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The purpose of the Taking Design Thinking to 
Schools Research Project was to extend the 
knowledge base that contributes to an improved 
understanding of the role of design thinking in K-
12 classrooms. The ethnographic qualitative 
study focused on the implementation of an inter-
disciplinary design curriculum by a team of 
university instructors in a public charter school. 
Three questions framed the study. How did 
students express their understanding of design 
thinking classroom activities? How did affective 
elements impact design thinking in the class-
room environment? How is design thinking 
connected to academic standards and content 
learning in the classroom?
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38 Introduction
A young seventh-grade student slung his back-
pack over his shoulder and headed for the narrow 
doorway of his corrugated metal portable class-
room. The school day was over, and he had just 
finished an exuberant design thinking class 
where students brainstormed, sketched, and 
giggled as they designed eyeglass prototypes for 
each other.

As he left he said, ‘I really liked using my imag-
ination. I haven’t used it for a long time.’

As children move from kindergarten, to middle 
school, and to high school, instruction shifts from 
stories to facts, from speculation to specifics, 
and imagination fades from focus. Design Think-
ing is an approach to learning that focuses on 
developing children’s creative confidence. 
Students engage in hands-on projects that focus 
on building empathy, promoting a bias toward 
action, encouraging ideation, and fostering active 
problem solving. Using one’s imagination is 
central. This article focuses on the journey of one 
urban middle school as design thinking became 
part of classroom instructional practices.

Need
According to The Partnership for 21st Century 
Skills, the central economic competitiveness 
issue for the Obama administration is to create 
an aligned, twenty-first century public education 
system that prepares students, workers and citi-
zens to triumph in the global skills race. A focus 
on innovation, creativity, critical thinking, problem 
solving, communication and collaboration is 
essential to prepare students for the future. 
Passig (2007) describes the skill of melioration, 
which he considers essential to successfully 
functioning in the twenty-first century, as choos-
ing the appropriate chunks of information, and 
applying them to the solution of problems in 
different time and space-dependent situations. 
Advanced economies, innovative industries and 
firms, and high-growth jobs require more 
educated workers with the ability to respond flex-
ibly to complex problems, communicate effec-
tively, manage information, work in teams and 
produce new knowledge. Diversity of perspec-
tives and ideas is essential for innovation (Staw 

2006). Much of today’s education system guides 
students toward finding the correct answers to 
fill-in-the blanks on standardised tests, as this 
kind of instruction facilitates streamlined assess-
ments to measure success or failure. Van Dam 
(2003) states

Many districts are so overwhelmed and 
concerned about the No Child Left Behind require-
ments and potential financial repercussions of not 
complying, that for lots of them the safest route is 
the ‘back-to-basics’ approach-focusing entirely on 
20th century skills at the expense of 21st century 
ones.

It is critical that, particularly in under-served 
schools, this model of learning does not continue 
to prevail. Students need both the skills and the 
tools to participate actively in a society where 
problems are increasingly complex and nuanced 
understandings are vital. Design Thinking 
provides a powerful alternative to this model by 
challenging students to find answers to complex 
and difficult problems that have multiple viable 
solutions and by fostering students’ ability to act 
as change agents.

Overview
The purpose of the Taking Design Thinking to 
Schools Research Project was to extend the 
knowledge base that contributes to an improved 
understanding of the role of design thinking in K-
12 classrooms. The qualitative study focused on 
the implementation of a design curriculum by a 
team of university instructors and graduate 
students during a middle school geography class 
in a public charter school serving grades K-3 and 
7-8. Three key questions framed the study:

•  How did students express their understanding 
of design thinking in classroom activities?

•  How did affective elements impact design 
thinking in the classroom environment?

•  How is design thinking connected to academic 
standards and content learning in the class-
room?
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39Three key themes emerged from the research:

•  Design as Exploring: Understanding Design
•  Design as Connecting: Affect & Design
•  Design as Intersecting: Design Thinking  

& Content Learning

The first theme, Design as Exploring, highlighted 
the ways in which students participated in the 
classroom design activities. Students embraced 
diverse aspects of the design thinking process, 
adopted the discourse of design in varied ways, 
and were able to reflect on the nature of the proc-
ess as they created a series of prototype-driven 
projects. Giving students the opportunity to explore 
as they problem solve is an essential component 
of learning. Design thinking does not encourage 
students to jump to immediate solutions; instead, 
the focus is on exploring all aspects of problems 
through multiple sources and iterations.

The second theme, Design as Connecting, 
forefronted the powerful role that design thinking 
plays in developing students’ creative confidence. 
Students were engaged in personally meaningful 
work, had opportunities to express their voices, 
and saw the power of risk-taking as they engaged 
design challenges. Collaboration experiences are 
a key foundation of design thinking and students 
had many opportunities to problem solve with 
each other. They became more empathetic, 
learned how to work in a group setting with a 
focused goal, and struggled to figure out how to 
participate as a seventh-grade student in a collab-
orative task. Design thinking activities provided 
tools that helped illuminate the complex nature of 
collaborative efforts, and the multiple ways to 
develop as a successful collaborator.

The third theme, Design as Intersecting, high-
lighted the relationship between design thinking 
and academic content learning. The integration of 
design thinking into the classroom learning envi-
ronment was both challenging and problematic. 
Instructors, classroom teachers and students 
faced many obstacles. The instructors struggled 
to find an effective means to teach design think-
ing within the constraints of academic content 
standards in geography. The teacher struggled 
with integrating new knowledge about design 

thinking with her instructional goals, as she ques-
tioned the value of this new way of thinking and its 
place in her classroom culture. The students had 
to learn both design thinking concepts and geog-
raphy content, both of which were new to them, 
and they also had to make connections between 
them. This struggle highlights the constant 
tension between new learning approaches and 
established classroom practices.

Theoretical perspective
The project was guided by a theoretical rationale 
that is based on a sociocognitive view of learning. 
As Vygotsky (1976 [1934]) described, opportuni-
ties to interact verbally with others in a social envi-
ronment become crucial to cognitive develop-
ment. Language is central to this view, as we 
communicate and engage in dialogue with others 
(Bakhtin 1986). The key components of design 
process are that it is (1) human-centred (2) action-
oriented and (3) mindful of process (Hasso Plat-
tner Institute of Design at Stanford 2007). Through 
meaningful, hands-on projects, students develop 
deep understanding of a domain while develop-
ing skills in building empathy with users collabo-
ration, and prototyping.

Promise for this work has been shown in 
several projects (Goldman 2002; Hmelo et al. 
2000). Work in mathematics (Goldman et al.1998), 
science (Kolodner et al. 2003), and technology 
(Kafai & Resnick 2002; Todd 1999) suggest that 
design thinking skills are not merely extras, but can 
in fact aide students in core subject areas as well 
as building cognitive and social skills. Early work in 
this domain has indicated the potential for design 
in K-12 to contribute to young people’s meta-cogni-
tive (Kolodner et al. 2000) and social learning 
(Cognition and Technology Group at Vanderbilt 
1999) as well as in specific subject areas (Goldman 
et al.1998; Middleton & Corbett 1998). Vande 
Zande (2007) characterises design thinking as a 
means of creative problem-solving, that relates 
thought and action directly and dynamically. 
Design has the potential to impact learning to learn 
skills such as working in groups, following a proc-
ess, defining problems and creating solutions 
(Barron 2006). In peer collaborative efforts in the 
classroom, students negotiate meaning (Ruddell 
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& Unrau 1994). Molinelli (2000) suggests that the 
type and quality of group interactions ultimately 
determine the nature and degree of any cognitive 
and social benefit for students.

The design thinking process
The conceptual framework for the research 
project curriculum was a series of design chal-
lenges through which students learn the six key 
components of the design thinking process and 
the design thinking mindsets that underlie this 
approach to learning [1]. Design challenges are 
created around an issue that has many potential 
solutions. The focus of the process is for students 
to be able to define interesting problems and deal 
with varying levels of ambiguity.

The components of the design thinking proc-
ess include the following:

• Understand
• Observe
• Point of View
• Ideate
• Prototype
• Test

Understand
The first phase of the design thinking process is 
understanding. During this phase, students 
immerse themselves in learning about issues 
related to the design challenge. They access a 
wide array of resources that include conversa-
tions with experts, viewing multimedia and 
conducting research.

Observe
Students become keen people watchers in the 
observation phase of the design thinking process. 
They watch how people behave and interact. They 
talk to people about what they are doing, ask ques-
tions and reflect on what they see. The under-
standing and observation phases of design think-
ing help students develop a sense of empathy.

Point of View
In the design thinking process, one must develop 
a point of view that is based on a specific user. 
Statements are framed as ‘How might we. ..?’ 
questions. Students must synthesise what they 
learned in the understanding and observation 
phases. A Point of View statement takes into 
account information about user needs and 
insights. The formula for Point of View formula is: 
User + Need + Insight = Point of View State-
ment.

Ideation
In the ideation phase, quantity is encouraged. 
Brainstorming ideas is the foundation of this 
phase, and students may be asked to generate a 
hundred ideas in a single session. Students are 
asked to defer judgement of others’ ideas. Every 
idea that is suggested is recorded. A supportive 
classroom climate is essential. Students are chal-
lenged to become silly, savvy, risk takers, wishful 
thinkers and dreamers of the impossible … and 
the possible. They work on their design chal-
lenges with an openness to unexpected ideas 
and new possibilities as a team where everyone 
contributes and builds on other’s ideas.
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Figure 1 
Overview of the 
design thinking 
process

41Prototyping
A prototype can be a sketch or a two- or three-
dimensional low resolution model made out of 
diverse materials such as cardboard, pipe clean-
ers or paper.

It is a way to convey an idea quickly; the more 
one produces the more one can learn. A diverse 
assortment of materials is provided to use when 
creating prototypes, and every prototype is 
created with the purpose to learn something 
specific by testing it. It is better to fail early and 
often as one creates prototypes.

Testing
Testing is part of an iterative process that provides 
feedback. The purpose of testing is to learn what 
works and what doesn’t, and then iterate. This 
means going back to one’s prototype and modi-
fying it based on user feedback. Testing ensures 
that one learns what works and what doesn’t 
work for specific users.

Design Thinking Mindsets
Design thinking is built upon fundamental mind-
sets or orientations to learning. These include  
the following: Human-centredness; Empathy; 
Mindfulness of Process; Culture of Prototyping; 
Show Don’t Tell; Bias Toward Action; Radical 
Collaboration.

Human-centredness
Design thinking is a human-centred process, and 
the best innovations arise out of a thoughtful 
response to stimuli that designers are exposed to 
in the world. The focus is on making people the 
source of inspiration and direction for solving 
design challenges.

Empathy
Empathy is the intellectual identification with or 
vicarious experiencing of the feelings, thoughts 
or attitudes of others. The empathy that comes 
from observing users enables design thinkers to 
uncover deep and meaningful needs (both overt 
and latent). Empathy develops through a process 
of ‘needfinding’ in which one focuses on discov-
ering peoples’ explicit and implicit needs.

Mindfulness of Process
The third important mindset in design thinking is 
Mindfulness of Process or metacognitive aware-
ness. Flavell (1976) defines this as the ability to 
‘know what you know’. As people engage in 
design thinking they develop the ability to always 
know where they are in the process and the goal 
they are moving toward. Being mindful of proc-
ess requires being thoughtful not only about the 
work that one does, but about how one does that 
work and about how one will improve the meth-
ods used.

Culture of Prototyping
The mindset of creating and maintaining a Culture 
of Prototyping focuses on being highly experimen-
tal, building to think and engaging people with arti-
facts. This mindset relies on eliciting and receiving 
feedback in a ways that will help one arrive at a 
better solution. Flexibility of stance allows one to 
make rapid changes, learn along the way and build 
increasingly higher resolution models.

Show Don’t Tell
Visual literacy has three components: learning, 
thinking and communicating (Randhawa & Coff-
man 1978). Expressing ideas in a non-verbal way 
makes ideas more compelling, helps one see 
problems and opportunities that discussion may 
not reveal and often leads to fruitful misunder-
standings.

Bias Toward Action
Bias Toward Action is a focus on action-orient-
ed behaviour rather than discussion-based work. 
This mindset becomes evident through engaging 
users and by prototyping and testing to inspire 
new thinking and foster group consensus. A Bias 
Toward Action mindset utilises all modalities of 
learning.

Radical Collaboration
The mindset of Radical Collaboration is built upon 
the idea that radically diverse multidiscipli-
nary teams will lead to greater innovations than 
teams that come from the same discipline. This 
also fosters the ability to focus on the elements of 
successful collaboration. Examining and 
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42 confronting team dynamics is an essential 
component of radical collaboration. In sum, 
Design Thinking is a powerful model for learning, 
and the research project focused on how to 
effectively harness this power in the classroom.

Project description

Site and participants
The school site for the research project was 
located in a semi-urban setting in the San Fran-
cisco Bay area. There were approximately 215 
students in the public charter school, which has 
classes in grades K-3 and 6 and 7 and adds new 
grade levels each year. The population consists 
of approximately 60% Latino students, 30% Afri-
can American students, 9% Pacific Islander 
students and 1% White students. Some 85% of 
the students receive free lunch. The school’s 
mission is to prepare students with the knowl-
edge, intellectual strategies, skills and habits of 
mind for lifelong success by monitoring the 
academic, social and emotional needs of all 
students and providing support services as 
necessary. The study participants included a 
seventh grade class of 24 students, their teacher, 
two university design school staff members, two 
graduate student instructors, and graduate 
students who were small-group coaches. Two 
post-project interviews of classroom teachers 
who had previously completed a design unit 
were also interviewed to better depict teachers’ 
views of design in the school curriculum.

Instructional goals
The instructional goal of the project was to use 
design thinking to teach students about systems, 
an important element of geography. Students, 
who worked in collaborative teams, were guided 
through the design process to identify and rede-
sign systems that existed at the school. The 
teaching team, which included four ‘instructors’ 
and five ‘coaches’, had a meeting at the start of 
each week to plan the lessons. Once the lesson 
plan was complete, the entire teaching team 
reviewed it, adding changes where necessary. 
Students groups consisted of four to five 
students. Every class session included two 

instructors and three coaches; therefore, each 
group had a design coach to assist them. The 
sessions alternated between direct instruction by 
members of the teaching team and group work 
on the design projects.

Methodology
The project was a qualitative research study. The 
goal was to gain a multilayered understanding of 
the perspectives of the students, the teacher, the 
instructors and the graduate students, as they 
engaged for the first time in design activities in 
the classroom (Bogdan & Biklin 1992). It was, as 
Geertz (1973) described, ‘not an experimental 
science in search of law, but an interpretive one is 
search of meaning’. The project spanned a three-
week period. Sessions occurred twice a week 
during a two-hour period for a total of 12 hours of 
classroom time. A team of two researchers acted 
as participant/observers in the classroom and 
collected descriptive data through notes, audio 
recordings and video recordings. Each researcher 
observed three of the six sessions.

Data sources
Data sources included field notes, audio tapes, 
text and drawings produced by students, audio-
taped transcriptions, 16 student interviews, a 
pre-project and post-project teacher interview, 
two post-project interviews from teachers who 
had recently participated in design thinking 
projects at the school site, two instructor inter-
views and project coaches’ blog postings. The 
researchers inductively analysed the data to gain 
further understandings of the perspectives of the 
participants. Coding categories were developed 
based on salient aspects of the data. These cate-
gories provided tools to answer the research 
questions.

Instructional tasks
The instructional tasks for the design units 
focused on introducing students both to the 
design process and to systems in geography. The 
instructors used a variety of strategies. These 
included whole-class instruction, class discus-
sions, modelling, hands-on activities, small group 
work, brainstorming and individual instruction. 
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Summary of Coding 
Categories for 
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They sketched on chart paper, took photographs 
with the students, showed movie clips, used the 
Internet and utilised iMovie and iPhoto.

The first session introduced two critical 
concepts to the students. The first emphasised 
the fact that design is a human-centred activity 
and that everyone has the potential to be a 
designer. The second concept was systems. 
Students, who were divided into groups that 
stayed the same throughout the project, were 
asked to search for examples of systems in and 
around the school site. The students took photo-
graphs and notes about what they observed 
about needs. The systems they identified 
included the cafeteria/food system, traffic and 
parking lots, fields for play and leisure, lavatories, 
and the administration and office spaces. The 
session also featured a guest speaker who 
worked as a designer. He shared his experiences 
with the students.

The second session focused on visual repre-
sentation. Students were asked to use the systems 
they identified the previous class and describe the 
needs of those systems. After a few quick sketch-
ing exercises, each group drew a map of the 

school, complete with the system the students 
identified as one that was in need of change. This 
session featured a guest who shared his experi-
ences as he travel[ed from Japan to California. He 
highlighted his journey using a series of maps of 
differing scales and views.

In session three, the concept of brainstorming 
solutions to problems was introduced. The class 
practised this skill by generating ideas about the 
varied systems that exist in their city. The groups 
then brainstormed solutions for the problems 
they found in the previous class.

The fourth session focused on prototypes. 
Students were provided with examples of proto-
types and discussed the purpose of prototyping. 
Each group built prototypes of the solutions they 
generated in the previous session.

In the fifth session, each group completed its 
prototypes and created a movie demonstrating 
how the prototypes worked.

During the final session the students showed 
their movies and received feedback from the 
class and teaching team. During the final portion 
of the class, the students shared their reflections 
on the design thinking project.

Category Evidence

Students’ Understanding of Design Students’ use of design discourse

Students’ Understanding of Design  Students’ descriptions of design projects

Connection to Academics/Outside World Students’ descriptions of geography

Connection to Academics/Outside World Students’ descriptions of geography and 
design

Connection to Academics/Outside World Students’ descriptions of how design is used 
outside of the school setting

Social/Emotional Aspects Affective elements

Social/Emotional Aspects Collaboration

Students’ Evaluation of Project Students’ description of favourite part of 
project

Students’ Evaluation of Project Students’ description of least favourite part  
of project

Students’ Evaluation of Project Students’ description of potential project  
improvements

Students’ Output & Creations Students’ description of projects 
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Data analysis
Phase One: Student Data
The qualitative analysis began with a review of 
the data collected from 16 student interviews. 
After the first collaborative coding session, 24 
initial categories emerged. In the second collabo-
rative coding session, further in-depth analysis 
ensued, and after reviewing the initial list of 24 
coding categories and their relationships, connec-
tions and similarities and differences, five major 
coding categories emerged. Table 1 contains a 
summary of the categories.

Phase Two: Teacher Data
Teacher data consisted of a series of interviews: 
one with the project’s primary teacher prior to 
beginning the design project, one after the 
project was completed, and two post-project 
interviews of teachers who had participated in 
two previous iterations of the project. After the 
first coding session, which consisted of analys-
ing the pre-project interview, a variety of catego-

ries emerged. These included the teacher’s 
concerns about time commitment, the impor-
tance of connecting to standards-based topics, 
the reasons for wanting to use geography as the 
content subject in the project, a description of 
the standards, and how the project would be 
developed. Analysis continued using the post-
interview data. A more fine-grained analysis 
ensued, and a concise set of categories emerged. 
These are illustrated in Table 2.

Phase Three: Instructor Data
The third phase of analysis focused on interview 
data collected from two design school instruc-
tors. After the first coding session, a variety of 
categories emerged. These included the instruc-
tor purpose, integration of design thinking and 
content learning, disconnection between teacher 
and instructor goals, lack of communication, 
development of curriculum, standards, instruc-
tional decision making, defining learning through 
design, congruence between teacher purpose 

Category Evidence

Teachers’ Needs & Expectations Teachers’ descriptions of project objectives, 
desires, wishes and goals 

Design Thinking Outcomes Teachers’ descriptions of his/her perspective 
on the project classroom outcomes

Teachers’ Understanding of Design Teachers’ description of his/her learning, 
understanding of design, and use of design 
thinking in other classroom activities

Teachers’ Perspective of Students’ 
Understanding of Design

Teachers’ descriptions of his/her perspective 
on how students came to develop diverse 
understandings of design 

Conflict Between Instructor Perspective & 
Teacher Perspective

Teachers’ descriptions of differences between 
instructor perspective and teacher perspective 
with regard to instructional goals and 
instructional decision-making

Standards, Content Learning & Design Thinking Teachers’ descriptions of the relationship 
between education standards, geography 
learning and design thinking principles

Design Challenges in the Classroom Teachers’ descriptions of the challenges of 
integrating design into the classroom learning 
context
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and instructor purpose, student empowerment, 
engagement, instructor vision, focus on being 
user-centred and human needs, instructor proc-
ess, instructor learning and instructor vision. 
After a more fine-grained analysis, six categories 
emerged. Table 3 summarises the categories.

Findings
This section describes the major findings from 
the research study. The research questions that 
framed the study included the following:

How did students express their understand-
ing of design thinking in classroom activities?

How did affective elements impact design 
thinking in the classroom environment?

How is design thinking connected to academic 
standards and content learning in the classroom?

Three major themes emerged:

• Design as Exploring
• Design as Connecting
• Design as Intersecting

Design as Exploring: Understanding Design
The first theme, Design as Exploring, highlights 
the ways that students participated in the class-
room design activities. Students explored design 
in a myriad of ways that were shaped by their 

social interactions, purposes, and understanding 
of the design process. Students explored ques-
tions about design thinking that included ‘What is 
design thinking?’, ‘How can I use it?’, ‘What do 
designers do?’ and ‘Who can be a designer?’ They 
explored what design thinking was and what they 
could do with it. The two most important aspects 
of this theme were that students saw themselves 
as active change agents and that students exhib-
ited empathy in relation to understanding human 
needs, both of which are essential components of 
design thinking. This was particularly important as 
they were in their school environment, and had 
intimate in-depth knowledge of their surround-
ings. The instructors taught the students about 
systems in the world from a geographical perspec-
tive, and then the students left the classroom to 
explore different aspects of the systems around 
them. The students discussed systems at their 
school, such as how packages were delivered, 
how students were dropped off in the school park-
ing lot, how the school office worked, and how the 
cafeteria functioned. They looked at the human 
needs of those people participating in these 
systems. The design projects they created 
reflected this notion of the power to change one’s 
environment in response to understanding human 
needs. This awareness came about through their 
developing sense of empathy for others. This is 

Category Evidence

Instructor Process & Purpose Instructors’ descriptions of the purpose of the 
design thinking project and the processes they 
used to develop the project

Instructor/Teacher Relationship Instructors’ descriptions of the relationship 
between the instructor and the teacher and 
how that influenced the design project

Standards, Content Learning & Design Thinking Instructors’ description of the interrelationships 
between educational standards, content area 
learning and design thinking principles

Impact on Students Instructors’ description of the impact that the 
programme had on students

Design Challenges in the Classroom Instructors’ descriptions of the challenges of 
implementing a design thinking project in the 
classroom
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46 critically important for students of this age, and 
sometimes difficult, but it can be a tremendously 
powerful learning experience that extends beyond 
the design thinking project. When students see 
that they can have an impact, they often begin to 
look at the world differently and may see new 
opportunities and new possibilities around them. 
As Ryan & Deci (2000) describe, ‘The fullest repre-
sentations of humanity show people to be curious, 
vital, and self-motivated. At their best, they are 
agentic and inspired, striving to learn; extend 
themselves; master new skills; and apply their 
talents responsibly.’ The educational significance 
of the theme ‘Design as Exploring’ is that the 
students’ learning in relation to design thinking 
was both situated and impactful. The following 
section contains a sampling of responses from the 
data that highlight the theme.

Students displayed diverse understandings of 
the design process.
Over the course of the project, students showed 
evidence of their understanding of the design 
process in many different ways.

Some students grasped the concepts of 
human needs. This was evident in the following 
explanation when a student was asked what he 
learned about design:

… that when a designer wants to design some-
thing he or she will go, for example, to a school and 
ask what do you like and what do you not like and 
how would you like it to be and then he will take 
that and think about it and try to design that way.

Another student described her group’s decision 
to make a stage in the school cafeteria that 
reflected the needs of her classmates:

We decided on the way we always heard people 
that they wanted a stage in our cafeteria, and they 
wanted it bigger. They wanted something to hang 
out in, to not be squished.

Perhaps the most comprehensive description of 
human needs and design came from a student 
who described his reaction to the design 
project:

I think it was really interesting because every 
design is meant for a human need, so for every 
need that a human has, a design is made for it; like 
a chair, the need is for us to sit down or we could 
sit down or sleep. There is a lot of reasons for a 
chair … I also thought that we got to figure out a 
human need by looking at our own school. We 
found a lot of stuff like the parking lot, the cafete-
ria, the playground, and the bathrooms. We 
figured out that we need more space and it needs 
to be cleaner because we are really cramped 
onto each other and it’s very dirty.

Other students embraced the idea that design is 
empowering and that the role that change plays 
in the design process:

I really understood what you guys were talking 
about. You guys wanted to make a difference for 
our school because you told us to make a poster 
about what we needed to change.

If you don’t like one way of how to make it, you 
could change that way and make different 
designs.

Students appropriated design discourse in 
varied ways.
This became evident as they described their 
projects and what they learned. They used 
specific vocabulary and described the kinds of 
work that designers do:

They helped us make prototypes of how we 
wanted our cafeteria to be.

I think I learned that you have to take a lot of steps 
before you’re starting any other design because 
normally you want to start it and just do anything 
the way you want to do it in the room. But you also 
have to sketch out the design and all of that.

Students created projects that expressed 
their understanding of design thinking 
principles.
An important element of design thinking is under-
standing human needs, and the students’ projects 
reflected this understanding in different ways. 
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Two groups concerned themselves with safety 
and one considered how design might meet the 
needs of the young children in the school:

What we did was the parking lot. We wanted to 
make it safer for us to be for us to hang out in the 
parking lot. Well, we made it the same way how it 
is but we made an umbrella so people could sit 
down there. You could go talk to your friends. 
There’s stairs so cars won’t go on top, won’t go 
past that. We didn’t change anything else.

The project was about as a community, how we 
needed help in our school; how to improve it, and 
my team actually did it on the parking lot because 
it’s small and it needs to be bigger because kids 
pass there and they could crash … We made a 
video about it. We took pictures outside and then 
we had a video like they did with the cars, how 
we improved it, how they move, and how it all 
worked out.

Design thinking can be a tool that fosters 
metacognition.
The teacher described how design thinking is 
connected to metacognitive skills.

She focused on how this is an important area in 
her classroom:

One of the philosophies that I have with my 
students is it’s not so much what you know; it’s 
how you know how to learn. I don’t care if you 
memorize everything in the textbook. But if you 
know how to refer back to that textbook to get the 
answer you need, you’re a heck of a lot smarter 
than if you just memorize a bunch of facts. So 
getting them to think that way is huge. So any 
kinds of projects that come in and talk about, 
‘We’re not just going to think about a problem, but 
we’re going to think about how to think about a 
problem,’ is huge. And I think that this group of 
students needs it, even on a greater level than 
most. To tie that in with this age group, working 
with middle school students, getting them 
conscious of their thought because they are so 
reactionary right now. They are so from the gut 
right now, which is really cool. And it’s one of the 
things that I love about working with these kids. 
They’re so raw and they’re so genuine in terms of 
the way that they interact and deal with everything 
that’s going on around them.’
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Design as Connecting: Affect & Design
The second theme, Design as Connecting, high-
lights the role affective elements played in class-
room design activities. The three most education-
ally significant aspects of this theme were 
risk-taking, expressing creative confidence in 
one’s voice and collaboration among the 
students. These notions are critical parts of the 
social world of middle school students’ lives and 
greatly influence cognitive thinking and academic 
goals. Middle school students are at a vulnerable 
age and often have a strong desire to conform. 
The notion that one can take risks in a supportive 
environment is fundamental to design thinking. 
When ideas are suggested, none are rejected. 
One of the goals for design in schools is to create 
a classroom climate where student voices are 
listened to so that they might they become more 
and more confident in their own ideas. In the 
design unit, students brainstormed multiple ideas 
as they worked in collaborative teams. When 
they created their prototypes, they were able to 
take risks because they worked with their friends 
and within a supportive learning context created 
by the classroom instructors.

Students showed positive affect while 
engaging in design thinking activities.
Affective elements were an important part of the 
design thinking project, which was characterised 
by a high level of social interactions. Students 
moved around the classroom, investigated their 
school site, moulded clay, sketched maps, shared 
ideas, bent pipe cleaners and, most importantly, 
they did this as they talked, argued and laughed 
with their friends. Their level of enjoyment 
appeared to be enhanced by the chance to work 
with each other. Social interactions were an inte-
gral part of the fun of participating in the design 
activities. The students gave a wide range of feed-
back on what they liked about the project:

I liked to use the equipment that we got to use … 
like the clay, the foil and the popsicle sticks.

It’s cool, it’s fun, and it takes a lot of time.

Students engaged in collaborative learning 
while participating in design thinking 
activities.
Collaboration is essential to design thinking and 
students had much to say that reflected the social 
nature of the design process:

I thought that the project was really fun. I enjoyed 
it. It was fun because I was working with my 
friends and we were chatting and messaging. It 
was really fun. I liked it.

The students showed an awareness that collabo-
ration can also be a challenging process. When 
asked about what was difficult about brainstorm-
ing in a group setting, the students had varied 
responses:

Little communication.

One person tries to do it all.

Not participating.
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Students preferred active learning activities 
to passive listening activities.
Part of teaching a new topic, such as design think-
ing, involves some initial whole-class instruction. 
This came in the form of a lecture given by gradu-
ate student instructors and/or small-group 
coaches. When asked, students expressed a 
clear preference for the times when they were 
actively engaged in doing, rather than sitting and 
listening:

It’s kind of boring listening to everybody talk and 
stuff … it would have been better if it was just 
mostly project instead of talking.

When they just kept talking, we just wanted to get 
to the work so that we could just have fun.

Design thinking projects facilitated engage-
ment by providing an opportunity for 
students to express their voices and opinions.
The teacher felt that one of the greatest strengths 
of design thinking is that it gave students a 
change to express themselves. She felt that this 
was an important thing for her middle school 
students to be able to do:

And I really felt like they were able to connect with 
the experience because they are so much about 
giving their opinion … And I did say they are a very 
opinionated group. They have a lot to share. That’s 
this group of kids and this age group in general. 
And the fact that they were able to express what 
they thought were the major areas of need here 
on campus and then, given the opportunity to 

explain what they would do to fix it, I really saw a 
high level of engagement that we don’t get all the 
time, even with some of the stuff that I have to do 
with them, trying to figure out creative and excit-
ing ways to get them involved. And this was defi-
nitely one of those experiences.

Prototyping can be a powerful classroom tool 
to engage students quickly and does not 
focus on perfection.
One part of the design process that was used to 
engage students was prototyping. The instruc-
tors created an activity where students paired up 
and designed eyeglasses for their partners that 
were made from pipe cleaners and an assort-
ment of decorative materials. They focused on 
helping students see that they had to work quickly 
and that they could always make changes. When 
students created their small-group design 
projects in subsequent sessions, they used 
prototyping. The students seemed to understand 
this idea, and realised that the focus was on rapid 
development and not trying to be perfect:

If you don’t like one way of how to make it, you 
could change that way and make different 
designs.

The project was to take a part of our school and 
design it how we want it to be designed. And you 
have to do a prototype. And you have to draw it. 
And you can use clay … you can use all this differ-
ent stuff and build it how you want it.

Design as Intersecting: Design Thinking & 
Content Learning
The third theme, Design as Intersecting, high-
lights the relationship between design thinking 
and academic content learning. This was an 
important element of the project, as one goal was 
to integrate design thinking and classroom learn-
ing. The evidence suggested that this integration 
was not very successful. Students learned about 
design thinking principles and about geography, 
but most made few connections between the 
two. The evidence also highlighted the important 
role that the teacher plays in the integration proc-
ess. Findings around this theme were a source of 
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50 great learning for the research team. Initially, it 
was believed that design thinking would best be 
taught within the context of specific subject 
areas. Instead, what occurred was that the 
students did not have a strong foundation in 
design thinking or in geography (which was a 
supplemental content area that the teacher 
requested be used in the project) and, as a result, 
little content learning occurred. A question that 
emerged for the research team was whether or 
not design thinking skills should be taught as 
separate from content learning.

Creating a classroom design project that 
integrates academic standards, content 
learning and design thinking is a challenging 
process.
In a pre-project conference, the classroom 
teacher expressed a desire to use geography as 
the main academic area. How to integrate design 
thinking with academic content is an area of criti-
cal importance, and therefore, this was a key 
focus for the instructors.

The integration was complicated by the fact 
that the project team had little knowledge of 
classroom standards in geography and an abun-
dance of experience in teaching the design think-
ing process. The classroom teacher had geogra-
phy experience, but no experience with design. 
The project team questioned whether they had 
presented students with a ‘split’ notion of design 
goals and geography goals:

I think the goals are still sort of split by design 
versus geography. I think the goal was to give 
them – to empower them to see that they can 
effect change, but also to have them come up 
with some idea about geography, like something 
… I think it was to get a tighter curriculum, and to 
really try to nail or get at teaching geography and 
design at the same time, and I think there is a lot 
more richness in how we did that.

Students made tenuous connections between 
design thinking and academic learning.
Although the design thinking project focused on 
integrating design thinking and geography, 
students seemed unable to make clear connec-
tions between design and geography, and there 

appeared to be confusion about connecting 
geography,mapping and design thinking as well. 
Their responses to what they learned about geog-
raphy were diverse:

Geography? Nothing really.

Geography? That’s the study of the earth, right?… 
mmm. I don’t know.

Geography? I forgot.

I didn’t really learn that much.

A few students seemed to have ideas about how 
geography and design thinking might connect:

Yeah. I learned some things because before you 
start designing something, you don’t know where 
it is exactly and how much space you have. And in 
geography you needed to know where places 
are, how big they are and what do they have in 
them, and what is the most special thing about 
that place.

I learned where all the places are and also how to 
find stuff, how to find where I’m located or where 
something is located, like Nick’s project he 
showed us.

It is essential to have teachers see the value of 
design thinking in their classrooms, and the 
connection between design and the academic 
goals of the classroom needed to be obvious to 
them.

The teacher talked about how she made 
choices to support what she felt were gaps in 
students’ content knowledge, and the role that 
design thinking might play in filling these gaps, 
especially in school communities that have been 
traditionally underserved. She thought giving her 
students ‘voice’ in their content learning was espe-
cially important to helping them develop agency:

I think it’s part of being in this community. You 
have to have a voice. You have to be able to fight. 
You have to have that fire or you’re not going to get 
anything done.
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51Harnessing the voice and power of students was 
important to the teacher and she saw design 
work as a process for doing that in the class-
room.

Implications for practice
Design thinking is a tool that is embedded within 
existing classroom cultures. The constraints, 
values and possibilities inherent in the culture 
shape the way the students and teachers use this 
tool for learning. An awareness of the classroom 
culture greatly impacts the effective implementa-
tion of design thinking activities and frames the 
implications for practice.

First, and foremost, the function of design 
thinking should be to enhance classroom instruc-
tion. This must be done by learning what the 
teachers’ instructional goals are and using design 
thinking to support student learning. A supportive 
relationship between the teacher and the class-
room instructor with clear communication of 
goals is essential. Teachers need to see the value 
of the design thinking process and how it can 
help them with their students.

Second, design thinking must be integrated 
into academic content. While it may stand alone, 
its power as a tool for learning comes in the ways 
it can support a diverse range of interdisciplinary 
academic content. Design curriculum requires 
strategic integration of education standards, 
design principles and content information. This 
means it is critical to focus on creating activities 
that teach the fundamental mindsets and proc-
esses of design thinking and are entwined with 
content learning. Classroom experiences need to 
provide spaces where students to have ‘what if’, 
‘what could be’ and ‘what might happen’ experi-
ences (Wong 2007). Teachers face a struggle to 
teach students all they need to learn, and if they 
are asked to integrate design thinking into their 
classrooms it needs to be done in a way that 
synergizes instruction that is already in place.

Third, design thinking has an impact on the 
ways that students engage in the learning proc-
ess. It challenges them to think in new ways and 
take risks. Design tasks must focus on harness-
ing that engagement, and supporting students as 
they prototype, fail, and prototype again. Failure, 

as it is traditionally defined in the classroom, must 
be reconceptualised.

Fourth, design thinking and collaboration are 
intricately linked. The collaborative process in the 
classroom is impacted by students’ willingness 
to listen to other’s ideas, to take risks and to share 
their ideas with others. Carroll (2004) describes 
how collaboration involves creating a classroom 
climate where others’ knowledge is valued and is 
both modelled by the instructor and becomes an 
essential part of the classroom culture. Design 
thinking projects thrive in a climate where collab-
oration is an explicitly valued part of the class-
room culture.

Fifth, design thinking provides a means for 
students to be cognizant of where they are in the 
process, and encourages metacognitive aware-
ness. Design thinking activities should focus on 
how to best foster this awareness through both 
the design cycle and in assessment of academic 
content learning.

Sixth, design projects and design discourse 
practices can provide new ways of thinking that 
can be incorporated both into teachers’ class-
room instructional strategies and students’ 
approaches to learning.

In sum, the implications for practice from this 
research study focus on the nature of fundamen-
tal beliefs about design thinking pedagogy, 
enhancing the connections between academic 
content learning and design thinking, and discov-
ering the most effective ways to teach design 
thinking in classroom settings.

Limitations of study
This study featured a small teacher/coach/student 
ratio that does not reflect what exists in most 
schools. This impacted the instruction in design 
thinking skills by providing more small group 
instruction and support for the students. In addi-
tion, the content area of geography is a subject 
that is not always taught at middle schools and 
may have impacted the learning about integra-
tion of content and design thinking.

Implications for research
As design thinking comes to play a more impor-
tant part of educational communities, further 
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52 research is needed on its role in learning. The 
following research questions arose from this 
study:

•  How can we develop classroom cultures that 
invite risk taking, openness collaboration and 
innovation?

•  What are the most effective ways to integrate 
design thinking processes, educational stand-
ards and academic content information?

•  How does design thinking function as a tool to 
foster metacognitive abilities?

•  What are the best practices for integrating 
design thinking into classroom settings?

•  How can we more effectively assess what 
students are learning about design thinking?

•  How can we more effectively assess what 
students are learning about design thinking and 
about content area subject matter?

Conclusions
In this study design thinking became part of the 
classroom learning environment in diverse ways. 
Students explored different aspects of design as 
they created prototypes, sketches, and projects. 
They were energised, excited and challenged by 
their design tasks as they brainstormed with their 
peers. Instructors aimed to create design curricu-
lum that was nested within classroom expecta-
tions. Much was learned. The most important 
learning, perhaps, was that design thinking fosters 
the ability to imagine without boundaries and 
constraints. This is critical, as the development of 
creative confidence is an essential part of learning. 
Design thinking may help students become 
empowered agents in their own learning who 
possess both the tools and the confidence to 
change the world. As we move into the increas-
ingly complex world of the twenty-first century, this 
ability becomes essential. As one student in this 
study stated, ‘If I set my mind to it I can do it.’ Let’s 
celebrate the benefits of design thinking as we 
move towards further integration of this innovative 
process in classroom learning environments.

Note
1. The six key components are those developed 
by the Hasso Plattner Institute for Design. Other 
design processes have similar key points that 
may be described slightly differently.
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