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ABSTRACT  

This study employs the metaphor of  a 
“playground” to investigate how effective 
learning environments, along with situated 
guides and tools, can support non-design 
students in engaging with the early phases 
of  the design process, specifically design re-
search and problem framing. Drawing upon 
theoretical frameworks and the authors’ 
practical experience in applying and teach-
ing design thinking, the research presents a 
structured, yet flexible, toolkit designed to 
assist educators in facilitating design-based 
learning for students with non-design back-
grounds. The toolkit was developed and it-
eratively refined through an action research 
process conducted across three academic 
courses. Emphasising empathy, ambiguity 
navigation, and creative exploration, the 
toolkit aims to foster design mindsets and 
enhance students’ problem-framing capa-
bilities. The findings include both practical 
outcomes, such as the toolkit and associated 
methods, and pedagogical insights relevant 
to educators and researchers implementing 
design thinking in non-design contexts. By 
examining the opportunities and challenges 
of  transferring design thinking methodolo-
gies and practices across disciplines, this 
study contributes to the broader discourse 
on design pedagogy and its role in non-
design education contexts.
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RESUMEN

Este estudio emplea la metáfora de un “parque 
de juegos” para investigar cómo los entornos de 
aprendizaje efectivos, junto con guías y herramientas 
situadas, pueden apoyar a estudiantes sin formación 
en diseño en el abordaje de las fases iniciales del 
proceso de diseño, específicamente la investigación 
en diseño y la formulación del problema. Basándose 
en marcos teóricos y en la experiencia práctica de los 
autores en la aplicación y enseñanza del pensamiento 
de diseño, la investigación presenta un conjunto de 
herramientas estructurado pero flexible, diseñado 
para ayudar a los educadores a facilitar el aprendizaje 
basado en el diseño para estudiantes de disciplinas 
no relacionadas con el diseño. Este conjunto fue 
desarrollado y refinado de forma iterativa a través 
de un proceso de investigación-acción llevado a cabo 
en tres cursos académicos. Haciendo hincapié en la 
empatía, la gestión de la ambigüedad y la exploración 
creativa, el conjunto de herramientas tiene como 
objetivo fomentar una mentalidad de diseño y me-
jorar la capacidad de los estudiantes para enmarcar 
problemas. Los resultados incluyen tanto productos 
prácticos, como el conjunto de herramientas y los 
métodos asociados, como también aportes pedagógi-
cos relevantes para educadores e investigadores que 
implementan el pensamiento de diseño en contextos 
ajenos al diseño. Al examinar las oportunidades y 
desafíos de transferir metodologías y prácticas del 
pensamiento de diseño a través de distintas discipli-
nas, este estudio contribuye al discurso más amplio 
sobre la pedagogía del diseño y su papel en contextos 
educativos no vinculados al diseño.

PALABRAS CLAVE

Design Thinking; Herramientas Educativas; 
Investigación en Diseño; Formulación del Pro-
blema; Aprendizaje Basado en Proyectos

Case Report

PLAYGROUND FOR PRACTISING DESIGN 
THINKING. TRAINING ACTIVITIES AND 
TOOLKITS FOR TEACHING PROBLEM 
FRAMING
Espacio de práctica para el design thinking. Actividades 
formativas y herramientas para enseñar a definir problemas

XUE PEI 1

Conceptualization / Supervi-
sion / Writing – Original Draft
ORCID:0000-0002-5172-264X

DOI: 10.53681/c1514225187514391s.36.325

Date submission: 
30/03/2025
Date Acceptation: 
04/07/2025

1Department of  Design, Politec-
nico di Milano
2Independent designer and educator

Correspondent Author: 
Xue Pei, Via Durando 10,  
xue.pei@polimi.it

LEANDRO SGRO 2

Conceptualization / Investiga-
tion / Writing – Original Draft
ORCID: 0009-0001-0935-6578 



Convergências: Volume XVIII (36), 30 de novembro, 202596

1. INTRODUCTION

This study is situated within the field of  design education, with a specific focus on how 
design thinking can be introduced and taught to non-design students and non-design 
learning contexts. In recent years, design thinking has gained increasing attention as a 
pedagogical framework capable of  fostering creativity, user-centred exploration, and 
problem-solving (Foster, 2019). While widely adopted in design schools, its implemen-
tation in other disciplines remains challenging, such as students in management and 
innovation studies (Dunne & Martin, 2006).
This paper explores how the early stages of  the design process - particularly the Dis-
cover and Define phases - can be supported through the use of  structured visual tools. 
These phases are essential for developing skills such as empathy, problem-framing, and 
iterative reasoning. However, for learners unfamiliar with design culture, engaging in 
open-ended and research-oriented activities can be difficult without clear scaffolding.
The Playground toolkit is a visual and digital toolkit created to help educators introduce 
students to these phases through accessible, guided activities. The toolkit was developed 
through an exploratory, action-research process and tested in various higher education 
contexts with students from different academic backgrounds.
This study aims to advance the discourse on design education by offering practical 
tools and insights to support problem-framing and creative thinking in interdisciplinary 
learning environments. By translating abstract design principles and processes into 
accessible, actionable formats, the research equips educators with concrete means to 
integrate design practices into a wide range of  pedagogical contexts.

2. THEORETICAL BACKGROUND

2.1. Why teaching design thinking is important

In recent decades, design thinking has expanded beyond its disciplinary origins, becom-
ing a framework adopted in diverse fields of  education, from business to engineering. 
Its potential to foster creativity, empathy, and iterative problem-solving has been widely 
acknowledged (Brown, 2009; Martin, 2009). Recently, Cross (2023) argued that the 
simplified process and application of  standard models and patterns block the most 
valuable features of  design thinking. In education, design thinking has become an 
increasingly adopted approach due to its potential to foster creativity, collaboration, 
and innovation (Liedtka, 2015; Henriksen et al., 2017), especially for the training of  
university students to face the challenges of  today (Calavia et al., 2023).  However, its 
implementation in non-design learning environments remains problematic. Students 
who are unfamiliar with design culture often struggle to engage with its open-ended 
and iterative nature, particularly during the early stages of  the process, where ambiguity, 
empathy, and problem-framing are essential. Design problems are inherently “wicked” 
and do not lend themselves to linear problem-solving methods. This makes the initial 
phases of  the design process - Discover and Define (Design Council, 2003) - especially 
challenging for learners accustomed to solution-oriented, disciplinary thinking. For 
many educators, facilitating these phases requires scaffolding strategies that go beyond 
lectures or case-based learning.
One key challenge in design education is helping students navigate the early stages of  
the process, where uncertainty is dominant, and the research and problem-framing 
activities play a crucial role in searching for promising and innovative solutions (Dorst, 
2015). This stage, also called the Fuzzy Front End phase (Frishammar et al., 2010) in 
the new product development process, is often underrepresented in classroom settings, 
which tend to prioritise solution generation over problem exploration (Kolko, 2010). 
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The lack of  structured tools and methods for guiding students through these phases 
limits their ability to develop critical and reflective thinking.

2.2. Project-based learning for teaching design thinking

Project-Based Learning (PBL) emerged as a fundamental element for integrating design 
methods into management education. The literature emphasizes that PBL not only makes 
learning more engaging but also allows students to experience design thinking first-hand 
by applying it to real-world problems (Thomas, 2000). PBL encourages students to tackle 
authentic challenges, interact with stakeholders, and iterate on their solutions - elements 
that are also central to the design process. Moreover, research in experiential learning 
(Kolb, 1984; Schön, 2013) highlights the importance of  learning by doing, reflection in 
action, and iterative feedback. These pedagogical principles align closely with the goals 
of  design-based education, particularly in interdisciplinary contexts where students need 
tangible entry points into abstract processes. Visual tools and design canvases, such as the 
Business Model Canvas (Osterwalder & Pigneur, 2010) and the Design Thinking Toolbox 
(Lewrick et al., 2020), can support learning and facilitate ideation and strategic thinking 
(Bower, 2011). However, few tools are explicitly designed to support the early stages of  
the design thinking process, where the emphasis is on gathering knowledge, identifying 
insights, and reframing challenges.

3. METHODOLOGY

In response to the challenges outlined above, this research seeks to enrich the existing 
discourse on teaching design thinking in non-design contexts by introducing a guided 
process and a set of  supportive tools, with a particular emphasis on the early stages of  
the design process. While various studies offer differing interpretations of  the phases 
within the design thinking framework (Beckman & Barry, 2007; Meinel et al., 2011), this 
paper adopts the terminology of  the Double Diamond model (Design Council, 2003), 
referring specifically to the initial two stages as: Discover and Define phases. This research 
addresses the following questions:

•	 How can students with non-design backgrounds be supported in learning to frame 
problems through design research?

•	 What kind of  processes, tools, and learning environments help educators introduce 
design thinking effectively in non-design academic settings?

3.1. Research setting

The authors use “Playground” as both the metaphor and name of  the developed process 
and specific toolkits, which are visual, modular structures aimed at helping educators and 
learners engage with design research without prior experience, making the design process 
more accessible, inclusive, and reflective. Drawing from design-based learning (Beckman 
& Barry, 2007; Rauth et al., 2010) and constructivist pedagogies (Kolb, 1984), the toolkit 
aims to provide educators with accessible instruments to support interdisciplinary and 
reflective learning. This research follows an exploratory and qualitative methodology, 
based on principles of  action research and iterative development. The research aimed 
to design, implement, and refine the Playground toolkit to support learning in the early 
stages of  the design process, particularly in educational contexts involving students with 
no prior design experience.
The toolkit was tested in three courses that served as samples in this research. 
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Course name High Education Institu-
tion

Number of  non-
design students Course duration

Business Design and Transfor-
mation lab (sample 1) POLIMI Design System 86 (96 in total) 4 months, 8h per week

Intensive Design Workshop 
(sample 2) POLIMI Design System 9 (34 in total) 11 days, 8h per day

Research Methods Course  
(sample 3) Istituto Europeo di Design 10 (20 in total) 3 months, 3h per week

3.2. Research process

Across these settings, the Playground toolkit was designed as a set of  seven structured tools, 
each supporting a key activity of  the Discover and Define phases. 

3.2.1. Development of “playground” toolkit
In the initial phase of  the project, the foundational components of  the Playground toolkit 
were developed with the aim of  equipping educators with a set of  practical, accessible tools 
to guide non-design students through the early stages of  the design process. Grounded in 
the logic of  how designers generate knowledge and make sense of  complexity in an innova-
tion process - moving from data collection to the framing of  problems and opportunities 
through synthesis (Kolko, 2010) - the toolkit was designed to support students in developing a 
designerly mindset. The design of  the process and tools aimed to train students with the 
capability of  problem-framing of  designers, who “translate” collected information and 
data into promising insights and potential strategic directions for developing innovative 
products, services, and experiences (Dorst, 2015). The development process followed an 
iterative and user-centred approach, prioritising simplicity, usability, and alignment with 
pedagogical goals. Leveraging Miro, a digital collaborative platform, enabled rapid pro-
totyping: tools were continuously shared, tested, and refined based on feedback, ensuring 
their responsiveness to real educational needs. Each tool within the toolkit was crafted to 
support specific aspects of  the design research process, with a particular emphasis on the 
Discover and Define phases. These stages are essential for cultivating empathy, uncovering 
user insights, and framing actionable design opportunities.

3.2.2. Testing and measurement
This phase was focused on assessing the effectiveness of  the toolkit in gathering data that 
informs its subsequent refinement. Measurement was done through observation, interviews 
with students and conversations with educators who participated in the three courses. The 
effectiveness of  the toolkit was evaluated across three key dimensions: ease of  use, student engage-
ment, and learning outcomes. Ease of  use referred to the extent to which students were able to 
navigate the toolkit’s components and comprehend its intended purpose. Engagement focused 
on the toolkit’s ability to foster active participation in the design research process. Learning 
outcomes were assessed by examining how effectively the toolkit supported students in un-
derstanding and applying design research methods, with particular attention to the Discover 
and Define phases of  the design process. The evaluation of  the toolkit was designed for both 

“non-design students” and “educators”. 
The evaluation criteria applied to “non-design students” first aimed to understand how in-
tuitively the toolkit could be navigated. Students were asked to reflect on the ease with which 
they could access its components and understand its overall purpose. Specific sections were 
examined for levels of  difficulty. Respondents were also asked which parts of  the toolkit 
posed the greatest challenge. In parallel, the clarity and layout of  the toolkit’s instructions 
were assessed, with participants asked to answer how clear the guidance was for each section. 
Judgments were based on the clarity of  instructions and the intuitive nature of  the toolkit’s 
layout. The evaluation also tried to understand to what extent the toolkit encouraged active 

Table 1.  
Information on courses for testing 
the teaching process and toolkits.
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participation in the design research process: Whether students were actively engaged in research 
tasks? Did the toolkit influence their level of  involvement with team members? Judgments 
were based on observed levels of  student participation and qualitative feedback about the 
toolkit’s influence on engagement. To assess the impact of  the toolkit on learning outcomes, 
the research looks at how effectively it helped students understand and apply design research 
methods. Students were asked which methods were most or least understood, whether they 
were able to apply them independently, and their comfort level with the toolkit. Evaluation 
questions also addressed overall student satisfaction and perceptions of  the toolkit’s usefulness.
In parallel, the evaluation criteria applied to educators were structured around four main 
criteria: facilitation support, adaptability, monitoring, and assessment. To understand the 
support for facilitation, educators were asked to reflect on which sections of  the toolkit were 
easiest or hardest to facilitate. In addition, educators were asked whether they found it easy 
to guide students through the toolkit’s components and how much additional support was 
needed to explain the toolkit. The adaptability of  the toolkit was examined in relation to its 
suitability for different projects and student groups. Educators were asked what adjustments 
they made to the toolkit for specific student contexts and how easily they could customise the 
toolkit to fit different learning objectives or course requirements. Responses were evaluated 
for indications of  flexibility and ease of  customisation of  the toolkit components. This part of  
the evaluation relied on free-text responses and was primarily supported through document 
review. To understand how effectively the toolkit supported the monitoring of  student progress, 
educators were asked how they tracked student development through the toolkit and whether 
they encountered any challenges in assessing student engagement and outcomes. Questions 
focused on both the ease of  tracking progress and the efficiency of  assessment procedures. 
This evaluation was based on free-form responses and interpreted through observations and 
informal conversations with facilitators. Finally, educators were invited to reflect on how the 
toolkit impacted students’ understanding and application of  design research, as well as whether 
it fostered creativity and collaboration within student teams. These reflections were gathered via 
open-ended responses and informal feedback, with an emphasis on overall learning outcomes.

3.2.3. Analysis
The final phase focused on analysing and synthesising the data to identify actionable 
insights that could be applied to refine the toolkit. For instance, one of  the key learn-
ings was that students benefited most when they had clear examples of  how to use each 
component of  the toolkit. This led to the addition of  new instructional content and use-
case scenarios within the toolkit, which made it easier for students to relate the abstract 
concepts of  design research to concrete applications. Additionally, feedback indicated 
that the toolkit’s digital format needed to be more intuitive, prompting a redesign of  the 
user interface within the Miro platform to improve navigation and accessibility. Learning 
in this phase was not just about improving the toolkit; it also involved reflecting on the 
process itself. The analysis of  feedback enables the improvement of  the toolkit based on 
real educational experiences, ultimately making it a more effective resource for students, 
especially those without a design background. The research process demonstrated the 
value of  user-centred design in educational contexts.

4. RESULTS

This section presents the Playground toolkit as the primary outcome, which is followed 
by the evaluation results derived from the implementation and testing in three courses.

4.1. The Playground toolkit

The Playground toolkit consists of  seven tools that guide non-design students step-by-
step through the discover and define phases: Company Brief, Research Plan, Knowledge Repository, 
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Sharing Findings, Prioritisation Session, Mapping Opportunities, and Project Directions (Fig. 1). It 
begins wit h the Company Brief, which sets the project context and outlines objectives and 
expectations. The Research Plan helps structure both field and desk research. A Knowledge 
Repository organises collected data for easy access and collaboration. Sharing Findings en-
courages teams to synthesise insights together, while Mapping Opportunities clusters these 
findings to identify key needs. The Prioritisation Session helps students evaluate opportuni-
ties based on impact and feasibility. Finally, Project Directions (Fig. 2) supports the creation 
of  strategic scenarios that lead to innovative solutions. All tools were developed digitally 
on the Miro platform.

The iterative and reflexive nature of  the action research process allowed the toolkit to 
evolve over time. Each application led to improvements in layout, wording, and usability. 
For example, instructions were simplified, visual hierarchy was reinforced, and terminol-
ogy was adapted to better suit the audience. Through these cycles, the Playground toolkit 
emerged not only as a set of  tools but as a pedagogical space for fostering creative con-
fidence and critical design inquiry among non-design learners. The implementation of  
the Playground toolkit across three distinct educational settings revealed several patterns in 
how non-design students and educators interacted with the toolkit and how it supported 
learning in early-stage design processes.

Fig.1. 
Overview of  the seven tools that 
compose the Playground toolkit. 

(designed by authors).

Fig.2 
One example of  the seven 

tools - Future Project Directions 
example (designed by authors)
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4.2 Evaluation results of the Playground toolkits

The evaluation of  the Playground toolkit across three learning environments (three sam-
ples) revealed a mix of  shared strengths, context-specific challenges, and opportunities 
for refinement. A common strength identified across all cases was the effectiveness of  the 
Research Plan and Knowledge Repository tools. These tools were consistently well-received 
by both students and educators for their clarity, structure, and ease of  facilitation. Their 
familiarity, particularly in courses with a foundation in Design Thinking, contributed 
to smoother implementation and active use during the early stages of  a design process.
In both sample 1 and sample 2, the toolkit proved valuable in the very beginning, where 
it enabled structured and guided learning. Educators in sample 1 appreciated the toolkit’s 
flexibility, its editable format, and the ease of  tracking students’ progress, both in person 
and remotely. Similarly, sample 2 highlighted the toolkit’s support for educators managing 
fast-paced, high-intensity sessions, where the tool served as an anchor for coordination. 
However, both contexts also reported common challenges in the later stages of  the design 
process, particularly during the use of  the Mapping Opportunities tool. Students struggled to 
move from research findings to actionable insights and project directions, revealing a gap 
in their capabilities of  analysing and synthesising data from design research. Furthermore, 
both settings noted the need for improved educator involvement, especially in guiding 
evaluation and bridging the gap between research and ideation.
The Prioritisation Session and Mapping Opportunities tools encouraged group discussion and 
synthesis of  findings. Students considered the toolkit intuitive and helpful in making 
sense of  data, even if  some required early guidance to understand each tool’s purpose.

“I wasn’t sure what ‘mapping opportunities’ meant at first, but once we got into it, it helped us see patterns 
that we hadn’t noticed.” (student from Sample 2).
The Project Directions tool was particularly useful in helping students articulate project 
goals and define speculative scenarios. While not all students fully internalised the methods, 
qualitative feedback indicated that the Playground toolkit supported the development of  
creative confidence (Kelley & Kelley, 2012), especially in learners with no prior exposure 
to design research. Educators noted that the toolkit encouraged reflective thinking and 
a more strategic understanding of  design processes.
Sample 3 revealed some limitations of  the toolkits. While the Research Plan and Knowledge 
Repository remained the most used tools, the overall adoption of  the toolkit was minimal. 
Students working within a more academically structured design research course found 
the toolkit’s static format less compatible with their workflow and preferred alternative 
platforms. This resistance led to lower engagement, minimal data input, and reduced 
progress tracking. Unlike in the contexts of  samples 1 and 2, sample 3 did not report 
enhanced collaboration or creativity through the toolkit. Instead, they found its structure 
too rigid for the depth and autonomy expected in an academic research setting.
Across all three courses, there was a shared recognition of  the toolkit’s value in early-stage 
research planning, but also a common call for enhancements in later-stage tools such as 
Opportunity Mapping, Scenario Definition, and Project Directions. Opportunities for improvement 
include adapting the vocabulary for accessibility, integrating ideation and creativity-
tracking tools, enabling individual contribution assessment, and making the toolkit more 
dynamic and customisable for diverse educational formats. While the toolkit served as 
a solid foundation for guiding students through design research, its future development 
will benefit from tailoring to specific pedagogical needs, especially in settings with higher 
academic or creative demands.
Overall, the iterative cycles of  testing and feedback demonstrated that the Playground 
toolkit effectively supported both individual and collaborative learning processes, while 
maintaining the flexibility to be adapted across diverse course structures, timeframes, 
and levels of  design literacy. Insights gathered from the three educational settings were 
synthesised to provide a comparative perspective on the toolkit’s performance in varied 
pedagogical contexts. An illustrative example of  its application is shown in Fig. 3.
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Educators reported that the toolkit provided a valuable scaffold to support the Discover 
and Define phases. Tools such as Research Plan, Knowledge Repository, and Sharing Findings were 
perceived as especially useful in helping students document, reflect on, and present their 
field research. The evaluation results highlight that most instructors found the toolkit 
components easy to facilitate and adaptable to different learning contexts.

“The toolkit gave students something to hold on to — a structure to navigate ambiguity.” 
(educator from Sample 3)

5. CONCLUSION

This research has explored the development and implementation of  Playground, a visual and 
digital toolkit designed to support educators and non-design students during the early stages 
of  the design process. Applied across three higher education courses with varying durations, 
objectives, and student backgrounds, the toolkit demonstrated its potential to support design 
research, facilitate collaboration, and promote critical engagement with problem framing.
The qualitative feedback gathered through observation, informal interviews, and conversa-
tion with both students and educators highlighted several recurring benefits: students gained 
a structured entry point into design methods, educators appreciated the adaptability of  the 
tools, and the canvases served as a shared visual language that supported team alignment and 
reflection. While challenges emerged in terms of  initial onboarding and digital fluency, these 
were often mitigated through facilitation and iteration.
Importantly, the Playground toolkit offered a pedagogical contribution not only in terms of  
content but also in terms of  format -  providing a modular, visual, and collaborative environ-
ment for learning-by-doing. Its use in interdisciplinary contexts confirmed that well-designed 
toolkits can make abstract phases of  design more accessible and actionable, particularly for 
students without prior exposure to design thinking.
Further research may expand on this foundation by assessing long-term learning outcomes, 
integrating the toolkit into hybrid or distance-learning settings, or co-developing new canvases 
with educators across different disciplines.

Fig. 3. 
An example of  how students 

used the tool Project Directions 
(students’ work from Sample2)
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