
characters helps children explore the design question from someone 
else’s perspectives, while the improvisation element strengthens quick, 
flexible thinking.

Importantly, children first think of their own context elements instead 
of receiving a pre-made list. This gives them space to draw from their 
own experiences and surroundings, making the activity more culturally 
inclusive. Finally, the emphasis on storytelling and acting adds a layer 
of creative expression beyond drawing, giving space for a wider range 
of creative expression.

9.3.4 Ideeën estafette - Sprint of Ideas

Unique 
Value

Activity 
The class is divided into small groups, each with a coloured ribbon. 
The group members spread out across the stations, where exploratory 
questions are placed, so at each station is one child from each group. 
The children then run from station to station, like in a relay, coming up 
with new ideas inspired by the exploratory questions.
The first child comes up with an idea for the design challenge, draws 
it on a card, and runs to the next child to briefly explain it. Together, 
they invent and draw a new idea. The first child stays behind at that 
station, while the teammate continues running to the next. There are no 
winners; the running continues until no new ideas emerge.

Impact 
This tool combines creativity with movement, encouraging both 
children and teachers to be active and to go outside. There are many 
different sources of inspiration that help with thinking of new ideas: the 
exploratory questions at each station, the ideas left behind by peers, 
and the changing environment itself. Each new stimulus sparks fresh 
perspectives and curiosity.

Children their ideas draw on cards and then leave them at the station 
and continue running to the next. The physical act of leaving an idea 
behind and the urgency and fun of running to the next station, help 
to not overthink if an idea is good enough, as there will be new 
opportunities to think of other ideas throughout the whole activity. The 
explorative questions further provoke curiosity, invite new perspectives, 
and challenge children’s imaginative thinking in unexpected directions.

Supports idea generation through…
active movement and exploratory questions that spark 
curiosity.

Worksheet - Spontaneous stories

Once upon a time, there was/were

He/she was  / They were at

[ person ]

[ location ]

He/she was  / They were [ activity ]

The problem was [ design problem ]

It made him/her/them feel [ effect ]

But, then there was a [ design solution ]

With the [ name of design ] he/she/they could

[ how it works ]

Optional drawing of the idea

Now, he/she feels / they feel [ effect ] !

Figure 46. Final design tool ‘Spontane
verhalen’
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9.3.5 Mindful musical
Unique 
Value

Activity 
To provide a starting point for the generation of multiple ideas inspired 
by music, everyone first draws the first idea that comes to mind for 
the design question. Next, different songs are played to provide 
inspiration for new ideas or ways to change the first idea. As this might 
be a challenging task for children, an in-between step is added, where 
in pairs the children discuss what the music made them think of and 
how it made them feel, to provide a bit more structure as to how the 
music can then be used as inspiration. 
It’s important to choose the music carefully. Use short fragments, avoid 
songs with lyrics, and vary tempo and style. The QR code links to a 
playlist with example songs that can be used in class. You could also 
collaborate with a music teacher to curate songs together or make the 
whole lesson together.

Supports idea generation through…
music-driven inspiration and reflective thinking.

Impact 
The power of ‘Mindful Musical’ lies in combining mindfulness and 
music. The activity creates space for mindful reflection and idea 
generation, together with music in different styles and tempos. This 
encourages imagination and associative thinking, helping children 
generate original ideas they might not have thought of on their own. 

The use of music as an inspiration introduces elements of surprise 
and humour, while also broadening creativity beyond purely visual 
expression. As the same piece of music can spark very different 
associations among children, the activity not only leads to new and 
diverse ideas but also stimulates meaningful conversations that 
strengthen communication and collaboration. The alternation of 
listening, reflecting, thinking and drawing makes the activity dynamic 
and inspiring for children. 

Worksheet - Sprint of ideas

What if…
you were in a magical 
land where anything 

is possible?

Worksheet - Sprint of ideas

What if…
you lived underwater?

Werkblad - Mindful musical Ideeën blad

Figure 47. Final design tool ‘Ideeën estafette’

Figure 48. Final design tool 
‘Mindful musical’
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Chapter 10 evaluates the proposed final designs with primary school 
teachers, reflects on findings from design students and discusses design 
recommendations

evaluating10
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10.1 Evaluation
setup 

As presented in the previous chapter, the final design outcomes of 
this project consist of five design tools and two supporting artifacts. To 
assess their effectiveness and practicality, a structured evaluation was 
conducted with five primary school teachers (teaching groups 5–8). 
Two of these teachers had prior experience with O&O (Research and 
Design) education.

First, the teachers were asked to review the supporting artifacts and 
share their initial impressions. They were then asked two evaluation 
questions:
	 1. Do you understand the content?
	 2. Could you apply it in your classroom?

Next, the design tools and their accompanying worksheets were 
presented one by one. For each tool, the teachers were asked:
	 1. Do you think it would work in your classroom from a 	
	 practical perspective?
	 2. Do you think it would help your students think more 	
	 creatively?

These evaluation questions were deliberately chosen to keep the 
interviews simple and time-efficient and aimed to gather teachers’ 
perspectives on how the tools and artifacts might work in practice, 
since time constraints within the project prevented classroom testing 
with students.
However, a few people had the opportunity to test the tools. One 
interviewed teacher tested the tools with her class and shared her 
experience using Mindful Musical. In addition, I presented the design 
tools to Industrial Design Engineering master’s students in the course 
Child and Play Perspectives. Two student groups used several tools 
in co-design projects with children, and their insights are included as 
well.

Key notes and answers the questions from the evaluation interviews can 
be found in Appendix M.

10.2 Evaluation of the 
supporting artifacts

All participating teachers indicated that they understood the content of 
the artifacts. Overall, the feedback was positive, especially regarding the 
poster, as well as the compactness of the booklet. Teachers appreciated 
the concise format, noting that it felt much more accessible than the 
long, detailed manuals they often receive. The page on what (not) 
to praise was also highlighted as particularly relevant. One teacher 
captured its intention well, saying:

“I can hardly imagine making such comments. 

Although... maybe I do it without realizing.”

This shows that the materials succeeded in encouraging reflection on 
teachers’ own feedback and communication styles.

Some teachers mentioned that the booklet felt somewhat general and 
obvious. While this could mean that the content aligns with existing 
educational values, it might also risk being perceived as too self-
evident and therefore not taken seriously enough.
The relevance of actually using the materials was also questioned 
by one teacher, who noted that education still mainly focuses on 
subjects such as mathematics and spelling, as these areas are often 
viewed as most important by the school inspectorate and parents. 
This could be enhanced, as another teacher suggested, by making 
clearer connections between creativity, design, and the core SLO 
competencies, as described in Chapter 1, to strengthen their perceived 
importance. 
Also, one teacher emphasized the importance of focusing on process 
rather than outcomes from her experience, stating:

“It fits well, since education is increasingly about 

praising children for their effort and their 

learning process.”
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Two teachers also raised the question of what to do next after reading 
the booklet. While they found the content valuable, they felt the 
information was not yet directly applicable in their classroom. A useful 
suggestion was to include more practical examples, ideally linked to 
the design tools, showing how teachers could use the information in 
practice.
Finally, the concept of a brave space was considered valuable but 
possibly more complex in practice than the booklet suggests. One 
teacher mentioned that, in more challenging classes, it may first be 
necessary to establish a safe space before a brave space can exist, 
which connects to the previously mentioned psychological safety.

Conclusion
In summary, the support artifacts were clearly understood and generally 
well received. Teachers appreciated their clarity, compactness, and 
reflective nature. At the same time, they expressed a need for deeper 
information on the relevance and clearer guidance on how to apply the 
content in practice. The findings also highlight the ongoing challenge 
of integrating creativity into a school culture that still prioritizes 
measurable academic results.

10.3 Evaluation of the 
design tools

10.3.1 Draai door
All teachers indicated that ‘Draai door’ was both feasible to implement 
and likely to stimulate creative thinking in their classrooms. Several 
teachers appreciated the clear structure and perceived it as easy to 
integrate into existing routines. Two teachers suggested trying it out 
with the whole class, before using the tool more independently, to 
allow children to become familiar with the format.

One teacher expressed concern that when thinking of the first ‘realistic 
‘idea on the worksheet, children might simply copy the previous idea 
on the worksheet. This concern had surfaced at several points during 
the project. However, the observations at the schools (in Chapter 6) 
suggested that most children did not struggle with this transition, but 
this was of course with a limited sample size. Further testing in a wider 
range of contexts could help clarify whether this is a broader issue.

Another teacher mentioned that collaboration might be difficult for 
younger children (group 5). However, teachers from other schools 
noted that pupils enjoyed working together and found it motivating. 
This difference might point to the possibility that the effectiveness of 
the collaborative element depends on school culture and children’s 
prior experience with teamwork.

Conclusion
Teachers viewed Draai door as a practical and potentially valuable tool 
to encourage creative thinking. While generally well understood and 
well received, further testing could explore its adaptability in schools 
where teamwork is less normal.
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10.3.2 Ideeënbord    
Teachers generally considered ‘Ideeënbord’ to be practical and 
manageable within their classrooms. Most expected that children would 
enjoy the game format, particularly the inclusion of dice, cards, and 
“mystery objects,” which were described as original and engaging. 
Several teachers, however, raised concerns about the “empty” 
spaces on the board. These spaces were intended to allow open idea 
generation but were seen as potentially challenging, as there are no 
additional prompts or guidance.

The reflection cards were also viewed with some skepticism, as 
some teachers questioned whether pupils would engage with them 
meaningfully. One teacher raised a valid point: in the first few turns, if 
a child lands on a blue square, there is not much to reflect on, since 
they have only just begun the activity and have not yet generated many 
ideas. Lastly, from a practical perspective, preparation time was not 
perceived as a barrier.

Conclusion
The Ideeënbord was seen as a playful and accessible approach to 
fostering creative thinking. Some adjustments, such as offering more 
structured guidance for open tasks and refining the timing or phrasing 
of reflection prompts, could strengthen its usability and impact.

10.3.3 Spontane verhalen
All teachers recognized ‘Spontane verhalen’ as a tool that could support 
children’s creative thinking. Most also found it feasible to implement 
in practice, as storytelling was already a familiar and well-liked activity, 
making the concept accessible and relevant. Though, two teachers 
expressed concerns about the time required for storytelling, especially 
when pupils needed to write down their ideas. 
Two teachers noted that the suitability of the tool depends on class 
composition, as not every group enjoys storytelling and acting. Here 
it is good to note, that with all tools used in real-life design projects, 
teachers have the freedom to select the activities they consider doable 
with the children in their class.

Conclusion
Spontane verhalen offers a recognizable and enjoyable framework for 
idea generation, particularly in classes already familiar with storytelling 
activities. Future testing needs to proof whether the writing load is 
doable or if there need to be other options for capturing the stories to 
accommodate different class needs.

10.3.4 Ideeën estafette
Teachers responded positively to the ‘Ideeën estafette’ concept, 
particularly appreciating its connection to bewegend leren (learning 
through movement). They described it as an activity that could help 
pupils think more spontaneously, without overanalyzing their ideas. 
One teacher noted 

“ ... since they’re running and it’s in a sort of 

relay form, I think it makes you rely on your first 

thought: 

you draw it and immediately move on. 

That’s what I really like about it.” 

At the same time, all teachers identified the waiting time between 
turns as a potential challenge. Some felt this might hinder the activity’s 
flow, while others saw it as a manageable aspect of classroom practice 
that could be addressed with clear instruction and supervision. 
Concerns were also raised regarding space requirements, classroom 
management, and the motivation of all pupils to participate actively.

Conclusion
Ideeën estafette was regarded as a lively and low-threshold way to 
stimulate creative thinking. Although there is much potential in this tool, 
further iterations are necessary, like including strategies to minimize 
waiting times and ways to maintain engagement.
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10.3.5 Mindful musical
Teachers viewed the ‘Mindful musical’ tool as both feasible and relevant 
for enhancing creative thinking. It was considered easy to integrate 
into existing routines, and several teachers emphasized that pupils 
would likely enjoy the combination of music and imagination. One 
teacher commented that...

“I think children are even better at this than 

adults..” 

... suggesting that music could be a particularly natural entry point for 
creative exploration.

Two teachers noted that the activity might be more challenging for 
younger pupils (group 5), suggesting that some adaptation of the 
activity could be beneficial to ensure accessibility across age groups. 
Additionally, the mindfulness questions were perceived by some 
teachers as potentially difficult or unfamiliar for some children. 
Teachers suggested including more concrete prompts or examples to 
support reflection.

Conclusion
Mindful musical was perceived as a meaningful and accessible activity 
that aligns with schools’ growing interest in mindfulness and well-
being. Adding more structured reflection guidance and adapting 
certain elements for younger children could enhance its inclusivity and 
effectiveness.

To complement the teacher interviews, the tools were also evaluated 
by two groups of Industrial Design Engineering master students (5 and 
4 students respectively) from the course Child and Play Perspectives. 
Each group conducted a short co-design session with children, during 
which they could freely select and adapt the design tools. Their 
reflections provide insight into how the tools function in co-design with 
kids, where facilitation and context differ from formal classroom use.
 
Spin around
One group selected ‘Spin around’ and created their own simplified 
templates. They modified the sequence, so that the first “realistic” idea 
box did not end up with the same child, while the second realistic idea 
box did, allowing children to return to their original worksheet at the 
end. This variation worked effectively and supported reflection on how 
ideas evolve. Children were enthusiastic and proud of the number of 
ideas generated, saying “We made 20 ideas together!” 

Spontaneous stories
Both student groups used ‘Spontaneous stories’, offering complementary 
perspectives.
The first group noted that while the activity provided freedom and 
excitement, it was sometimes difficult for children to connect the 
problem statement with the randomly generated scenarios. For example, 
the prompt “a clumsy alien in a spooky forest playing hide and seek” 
was considered too complex for some children to integrate with the 
design challenge. However, other prompts led to creative outcomes, 
and one child enthusiastically remarked, “We could make anything we 
want!” which reflected a sense of imaginative empowerment.

10.4 Evaluations by 
others

10.4.1 Design students evaluation
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The second group also found ‘Spontaneous stories’ engaging and 
enjoyable. They divided children into small teams and used modified 
categories such as “(Famous) sibling duos,” “Location,” and “Type of 
play.” While they appreciated the worksheet’s structure, they observed 
that children’s ideas sometimes emerged more naturally through 
conversation than through written answers. They suggested that, in 
some cases, open guiding questions might be more effective than 
rigid worksheet spaces.

Idea board game
The ‘Idea board game’ was used by the second group in a co-
design session on the topic of “compliments between siblings.” The 
students described the activity as engaging and effective in generating 
multiple ideas, though the children sometimes became overwhelmed 
when repeatedly landing on “white” squares that required new idea 
generation. The blue squares were perceived as less stimulating, while 
the red ones were met with excitement but didn’t  appear frequently 
enough.

The students suggested that the distribution of coloured squares 
could be adjusted to create a more balanced rhythm between idea 
generation and reflection. They also noted that too many consecutive 
idea-generation turns could lead to fatigue or frustration among 
children.

Conclusion
The reflections from the design students provide an additional 
and valuable perspective on the tools’ usability, highlighting their 
adaptability beyond formal classroom contexts. Across both groups, the 
tools were perceived as stimulating, understandable, and enjoyable. 
The facilitating students demonstrated the ability to make on-the-spot 
adaptations to fit time constraints, group dynamics, and creative 
challenges, but also highlighted point for further iteration of the tools.

10.4.2 Group 5 teacher evaluation
Mindful musical
One teacher tried out Mindful musical in her own class as part of a 
design project and slightly adapted the activity to fit her lesson. The 
teacher played six different music fragments, and during each one, the 
children drew or wrote down ideas inspired by what they heard. After 
the music stopped, they had one extra minute to finish their sketches. 
The brainstorming was done individually and in silence.
After all six pieces had been played, the children marked their two 
favorite ideas with a colored pencil and shared these ideas within their 
design groups. Finally, each group created a new poster combining 
their selected ideas and briefly presented it to the class.

According to the teacher, the activity went very well. The children were 
able to come up with ideas surprisingly easily, and it was interesting 
to see how differently they responded, some by drawing, others by 
writing words or short sentences. A few students got a bit distracted 
and acted silly during certain songs, but they quickly refocused when 
reminded.

Conclusion
The teacher described the activity as successful and engaging. 
The children generated ideas easily and showed diverse ways of 
expressing them through music. The age (group 5) did not seem to be 
a hinderance, even though this was expected in the interviews.

Figure 49. Pictures from children using the ‘Mindful musical’ tool
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10.5 Design 
recommendations

Although the tools were generally positively received and expected to 
be useful in enhancing children’s creative thinking, several areas for 
further development emerged from the evaluations. Future iterations 
should involve additional testing with children across different contexts, 
age groups, and types of schools to ensure broader applicability. The 
following recommendations summarize the key points.

Supporting artifacts (booklet and poster)
- Include practical examples or short case studies that demonstrate how 
the tools can be implemented effectively in real classroom settings.
- Strengthen alignment with educational frameworks, such as the SLO 
skills (‘vaardigheden’).

Draai Door
- No direct design modifications are required at this stage; however, 
further research is recommended on how teamwork and peer 
collaboration can be effectively supported among children during the 
activity.

Ideeënbord 
- Reconsider the function and amount of the white spaces, ensuring 
they contribute meaningfully to the idea generation flow.
- Experiment with different colour compositions on the board to achieve 
a more balanced rhythm between idea generation and reflection.
- Make the reflection phase more engaging and valuable.

Spontane verhalen 
- Further testing in real classroom contexts is needed to determine 
how much time children actually require for writing their stories and 
reflections.
- Depending on these findings, it may be beneficial to explore 
alternative ways of capturing ideas, such as through audio recording, 
video, or drawing, to accommodate different expression styles and 
maintain engagement.

Ideeën estafette 
- Address waiting time between turns, which was noted as a challenge. 
Possible adaptations include:
	 - Introducing short parallel activities that keep children 	
	 engaged and contribute to the design process.
	 - Testing different group configurations, such as working in 	
	 pairs or with the whole class simultaneously.
	 - Adding motivating elements to help maintain focus and 	
	 enthusiasm during waiting periods.

Mindful musical
- Develop strategies to support children unfamiliar with the mindful 
reflection part, helping them understand and take the activity seriously 
in a playful and accessible way.
- Experiment with various music types or tempos to identify which mix 
best supports creative thinking.
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Chapter 11 discusses the conclusions, limitations and suggests areas for 
future research 
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11.1 Conclusion
This project set out to support and enhance children’s creative 
confidence and creative thinking, particularly during the idea 
generation phase of the design process. Building on the Your Turn 
materials developed by the Science Hub TU Delft, it addressed the 
need for creativity-supportive resources in education that align with the 
growing importance of 21st century skills.

Throughout the research phase (involving literature research, context 
exploration and Research through Design activities), key barriers were 
identified: result-driven school cultures that constrain open exploration, 
limited teacher guidance on fostering creativity, and the sensitivity 
of children’s creative confidence when not continuously supported. 
Informed by these challenges, design tools and teacher resources  
were designed to help focus on the process rather than final outcomes.

Overall, the design tools and supporting materials were well received 
by primary school teachers and demonstrated a clear potential to 
foster creative thinking and creative confidence in classroom contexts. 
Teachers valued the clarity, accessibility, and reflective qualities, 
though they expressed a need for deeper contextual guidance and 
more explicit connections to the curriculum. The individual tools were 
regarded as engaging, adaptable, and effective in stimulating creativity. 
There were suggestions to improve usability, structure, and inclusivity. 
Feedback from both teachers and design students underscored the 
tools’ flexibility across different settings and age groups, while also 
highlighting the continued challenge of embedding creativity within a 
school culture focused on measurable academic outcomes.

Overall, this project contributes several designs that make creative 
thinking more tangible and actionable in primary education. It 
underscores the importance of fostering creativity as a process of 
exploration, reflection, and confidence-building. 
Building on these insights, the next sections consider the key limitations 
and outline directions for future research.

The research phase was guided by the research question:
“How is creativity supported during the idea generation phase 
among primary school children aged 9 to 12?”

The development phase was guided by the design question:
“How might we help 9–12-year-old children shift their focus from 
the end result to the creative process, in order to foster creative 
confidence, while also supporting teachers in understanding and 
facilitating this shift?”
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Scope of testing
Among the developed tools, only Draai Door was tested directly 
in classroom settings with children. The remaining tools were 
assessed through teacher feedback, rather than hands-on classroom 
implementation. As such, the usability, timing, and practical flow of 
these tools in everyday classroom conditions requires further validation.

These limitations highlight valuable opportunities for continued 
development and research, which are discussed in the following 
section.

11.2 Limitations
While this thesis has demonstrated the potential of a process-oriented 
approach to enhance children’s creative confidence, the outcomes were 
achieved within specific contexts and conditions. The following points 
outline the main limitations related to theoretical framing, researcher 
involvement, sampling, and the scope of testing.

Theoretical framework
Creativity is a broad and multifaceted concept that can be interpreted 
through many lenses. In this study, the 5 A’s of Creativity framework 
was used to define and analyse creativity. The framework provided 
clarity and coherence. However, using a different framework could 
have led to alternative insights or design directions. 
Similarly, the project focused on creative confidence within the broader 
concept of creative self-beliefs, but it excluded other relevant self-belief 
constructs, limiting the breadth of the analysis.

Researcher involvement
As the facilitator of the workshops and the observer during the design 
lessons, my presence may have influenced how children engaged 
with the activities. Despite efforts to maintain a natural and supportive 
classroom atmosphere, the awareness of being observed and guided 
by a researcher could have affected their behaviour, enthusiasm, or 
focus.

Sample and context
The number of participating teachers, children, and schools was 
limited. Although the sample was intentionally varied in terms of school 
culture and experience with idea generation, the findings remain 
context-specific and exploratory rather than representative. Differences 
between schools, such as teaching styles, classroom dynamics, and 
curricular priorities, influenced the results and their transferability.
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Cross-contextual validation
Finally, given the context-specific nature of this study, replicating and 
extending these findings across diverse educational settings, age 
groups, and cultural contexts would strengthen understanding of how 
process-oriented approaches to creativity can be adapted and scaled 
effectively.

11.3 Future research
The following directions  for future research highlight opportunities 
to expand understanding of creativity, collaboration, and the learning 
environment. 

Exploring broader self-belief constructs
While this study focused on creative confidence, all creative self-
beliefs interact with each other and possible also with more general 
self-beliefs. Future research could investigate these interconnections 
and their influence on children’s creative engagement, providing a 
more holistic understanding of creative development.

Teamwork and collaborative dynamics
Teamwork was observed to be a valuable but also complex aspect 
of children’s creative work. Children’s experiences with collaboration, 
as well as teachers’ facilitation strategies, varied considerably. Further 
research could examine how group dynamics, peer interactions, and 
collaborative strategies shape creative confidence, and how these 
factors can be supported across different classroom environments.

Psychological safety and brave spaces
Psychological safety and brave spaces are important in fostering 
creativity. These are very context-dependent. Future studies could 
explore how emotional maturity, social norms, and classroom culture 
influence children’s willingness to take creative risks, particularly in 
design projects that encourage unconventional or innovative thinking. 
Understanding how to cultivate safe yet challenging environments 
could inform more effective classroom practices.

Supporting creative confidence in later design stages
This study focused on early stages of the design process. Future 
research could investigate how creative confidence can be nurtured 
during later phases, such as idea selection, prototyping, and iteration. 
These stages involve increased judgment and evaluation, which may 
shift focus from process-oriented to outcome-oriented, which could 
create additional challenges for maintaining creative confidence.
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11.4 Personal reflection
When I started this project, I knew I wanted to explore creativity, but I 
didn’t realize how complex it really is and how many aspects influence 
it. In the past months, I learned that creativity isn’t something you can 
easily define and it unfolds (and becomes more complex) as you 
explore it.

Working with children was one of my favourite parts. They were honest, 
funny, curious, and sometimes completely unpredictable, which made 
every session a surprise. Watching how freely they generated ideas 
reminded me how naturally creative kids are when they feel safe and 
excited. It also showed me how much potential there is for teachers to 
support that process, not just by encouraging creativity, but by creating 
the right conditions for it to happen.

I also learned a lot about organizing and facilitating creative sessions, 
both with experts and in classrooms. Things never went exactly as 
planned (especially with 10-year-olds in the mix), but that’s what made 
it exciting.

Early on, the project’s direction was still developing, which sometimes 
made it difficult to see the big picture. But over time, I learned to trust 
the process, which funnily is exactly what the project focus came to 
be. Letting go of control and staying open to what emerged was one 
of my biggest personal takeaways.

Nearing the end of the project, one of the best parts was seeing how 
teachers responded to the final tools and materials, and how excited 
they were to use them in their lessons. It made me realize how much 
potential there is in this topic and how far it could still go.

I’m proud of what came out of it, but even more of what I learned along 
the way, about creativity, about working with people, and about myself.

-   Sarah
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