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1ach of us carries unique images of school reaching back to some of our

earliest memories. We recall our teachers and classmates, the various school
spaces, the playgrounds. The images often have common -and enduring—
features: the seats in rows or circled around tables, the teacher’s desk, the
boards, the examples of student work hung around the walls. Looking more
deeply, we would find similarly well-established hierarchies and relationships
among teachers, students, school leaders, parents and the wider community.
But the ‘vestigial thinking’ that has sustained old models tied to past priorities
is being quickly eroded and supplanted by new narratives of change.

A confluence of socio-economic developments has prepared the setting. No
doubt technology has profoundly altered the ways individuals communicate,
interact, work and access information on a global scale. Political and economic
turbulence impose uncertainty in the world, yet in education, disruption also
presents opportunities. The design thinking approach, as applied to education,
is particularly well-suited to respond to the dynamics of disruption and
challenge faced by all stakeholders today. The possibilities are far reaching.
As educators and change-makers establish priorities according to the various
needs and contexts globally, teaching, curricula, assessment and learning
itself are open to re-imagining and redesign.

With the education environment, in all its elements, poised at an inflection
point, design thinking brings flexibility and pragmatism to the process

of responding to local, even individual needs and goals. The WISE IDEO
report shows how the design thinking mindset can expand our notions of
schools and school systems beyond entrenched models. Design thinking
can encourage a culture of teacher collaboration that can be leveraged for
improved outcomes across subjects and learning environments. As students’
experiences dramatically expand, they face new dynamics and emerging
realities that require new skills to navigate for success. These include the
capacity to reflect on one’s own learning process, and, with the support of
peers, teachers and parents, to explore unique ways forward. We know that
when students are more involved in designing their learning environments
and discovering their own priorities, they are more engaged, motivated and
ultimately successful.

The WISE IDEO report invites all stakeholders to seize opportunities to reflect,
share experiences, and to keep experimenting. While we can’t claim to know
the future and its jobs, design thinking can inspire and empower observant,
proactive educators in all settings to anticipate new constellations of needed
skills and expertise. For all committed to education as empowerment, design
thinking is a valuable approach, providing hopeful and exciting perspectives,
and throwing open the gates to possibility.

Stavros N. Yiannouka
CEO
WISE
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Charlie Shryock has become a leader in his own school and community, and beyond, sharing design thinking
practices with others. Photo: IDEO

ike most teachers, English teacher Charles (a.k.a. Charlie) Shryock

occasionally had to miss a day with his students at Bishop McNamara High
School in Maryland. For his students, this never seemed to go well. According
to Marguerite Roza, a professor at the University of Washington, an absent
teacher is often “a lost day for most kids, regardless of the qualifications of the
sub” (Kronholz, 2013, p. 18).

Concerned about the challenge substitute teachers face in trying to engage
students effectively, Shryock (2016) had an idea: what if students had a chance
to work on their passion projects when their full-time teachers were absent?
Shryock believed his passion project idea would be a more engaging, valuable
use of student’s time. A nudge from another teacher encouraged him to

share the idea during a Teachers Guild design challenge called “How might
we create rituals and routines that establish a culture of innovation in our
classrooms and schools?”

Despite Shryock’s initial nervousness to publicly share his idea, which he
called the SubHack, it resonated with many peers in the community. West
Contra Costa Unified School District, a district thousands of miles away,
selected SubHack for implementation at its schools, where nearly three-
quarters of students are socioeconomically disadvantaged and struggle to
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stay motivated. Employees from Google for Education pitched in to help refine
SubHack, and a pilot group in the district went on to test what educators found
to be a promising solution to re-engage their students (Gonzalez, 2016).

We've seen this program inspire students to be critical thinkers
and problem solvers while developing their reading and writing
skills. It empowered them to take initiative in personalizing their
learning, which had the result of boosting excitement about
coming to school.

Susan Gonzalez

teacher

West Contra Costa Unified
(2016)

Positive feedback from SubHack gave Shryock the confidence to continue his
efforts. He went on to be appointed the director of faculty development for his
school and infuses the process and mindsets of design thinking into sessions

with teachers and other programs, providing a new, compelling pathway for
teacher leadership.

Charlie Shryock is thinking and acting like a designer.
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Mercy has gained the confidence that even at a young age, she can make change to make her community a better
place to live in. Photo courtesy of Global Minimum

isturbed by the prevalence of wildlife poaching in Kenya, student Mercy
Sigey and two classmates entered the Innovate Kenya competition in 2013
with the idea of developing a motion sensor to detect human intruders.
The girls, who call themselves the ‘A Team, built a prototype with mentorship
help (Pasulka, 2014).

Since it was too dangerous to test their first prototypes in the wild, Mercy and
her teammates asked their younger brothers to play the parts of the lions in
order to test the sensor. The team continued to use its experimental mindset
to further test and develop the device, which received national attention
(Escalino, 2014).

At a young age, I make change to make my community a better
place to live in... I discovered the world has so much to offer,
therefore we should all leave our comfort zones, spread our
wings and make the world a better place.

Mercy Sigey

2013 Innovate Kenya finalist
(2016)

Mercy is thinking and acting like a designer.

Vil
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Innova Schools in Peru are built with the aspiration of transforming the country by closing the academic
achievement gap. Photo: IDEO

eru’s education system has been struggling for decades. Qualified

teachers are hard to find, and so is affordable and available land for new
schools. With Innova schools, Peruvian entrepreneur Carlos Rodriguez-
Pastor and educator Jorge Yzusqui Chessman set out to create a new school
model within a complex set of constraints. As the schools would serve low and
middle class families, student fees needed to stay under $130 per month, but
still generate a profit. Since the schools were intended to spread across the
entire country, the model needed to be scalable while providing a world-class
education

for students.

Working collaboratively, an interdisciplinary team from innovation and
design firm IDEO developed a curriculum strategy, buildings, teaching
methods, operational and technology plans, and an underlying financial
model all at the same time. All key design decisions were driven by a human-
centered strategy, based on what the team learned from educators, parents,
and students, and about the specific context in Peru. For example, it quickly
became apparent that while many teachers lacked the qualifications to teach
at an internationally competitive level, they felt a deep desire to support the
aspirations of young people, and were eager to improve themselves. Therefore,
the team identified peer-to-peer learning and blended-learning approaches

as an appealing solution: For part of the day, classrooms of thirty students
work collaboratively on projects, while teachers guide their learning. For the
rest of the day, students work in self-directed ways, independently and at
their own pace using digital tools such as Khan Academy for math learning



(Weller, 2015). When students use technology, one teacher can supervise two
classes. This frees up the other teacher for professional development or lesson
planning, which is supported by the “Teacher Resource Center”, a database co-
designed with teachers and filled with more than 20,000 lesson plans.

By leveraging existing technology platforms, efficiently planning modular spaces,
and building in time for teacher preparation and training, the design of Innova
stretches limited resources and keeps costs down, allowing the school to
remain affordable. The design also leverages economies of scale in building a
network, such as a shared data system and centralized tools.

The Innova school system was created by a team thinking and acting
like designers.

1X



n 2003, two life-changing events happened for me. The first was when U.S.

:[ President George W. Bush declared war on Iraq. At the time I was teaching
in the Visual Communications department at Washington University in
St. Louis, and students were noticeably silent about what seemed to be a historic
decision. Other faculty members were quick to point out that in “their day”,
the student body would be protesting war, objecting to what was clearly an
inhumane decision. I sat with a class of juniors the next morning, ready to talk
through what this news meant to them and their lives. I was surprised when
they expressed the desire to get on with the task at hand —the typography
review that was scheduled to happen that morning. Unrelenting, I asked that
we put aside these assignments and talk. Through this discussion, I learned
so much about the psyche of this generation. They didn’t want to be at war.
They didn’t want people dying. But they understood that there was much
that they didn’t know. They knew enough to know that the decision to go to
war was incredibly complex. They followed the news, they saw the pictures—
and because they had so much exposure to the complex reality, they felt
overwhelmed with how to reconcile it with their role in the world.

This discussion forced me to reflect. Some of the smartest students in the
country were attending Washington University. And yet they felt unprepared
to handle the world’s complex problems. These students were studying
design; in my mind, design wasn’t just about the beauty of the graphics or
the intelligence of communication, it was about realizing the role one has

in making the decisions that shape our world —our enjoyment, our ease, our
experience, and most of all, our understandings. I realized our education
system wasn’t preparing our youth to navigate this world we had created for
them. And that this was a problem design could do something about.

In one of those fortuitous moments of coincidence or destiny, Meredith
Davis came to speak at Washington University that year. This was my
second life-changing event of the year. Meredith is a middle school teacher
turned graphic design professor who has dedicated her career to exploring
the relationship between design and learning. She talked about design as

a process for learning —not just that students learn design, but for students
to use design processes to learn academic subjects like physics, chemistry,
literature, and math. She highlighted project-based and problem-based
learning pedagogical approaches. Her talk helped me understand that there
was a basis for my intuitions in both practice and research. That set me on the
path of continuing the work of understanding how design and designers can
help our systems of education progress.

In the years following, I discovered Piaget and constructivism, Seymour
Papert and his theories of constructionism, Dewey and his progressive ideas
about fostering student-centered, self-directed learning, and of course, David
Kelley and IDEQ’s work around design thinking. And over the past ten years,
through my work at IDEO and with many of our partners, I have learned about
the complex nuance of innovation in education —how deeply we all want our
children to thrive, and how unclear that path to get there is.



Education is among the most challenging issues we face. Despite the many
competing agendas and perspectives on teaching and learning solutions, we
should continue asking questions about the design of our schools, the cultures
we build, and the ways we foster learning itself.

As the world becomes increasingly complex, our young people need our help
developing the skills and mindsets to navigate their ever-changing world.
They also need to know that they are not passive observers, but have a role in
shaping that world. And as we face the complexity of our failing systems, we
need to know that anyone - including us - have a role in designing a better
future. Thinking and acting like a designer is an approach available to all of us
in creating innovative, human-centered solutions to the problems we face in
all facets of our lives.

The past decade has seen a growing interest in the process and mindsets of
design thinking. Scholars continue to examine design thinking as an applied
discipline through qualitative and quantitative research. Practitioners look for
ways to incorporate it into their work in K-12 settings with efforts to formalize
the approach and encourage students to take it out of the classroom and

into their daily lives. Since 2006, interest in the term (reflected in worldwide
searches via Google Trends) has increased nearly 100 percent.

This interest and subsequent effort to formalize and document design
thinking, however, comes with some confusion, concern, and even controversy
over what design thinking and its approach means, and its potential for
impact. We embrace this tension and see great value in efforts, notably those
of organizations such as WISE, to both clarify and share design thinking
globally through publications and events that bring together differing views of
this approach to innovation.

We come to this investigation largely through our work with practitioners, and
we acknowledge their long march of innovative work over many years. Often
educators report that they already practice some form of design thinking. For
them, the approach is common sense, because it reflects the value they place
in empathy and openness. But knowing how to act on that value system in

a creative way to produce positive change across an organization, from the
individual to the systemic structure, is not necessarily in the core toolkit of
educators. Not yet, anyway. This publication —a review that straddles research
and practice —aims to simply offer teachers, administrators, non-profit leaders,
policymakers, or parents more tools to bring design thinking from common
sense to common practice —and ultimately to better prepare all students for
the future.

We are excited to continue this effort with you.

Sandy Speicher

Partner & Managing Director, Education, IDEO
Lecturer, Hasso Plattner Institute of Design and
Graduate School of Education, Stanford University
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Executive Summary

he needs of the twenty-first century demand new approaches to learning.
T Today, student success requires skills for collaboration, creativity, critical
thinking, and problem solving, and these skills are increasingly becoming
a focus in both K-12 and higher education settings. But twenty-first century
learning needs to be much more if we are to expect young people to both
navigate an unknown and complex future and meet the challenges that
accompany it.

We need change-makers, people who will redefine problems, inspire new ideas,
take informed risks, and never stop learning. Change-makers implement

and evolve solutions that aim to better the individual and the whole, be it

a classroom, a school, a community, or a society. This is the approach of a
designer and the focus of this publication.

Design touches all aspects of our world. As this publication shows, designers
work to impact the human experience, and they generally do this with
particular mindsets that encourage looking at challenges as opportunities
for design. Four mindsets typically guide the behavior of a designer: human-
centered, collaborative, optimistic, and experimental. Designers also often act
in a particular way, following a process that helps them generate and evolve
ideas, beginning with problem-defining and empathy, using synthesis and
prototyping to develop strategic ideas, and ending with implementation.

Taken together, how designers think and act make for design thinking, a
human-centered approach to creative thinking and problem solving. Thinking
and acting as a designer and, in turn, employing design thinking are powerful
ways to encourage people to become change-makers in education.

Over the past two decades, interest in using design thinking in K-12 settings
has grown dramatically. In spite of this growth, insufficient attention has been
given to the importance of design thinking as a component of an educator’s
professional toolkit. Minimal guidance has been offered on how to support
design thinking in education and on what guidelines, best practices, and
professional development are needed for successful implementation. Through
a consideration of current research and practice, this publication is intended
to contribute toward filling that gap with three principal objectives:

o Showcase best and forward-looking practices and new ideas of
design thinking in K-12 education

o Provide recommendations and potential implications to inform
practitioners interested in applying design thinking to their
K-12 educational settings

o Identify provocative questions that will drive further research



This publication draws from efforts in a variety of countries, including Bhutan,
Britain, Colombia, India, Kenya, Portugal, Sierra Leone, Taiwan, and the
United States. It also examines the following themes through vignettes culled
from longer case studies, and concludes with a series of recommendations

for policy makers, practitioners, and academic researchers. Among the
publication’s key takeaways are the following:

1. Design thinking is used to fundamentally reimagine school models and systems.

When design thinking is used to create new schools and school models, it
encourages design teams to bring an experimental mindset to that endeavour.
This includes questioning assumptions about what school is or should be in
favor of what it could be in order to best meet students’ needs. Another key
component of this approach is working collaboratively with communities to be
culturally sensitive and inclusive of students, teachers, administrators, parents,
and other stakeholders. Finally, schools and school models that are created
using design thinking are adaptable and modular to respond to ongoing shifts
as well as different contexts —not just on one site, but increasingly at scale.

2. Design thinking supports change in school culture by transforming how
educators work together.

Educators who practice design thinking become agents of change by
developing optimistic and action-oriented mindsets. Teachers and
administrators are using design thinking to collaborate in new ways on both
curriculum and school-level challenges. School leaders are inspiring change
by starting with a bias for action and small, iterative experiments. They also
recognize the need for constant evolution through innovation, and understand
their critical role in setting permissions and empowering others to innovate.

3. Design thinking supports student development of twenty-first century skills.

Through design challenges, students are learning to activate their creativity
and to believe in their power to change the world around them. Design
thinking experiences, both in and outside of school, help students develop
twenty-first century skills. This publication shows examples of schools that
immerse students in design thinking as a way to connect academic subjects
to real-world, project-based, hands-on learning experiences.

x111
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Moving forward, recommended trajectories to advance design thinking in
education through both research and practice include the following efforts:

o Define and assess an array of learning outcomes to better
understand the impact of design thinking in education. This
requires creating and experimenting with various qualitative
and quantitative approaches and includes assessing impacts
across multiple institutions and countries. As assessment in
K-12 settings presents particular challenges, creative ways of
determining impact and success are needed.

o Include design thinking in education at the primary/secondary
level, and to involve stakeholders within the ecosystem. K-12
teachers, as well as parents and administrators, need to have
a better understanding of what design thinking is and can be
in their education systems. This requires including design
thinking in teacher training and professional development, and
necessitates that schools of education recognize it as a valuable
pedagogy worthy of inclusion in their curricula.

o Address the larger issue of formalizing guidelines and best
practices in a way that can scale across school systems
and countries while maintaining the empathic, active, and
experiential approach of design thinking. How might we scale
design thinking in a way that drives educational policy and
practice at the national level?

Whether readers of this publication are teachers, administrators, parents,
students, nonprofit leaders, or policymakers, the goal is to encourage
conversations about how design thinking can drive education innovation to
better prepare all students for the future. As such, this publication is written
for readers with varying levels of familiarity with design thinking, from
encountering it here for the first time, already using it in daily practice, or
audaciously applying it to systemic challenges.









o matter how old you are, the world is much different today than when

‘ \l you were a child. It has become more complex, interconnected, and more
technology-driven. Change is happening quickly, and these changes are
constantly revealing new, wicked problems that require new, creative solutions.
In such a dynamic reality, the needs of students are shifting rapidly, and will
continue to shift with each new generation. It is imperative to prepare today’s
students not only to manage the breakneck pace of change, but to thrive and
lead through change.

We need to foster a generation of change-makers.

This is no easy feat. Schools are juggling many priorities, including mounting
pressures to constantly increase test scores and prove growth. Employers and
schools are increasingly looking beyond academic subjects and recognizing
the importance of so-called twenty-first century skills such as creativity,
critical thinking, collaboration, and communication. Character, its components,
and how it is developed is increasingly becoming a priority in schools.
Educators globally are focusing on personalization and questioning the one-
size-fits-all model of schooling. Education itself is also facing many challenges
of change.

Educators looking for ways to improve learning outcomes for students have
found success through student-centered approaches from the broad category
of project- and problem-based learning. When students are given open-ended
questions centered around real-world challenges, they are invited to inquire
more deeply, find their own unique answers to these questions, and recognize
the diversity of “right answers” that might exist with certain types of problems.

Design thinking is an approach educators are increasingly turning to as
inspiration for structuring projects and fostering these change-making skills.
Design thinking is both a mindset and an approach for generating creative
alternatives through anthropological techniques that draw on human behavior,
needs, and preferences.

This publication first considers design thinking’s similarities to, and
differences from, other learning approaches, and highlights the John Dewey-
inspired undercurrent that unites them. It looks to existing K-12 settings for
vignettes that illustrate how design thinking is fostering innovation skills
and building creative confidence in students and educators, inspiring them to
create the kinds of changes they would like to see in the world.

But if fostering ‘change-maker’ skills is a top priority, we will need to better
design schools to support it. The focus on academics, performance, and
standardization create a culture in which students and teachers may call into
question their own creative abilities, in essence disempowering them from the
very skills needed —the ability to design positive changes in a complex system.

While the current interest in design thinking by researchers and educators

is exciting and important, the body of valuable design thinking research is
varied, often based on a small number of participants, and not necessarily
reproducible. Research inequalities can confound practitioners’ best efforts to
bring design thinking into K-12 settings.



Introduction

Design thinking programs have flourished at the university level. In 2005,
IDEO founder David Kelley launched the Hasso Plattner Institute of Design
at Stanford University, better known as the d.school, with a mission to help
the next generation become more creative problem solvers. Other universities
embedding design thinking include the Weatherhead School of Management
(Case Western Reserve University, 2011), Leadership and Design Thinking
(Harvard University, 2017), La Paris-Est d.school (Ecole des Ponts, Paris,
2014), Mastering Innovation and Design Thinking (Massachusetts Institute
of Technology, MIT, 2013), Said Business School (Kimbell, 2011), REDlab
(Goldman, Stanford, 2009), Fox School of Business (Temple University, 2011),
HPI School of Design Thinking (University of Potsdam, Germany, 2007), and
Rotman DesignWorks and Rotman School of Management (University of
Toronto, 2005, 2011). Graduates of these programs have gone on to found public
and private schools, develop trainings, create resources, engage in research,
and initiate student-centered movements, all grounded in design thinking.

Nonprofit organizations and government agencies also contribute to an
ecosystem of support for the interest around design thinking (Hasso Plattner
Institute of Design at Stanford University and IDEO, 2013), increasing
creativity among students and educators, the development of innovative
learning tools, and new visions for the future of school (IDEO, 2010). The
MENA (Middle East and North Africa) Design Research Center in Lebanon,
ReinventED Lab in Charlottesville, Virginia, and Prometheus Education in
Shenzhen, China, have all launched design thinking practices for educators,
students, and institutions. Simultaneously, large school operators, such as
Dubai-based Global Education Management System (GEMS), have made
design thinking a central theme of efforts to increase student innovation
(Teach Middle East, 2015).

Policymakers are also increasingly taking interest in integrating design thinking
into national and regional education priorities. Australian schools are in

the process of implementing an updated national “Design and Technologies”
curriculum that encourages students in years 9 and 10 to use “design thinking
to produce designed solutions to identified needs or opportunities of relevance
to individuals and regional and global communities” (Australian Curriculum,
2016). Singapore is also emphasizing design thinking to meet the growing
demands of a global marketplace. For instance, Singapore’s Economic
Strategies Committee recommended incorporating design capabilities into its
“workforce by accelerating the introduction of design thinking programmes
and modules (from pre-tertiary to post-graduate level), at local educational
institutions” (Koh, Chai, Wong, & Hong, 2015). These efforts build on a long
history of design-based teaching and learning in K-12 settings, notably the
Design as a Catalyst for Learning by the National Endowment for the Arts

in the United States and Design in General Education by Royal College of
Art (sponsored by the Schools Council and the Department of Education and
Science in the United Kingdom).



Introduction

What this publication offers

In the literature about design thinking and its role in K-12 education,
insufficient attention has been given to how designers think and act, the
mindsets that comprise design thinking, and how the approach can change
how adults work together in such systems. This publication focuses these
on topics through a review based on both research and current applications
of design thinking in K-12 settings.

Our analysis is grounded in a series of vignettes from larger case studies
involving design thinking in learning and educational settings. By examining
three dimensions of how design thinking is being done and integrated into
education, and considering what might shift in education when people think
and act like designers, our aim is to make sense of complex contexts and
generate guidelines to inform educational policy, practice, and the experience
of learning.

The central question that guides this publication is:

How do the processes and mindsets of design thinking help to answer questions
about how schools are designed, how educators can work together, and how
students might contribute and benefit?

Our hypothesis is that design thinking creates the greatest impact when both
the process and mindset are practiced in developing new curricula, school
cultures, and education systems.

We address three areas reflected in the following questions.

o If students are learning differently and
educators are working differently...
how do our schools and systems need to change?

o If we are teaching students differently...
how do educators need to work differently?

o If we want our students to be change-makers...
how and what do we need to teach differently?

In the spirit of design thinking and to deepen our hypothesis, we interviewed
two dozen educators, academics, designers, and thought leaders. We used this
data to triangulate findings from the case studies and identified particular
outcomes and themes that highlight why and how we believe design thinking
can help equip students around the world to create a better future. Even though
the small sample size prevents us from generalizing our findings to the larger
population of learners and educators, we still hope the stories featured will
spark lively and enriching discussions.



Introduction

In Chapter 1, we explore how designers think and act, and identify a particular
mindset that may encourage problem-solving success; then, in Chapter 2,

we consider design thinking as a way to reimagine education systems. In

the third chapter, we look at how the approach can change how adults work
together in such systems. We close with inspiration from young learners
practicing design thinking and a forward-looking call for further research.

This publication is intended to help practitioners make sense of the current
excitement around design thinking, and to offer inspiring examples of others
implementing design thinking throughout the world, hoping to aid efforts to
perhaps implement it in their own K-12 settings.

Ultimately, this publication supports the efforts of educators who are committed
to critical reflection and open to innovative approaches for meeting the
constantly evolving and varied needs of students. We hope to answer, at
least in part, the call for making the strategies used in design thinking more
explicit and accessible to practitioners as a way to better student learning
(Anderson et al,, 2014, p. 6).






Chapter 1

Thinking & Acting Like a Designer




S

In 2009, Andrew was a ninth grade student at Henry Ford Academies in
Dearborn, Michigan. Andrew had just taken Foundations of Innovation, an
introductory course on design thinking, where the first project was to redesign a
nametag for someone else. Redesigning a nametag is a simple task, but during
a debrief conversation, Andrew shared that designing a nametag for a classmate
helped him realize he could make something that would make someone else
happy. He shared that he learned that he could be a leader —that he could make
someone else’s experience better by listening to their needs and interests and
making something meaningful from it. Andrew was then asked, “Based on this
project, what’s something else youd like to redesign?” After taking a moment to
look around, he said: “Well, the state of the economy of Michigan could use some
help. And the school cafeteria. I'd like to redesign the school cafeteria.”

imply put, a designer is someone who works to change or make something

for the better. Certainly, the word summons multiple connotations, some
more constrained than others. You might first think about fashion design or
interior design, or the design of web sites. These kinds of designers seek

to create experiences that people will enjoy —whether it is helping to make
something appear more beautiful, more efficient, or more engaging. Search
online for images of the word “designer” and traditional, if not stereotypical,
pictures emerge: sleek young adults in bright, airy offices filled with colorful
swatches and pencils, clean drawings, and black-and-white schematics.
Nothing suggests students, teachers, and staff members from a K-12
learning environment.

But if we allow ourselves to break out of this limited view of the designer, we
can open up the reach and value of design for education.

Broadening the definition of design

The effort to broaden the definition of design is not new. A look across the
research literature provides insightful context: Twenty-five years ago, Richard
Buchanan offered a nuanced and promising definition that largely prefaced
today’s view of designers as those who explore “concrete integrations of
knowledge” and, in turn, “combine theory with practice for new productive
purposes” and to solve problems (1992, p. 6). Buchanan argued that there

is “no area of contemporary life where design [..] is not a significant factor

in shaping human experience” (1992, p. 8). Design’s remarkable suppleness
and expansive reach, he wrote, makes it “amenable to radically different
interpretations in philosophy as well as in practice” (Buchanan, 1992, p. 18).

Scholars and practitioners have further extended design’s reach (Cross, 2001;
Lawson & Dorst, 2010), with Cardon and Leonard arguing that “design is

not a function to be accomplished, but rather a living process,” something

to be applied to any level or situation (2010, p. 3-4). As part of this extension,
researchers are concerned with what constitutes a designer’s mindset, or ethos
(Cross, 2001; Lawson & Dorst, 2009; Brooks, 2010; Brown, 2009; Dorst, 2010;
Martin, 2010; Suri & Hendrix, 2010).
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During the 1970s, the notion of “wicked problems” (Schén, 1992, p. 132;

Rittel & Weber, 1973) as the work, plight, and thrill of the designer gained
traction. Wicked problems are amorphous, complex, and ever-changing, often
difficult or impossible to solve. Wicked problems lack obvious start and end
points (Kunz and Rittel, 1970; Rittel & Weber, 1973) and resist clear markers

of success (Coyne, 2005, p. 6). Horst Rittel identified them as “that class of
problems which are ill-formulated, where the information is confusing, where
there are many decision makers and clients with conflicting values, and where
the ramifications in the whole system are confusing” (Churchman, 1967, p. 141-
42). Problems such as inequality, poverty, health, and famine are all examples
of wicked problems, and we are aware of many of these types of problems
today.

The phrase “wicked problems” has become a touchstone for people

interested in addressing complex challenges — challenges so big they require
an empathetic mix of creativity, critical thinking, communication, and
collaboration that breaks outside the more traditional problem-solution box. As
Shelley Goldman and Zaza Kabayadondo note, the phrase “wicked problems”
offers “a new language” and, ultimately, the need for a novel albeit inchoate
approach for addressing complex challenges (2017, p. 6).

Because of the social nature of wicked problems, an umbrella term for an
approach to addressing them has taken hold, having likely emerged in 1935
and gaining currency in the 1980s through the empathic methods used in
industrial design (Goldman & Kabayadondo, 2017; Lawson, 2005; Rowe, 1987).
That approach is known as design thinking.

The emergence of design thinking

Perhaps not surprisingly, scholars and practitioners offer varying, often
contradictory definitions of design thinking (see opposite page). In this
publication, we define design thinking as an approach for generating creative
alternatives through anthropological techniques that draw on human
behavior, needs, and preferences (Brown, 2008). As a human-centered
approach to creative thinking and problem solving, design thinking is
embedded in deep social engagements and structures. It is rooted in mindsets
and creative processes for finding opportunities to understand people and
develop innovative solutions to meet their needs (IDEQ, 2010; Goldman &
Kabayadondo, 2017).

Stanford professor and researcher Bernard Roth wrote that design thinking
has already “been successfully applied in medicine, law, business, engineering,
the physical and social sciences, the arts, and of course, in education” (2017,

p. xvii). Others point to its value in health-care systems (Duncan and

Breslin, 2009), strategy and management (Brown & Katz, 2009; Martin, 2010),
operations and organizational studies (Romme, 2003), and social innovation
(Brown & Wyatt, 2010).



Design thinking is...

...an approach to learning that focuses on developing children’s
creative confidence.

—Maureen Carroll
(2010)

...not well understood, either by the public or those who claim to practice
it. [...] Three main accounts are identified: design thinking as a cognitive
style, as a general theory of design, and as a resource for organizations.

— Lucy Kimbell

associate fellow

Said Business School, University of Oxford &
director of consultancy

Fieldstudio, London

(2011)

...abductive in nature. It is primarily concerned with the process of
visualizing what might be, some desired future state, and creating a
blueprint for realizing that intention.

— Jeanne Liedtka

Professor

University of Virginia’s Darden Graduate School of Business &
former chief learning officer

at United Technologies Corporation

(Martin & Christensen, 2013)

...to have a bias toward action and empathy toward who you are
designing for ... [and] to not have a fear of failure.

— Bernie Roth

founder and academic Director

Hasso Plattner Institute of Design at Stanford University
(Dong, 2015)

...a creative way to solve problems.

— Paige Talbot
Innovation Manager
Commonwealth Bank of Australia

(2016)

...a method of problem-solving that relies on a complex of skills,
processes, and mindsets that help people generate novel solutions to
problems. [...] can result in new objects, ideas, narratives, or systems. [...]
brings to life new kinds of inquiry for teachers, learners, and classrooms.

— Shelley Goldman

director of the Research on Education and Design Lab (REDLab)
at Stanford University &

Zaza Kabayadono, co-director

of the Design Thinking Initiative at Smith College

(2017)
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For decades, researchers have worked to define design thinking (Kimbell,

2010; Anderson et al,, 2014) and document its various expressions (Melles et
al.,, 2015; Johansson-Skéldberg, Woodilla, & Cetinkaya, 2013; Kimbell, 2011;
Lindberg, Noweski, & Meinel, 2010). Scholars cite designing among the most
difficult cognitive traits to understand and teach, with practitioners needing to
adjust to multiple real-world variables while reflecting on their own attitudes,
cultures, values, and interests (Cross, 2005; Lawson & Dorst, 2003, pp. 10, 12).

Goldman and Kabayadondo explain that the current “excitement over design
thinking lies in the proposition that anyone can learn to do it” (2017, p. 3).
Combined with the wicked problems that teaching and learning in K-12
settings present, it is hardly surprising that educators are increasingly interested
in how they might apply the approach of design thinking to their work.

With the growing interest in design thinking come increasing calls from
researchers and practitioners for greater empirical evidence of its value
(Badke-Schaub et al., 2010, p. 48). As Nigel Cross wrote, while “the amount of
research in design activity has grown substantially since the mid-1980s, the
total amount still is not particularly great, and the results of that research
are varied, often based on single or small numbers of subjects, and usually
untested by repeat studies” (2001, p. 81). Nearly two decades later, Cross’s
criticism still holds.

In documenting efforts to “scientize’ design” during the Modernist movement
of the twentieth century, Cross predicted “the re-emergence of design-science
concerns in the 2000s” (2001, p. 49). His prediction may be playing out now,
in today’s continuation of the industrial-era model, despite ongoing pushback
from designers and scholars. As Donald Grant wrote, “Most opinion among
design methodologists and among designers holds that the act of designing
itself is not and will not ever be a scientific activity; that is, that designing

is itself a nonscientific or a-scientific activity” (1979). That said, Grant

noted, as Cross reiterated decades later, “the study of designing may be a
scientific activity; that is, design as an activity may be the subject of scientific
investigation” (Grant, 1979; Cross, 2001).

Certainly, the impulse to scientize through quantification and assessment is

not limited to design and design thinking. We also find the impulse in
education. Yet as Meredith Davis and Deborah Littlejohn point out, such
“[p]ositivist philosophy, which holds that reality can be observed by controlling
variables and that the goal of research is objective prediction, may not be the
best approach for evaluating all outcomes in the constantly changing learning
conditions of K-12 schools” (2017, p. 32). As such, we situate design thinking in
the context of this tension, at the positivist-constructionist axis (or crosshairs,
depending on one’s perspective).
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Scholars note design thinking’s fifty-year “status as ‘emergent”” (Goldman and
Kabayadondo, 2017, p. 13). Proponents of design-based approaches to learning
offer “compelling stories of student accomplishment”; yet, empirical research
confirming these approaches as responsible for such positive outcomes
remains lacking, particularly in terms of what is needed to “drive educational
policy and practice at the national level” (Davis & Littlejohn, 2017, p. 21).

While we accept this assessment and see value in gathering greater empirical
evidence, this publication contributes qualitative findings to discussions about
how design thinking can support innovation in K-12 learning, with potential
impact for educational policy and practice.

The design process

An approach for generating creative alternatives through anthropological
techniques that favor human behavior, needs, and preferences (Brown, 2008),
design thinking is inherently rooted in human-centered design principles
(HCD). These principles are applicable and transferrable to fields outside
design and encourage people to reach beyond their comfort zones (Sanders
& Stappers, 2008; Brown & Katz, 2009; Hasso Plattner, Meinel, & Leifer, 2012).
Lindberg et al. explain that “design thinking allows multi-professional teams
to develop a mutual understanding due to its strong emphasis on team-based
learning regarding both the problem and its potential solutions” (Lindberg,
Noweski, & Meinel, 2010, p. 35). The approach encourages people to “disregard
the ‘drawers” that they have internalized through their academic and
professional training (Lindberg et al., 2010, p. 35), allowing them to tap more
freely into their creativity and innovation (Kelley & Kelley, 2013).

The design process refers to a set of stages that designers go through, beginning
with problem-defining and empathy and ending with implementation.

Like a recipe, the design process is a set of codified steps. However, it is
important to note that the process does not always need to be followed in a
linear order, and can and should be adapted to different situations.

The Design Thinking for Educators toolkit, which adapts the process
specifically for educators, outlines five phases: discovery, interpretation,
ideation, experimentation, and evolution (IDEO, 2012) (see Illustration 1).
At each stage of the design process specific methods (such as observation,
interviews, role playing, and storytelling) provide actionable how-to steps to
discover needs and design solutions.

11
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PHASES
DISCOVERY INTERPRETATION IDEATION EXPERIMENTATION | EVOLUTION

&

I tried something new.

Y

I have a challenge. Ilearned something. I see an opportunity. I have an idea.

How do I approach it? How do I interpret it? What do I create? How do I build it? How do I evolve it?
STEPS
1-1 Understand the 2-1 Tell Stories 3-1 Generate 41 Make 5-1 Track
Challenge Ideas Prototypes Learnings
2-2 Search for
1-2 Prepare Research Meaning 3-2 Refine Ideas 41 Get 5-2 Move
Feedback Forward
1-3 Gather Inspiration 2-3 Frame

Opportunities

number of possiblities

The Design Thinking process
oscillates between divergent and
convergent thinking modes. It can
be helpful to be aware of the mode
that corresponds to the design
phase you are working through.

lllustration 1

Discovery is finding inspiration through empathy.

Creating meaningful solutions for students, parents, and educators begins
with a deep understanding of their needs. Discovery is the process of
observing and listening to users, in order to open up to new opportunities and
get inspired to create new ideas. With the right preparation, this first step is eye-
opening and provides a good understanding of the design challenge at hand.

12
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Interpretation is uncovering patterns and insights.

Interpretation transforms stories from the discovery phase into meaningful,
human-centered insights. Observations, field visits, or just a simple
conversation can be great inspiration —but finding meaning in that and
turning it into actionable opportunities for design is not an easy task.
Interpretation involves storytelling, as well as sorting and condensing thoughts
until there is a compelling point of view and clear direction for ideation.

Ideation is generating ideas.

Ideation is often done through structured brainstorming. Brainstorming
encourages thinking expansively and without constraints —it is often the wild
ideas that spark visionary thoughts. With careful preparation and a clear set of
rules, a brainstorm session can yield hundreds of fresh ideas.

Experimentation is fast, iterative learning by doing.

While the goal of ideation is to generate many ideas, experimentation brings
the most promising ideas to life. By building prototypes, ideas become
tangible, and can be shared with others. When prototypes are early and rough,
direct feedback can help further improve and refine an idea. Experimentation
requires a bias to action —half-baked ideas are encouraged.

Evolution is refining a concept over time.

Evolution is the implementation stage of the design process. It involves
planning next steps, communicating the idea to people who can help realize
it, and documenting the process. With more feedback, ideas will continue to
change and develop over time. Even subtle signs of progress are important
to celebrate.

Other books, toolkits, articles, and resources describe the design process in
different terms and numbers of steps. However, most descriptions include
phases for learning, coming up with ideas, experimentation, and iteration.
Other steps may include problem-defining, testing, and evaluation (Hasso
Plattner Institute of Design at Stanford University, 2010; The K12 Lab Wiki,
2009). ‘Mind maps’ can be a helpful visual tool to encourage creativity in this
process. As David Kelley explained,

When I want to do something analytical, I make a list. When I'm
trying to come up with ideas or strategize, I make a mind map.
Mind maps are organic and allow me to free associate. They are
great for asking questions and revealing connections between
seemingly unrelated ideas. I start in the center with the issue or
problem I am working on and then as I move farther away I get
better and better ideas as I force myself to follow the branches
on the map and in my mind. The cool thing is that you allow
yourself to follow your inner thoughts, which is different than
making a list where you are trying to be complete and deal with
data. (Bloomberg Businessweek, 2006).
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The designer’s mindset

To fully understand design thinking, both as a term and an approach to
problem solving, considering the mindset of the designer is just as important,
if not more, than understanding the design process. As Jane Fulton Suri

and Michael Hendrix wrote, “effective design thinking entails more than
applying design methods. To produce the best outcomes, organizations need
to develop —and trust —people’s design sensibilities” (2010, p. 59). These
sensibilities comprise the designer’s mindset, a set of beliefs and attitudes
characterized by seeing challenges as opportunities for design (Brown, 2008,
p. 87). When honed collectively, the designer’s mindset can give rise to a
shared culture of practice through collaborative learning (Lave and Wenger,

1991, p. 95).

The importance of mindset may not be surprising to educators. Scholars
suggest that mindsets often guide our behavior, both individually and in
groups (Brooks, Brooks, & Goldstein, 2012). Consider, for instance, Carol
Dweck’s growth mindset, the belief that talents can be developed through
“hard work, good strategies, and input from others.” The contrasting view,

a “fixed mindset,” is the belief that talents are inborn. Creativity, like most
skills, can be learned and improved with practice. Dweck’s findings showed
that students who believe intelligence can be developed (“a growth mindset”)
performed better than those who considered intelligence set (“a fixed
mindset”) (20086).

Dweck’s mindset is compatible with Tom and David Kelley’s creative
confidence, which undergirds both the designer’s mindset and design thinking
(2013). Creative confidence is “the natural human ability to come up with
breakthrough ideas and the courage to act on them” (Schawbel, 2013). The
outcome of practicing design thinking is a renewed belief in one’s creative
abilities (Kelley & Kelley, 2013).

Though the world often divides people into creative and non-creative
categories, research shows that people share an innate capacity to be creative
and expand their knowledge (Dweck, 2006; Kelley & Kelley, 2013). Goldman
et al. define “catalyzing social and epistemic mindshifts” as “epistemological
viewpoints that help learners evolve their orientations to problem-solving”
(2012). It is likely that embracing a designer’s mindset is reliant on such a
mindshift (Goldman et al., 2012).

Four mindsets typically guide the behavior of a designer and offer the
potential for encouraging a mindshift to design thinking: human-centered,
collaborative, optimistic, and experimental (IDEO, 2010). By no means

are these mindsets exclusive to design thinkers, and of course there are
other mindsets on which design thinkers rely. A variety of problem-based
approaches employ them, as well.
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A human-centered mindset is a belief that meaningful and innovative solutions
are rooted in empathy (Brown, 2008, p. 87).

Being human-centered is foundational to the mindset of designers (Brown,
2008). It creates inspiration for ideas and informs which solutions best meet
people’s needs. A human-centered mindset starts with deeply listening,
observing people in context, and going through experiences firsthand, to build
empathy and understanding for the people who should benefit from the design
effort (IDEQ, 2010).

Buchanan called human-centered design “the major tenet of new design
thinking: the central place of human beings in our work” (2001, p. 37). While
many argue that all design is inherently human-centered, Buchanan helps
clarify the need for explicitness:

We tend to discuss the principles of form and composition,

the principles of aesthetics, the principles of usability, the
principles of market economics and business operations, or

the mechanical and technological principles that underpin
products. In short, we are better able to discuss the principles of
the various methods that are employed in design thinking than
the first principles of design, the principles on which our work is
ultimately grounded and justified. (Buchanan, 2001, pp. 36-37).

This human-centered design mindset likely resonates with educators, as
education is an inherently human-centered pursuit. Though motivations

vary from person to person and country to country, surveys show that most
teachers enter the profession because of a passion for working with young
people (Association of Teachers and Lecturers, 2015; Ashiedu & Scott-Ladd,
2012). But despite their human-centered intentions, many educators find
staying focused on people a challenge within the system: educators are often
constrained by the lack of resources, pressured by government bureaucracy,
and often must satisfy stakeholders with diverging expectations (Cohen, 1988).

A human-centered approach brings people back to the center. This

includes, of course, listening for the needs of students, but also teachers,
administrators, and parents. Using a human-centered mindset to

understand individual students’ experiences is especially meaningful as
educators realize the benefits of personalized learning (U.S. Department of
Education, 2010). “Tailoring learning for each student’s strengths, needs and
interests —including enabling student voice and choice in what, how, when
and where they learn — provides flexibility and supports to ensure mastery of
the highest standards possible” (Abel, 2016).
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Spotlight: Shadowing a student

One demonstration of human-centeredness in education came from the
Shadow a Student Challenge (http://shadowastudent.org/), launched in
February 2016 in a partnership of the Hewlett Foundation, IDEO, and the
K12 Lab at the Standford d.school. School leaders were invited to invest a
day walking in a student’s shoes, including sitting in student desks, fully
participating in classes, and carrying backpacks full of textbooks. While
the program targeted administrators in the U.S,, it quickly spread to an
approximately 30 countries, with more than 1500 school leaders taking the
challenge. Many reported having gained a new level of understanding for
what students experience in their schools.

I'was struggling in math class...it felt like my own experience in HS math
where I struggled as well. I named the struggle I was having...; it didn’t
matter that I was the principal, the students helped me figure out the
problem. This reminded me of two things: I love school and learning, and we
have nice kids.

— Eric Juli
Design Lab Early College High School
Cleveland, Ohio, USA

We take for granted what our kids know and feel. I was surprised at how little
time we give them to reflect and create.

— Sean Gaillard
principal of John F. Kennedy High School
Winston-Salem, North Carolina, USA

Q
hdl

Adrian Advincula, Principal of Irving Elementary School, Montana, USA, found that shadowing a
student for a day provided him “insight in the positive and negative perceptions of our school through
a child’s eyes”. Photo courtesy of Adrian Advincula
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A collaborative mindset is an attitude that more minds are bhetter than one
(Brown, 2009).

A collaborative mindset starts with seeing the value in others’ contributions
to improve one’s practice or solutions. This can include gathering a core team
with diverse perspectives or including stakeholders, such as students, in the
design process. Multidisciplinary teams frequently come up with more and
better solutions than just one person working in isolation (IDEQ, 2012).

Collaboration, however, does not mean including every person in a system
in the same way. Often, a core team of two to five individuals can drive a
design thinking process forward and intentionally include others at strategic
moments. This may mean including people who tend to not have a voice in
strategic decisions but have valuable insights to share, such as custodians,
lunch service staff, or after-school providers (IDEQ, 2010).

Many educators name collaboration as an aspiration for themselves and
their students, but say they struggle to find the time and opportunity within
constrained school schedules. Research supports the value of this practice;
for example, educators in Shanghai —whose students outperformed all other
nations in the two most recent PISA (Programme for International Student
Assessment) exams — attribute much of their success to their collaboration,
especially when it comes to exploring and spreading new ideas and practices
(Tan, 2013).

An optimistic mindset is the belief in your own agency to create a different outcome.

Optimism is especially important to help educators see themselves as
designers. First, it bolsters belief in themselves. Second, optimism can give
educators hope that, even though many ideas may have failed in the past,
solutions to seemingly intractable problems do exist.

Research suggests academic optimism may be one of the most important
characteristics that impacts the overall teaching environment in schools
(Beard, Hoy, & Hoy, 2010), leading not only to successful teaching and learning,
but also to lower rates of teacher burnout (Lilly, 2006).
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An experimental mindset is an attitude about learning through iteration and failure.

Experimentation as a way of learning and advancing an idea is a key part of
the designer’s toolkit. An experimental mindset means being willing to “learn
through failure” by trying small things early in order to learn from feedback,
even when that feedback shows more work is needed.

More often than not, those experiments prove that you didn’t
know what you thought you knew. And that through the process
you’ve learned something unexpected. My advice to people who
feel uncomfortable with the idea of failure is, don’t think of it

as failure, think of it as designing experiments through which
you’re going to learn.

— Tim Brown
CEO

IDEO
(Amorim, 2015)

Experimentation is different from piloting, which involves a carefully detailed
plan to test an already evolved idea. Experimentation involves creating several
low-fidelity prototypes, often called rapid prototyping, which is faster and
more iterative than piloting, with ideas or practices changing and improving
with every iteration.

Experimentation as “learning by design” is not new in education (Ball and
Cohen, 1999; Borko, 2004; Edelson, 2002; Elmore and Burney, 1999; Garet

et al.,, 2001). Kohler et al. wrote that such experimentation provides teachers
both with opportunities to try out new ideas, tools and subject matter and with
contexts to reflect on their learning (2011, p. 152). The use of prototyping is
relatively common in STEM education (Brophy, Klein, Portsmore, & Rogers,
2008), though less-so elsewhere. The current maker movement is encouraging
the use of prototyping in other places in education (Blikstein & Krannich,
2013; Martin, 2015).

Both experimentation and prototyping can be challenging for teachers to
embrace in the classroom. More often than not, teachers feel they are expected
to plan in detail and know the answers to avoid what parents might perceive
as “experimenting on their kids”. But experimentation serves as an effective
mechanism for avoiding the risk of implementing the wrong idea; it is also an
important mindset for students to learn as they prepare for their own future.
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Design thinking in the context of educational practices and pedagogies

Dewey’s vision for education (1915), particularly his concern that young
people and their learning actively involve problem-solving in the world
outside the classroom, is immense. It offers a constant thread in problem-
based learning, enquiry-based learning, and project-based learning. Efforts
to apply design thinking in educational settings typically reference back to
Buchanan’s (1992) rooting of design thinking in the philosophy of Dewey
(Goldman & Kabayadondo, 2017; Estrada and Goldman, 2017; Melles et al., 2015,
pp. 190-191). As such, overlap among the various approaches exists (Holland,
2016; Anderson, 2013; Scheer, Noweski, & Meinel, 2012). Yet, as Melles et

al. suggested, the capacity of design thinking “to complement existing
pedagogies and provide inspiration for change and innovation” is a strength

(2015, p. 15).

A great deal has been written about problem-based learning (PBL), inquiry-
based learning (IPL), and project-based learning. We encourage practitioners
to focus on how design thinking complements these existing pedagogies;
yet we recognize interest in clarifying differences. Thus, we consider several
distinctions between design thinking and these pedagogies.

Design thinking is wedded to “thinking and doing,” and it is framed by

how designers think and act (Brown & Katz, 2009). It employs “designerly
strategies” (Melles et al.,, 2015, p. 193) to a broad spectrum of problem solving.
Second, design thinking approaches problem solving through a discovery
process that is is not “problem specific” or necessarily linear. It encourages
observing and listening to people as a way to locate new opportunities and
inspiration for creativity and innovation (see Illustration 1). Design thinking

is also rooted in addressing challenges based in the real world. While the
word ‘problem’ is often used with design thinking, the approach is more
‘challenge™based and accepting of multiple outcomes or solutions. PBL and IPL,
however, favor starting with a specific problem. Design thinking taps into all
participants’ skills as potential leaders and facilitators. Both PBL and EPL tend
to put the teacher or educator at the center of problem solving, serving as the
facilitator asking and framing challenges, questions, and forms of resolution.
This engages a hierarchal structure that design thinking works to avoid (IDEO,
2010). Project-based learning stands apart from PBL and IPL for its “scenario-
driven, prototyping strategies of design education” (Davis & Littlejohn, 2017, p.
22) and is perhaps most similar to design thinking. Project-based learning also
differs from PBL and IPL in that it tends to be multidisciplinary, longer lasting
(i.e., weeks or months), based on a framework (i.e., a step-based process), and
produces an end product or performance grounded in the real world and
authentic tasks (Larmer, 2015). These traits are similar to design thinking.
However, the mindsets that underlie design thinking (i.e., empathy and
optimism) (discussed below) are not necessarily part of project-based learning
(Wise, 2017, p. 110).
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The changing ethos of design thinking

In comparing approaches of design thinking, we note a consistency rooted in
the work of Buchanan (1992), with an anchor to Dewey (1915). For Goldman
and Kabayadondo, extending design thinking to K-12 education highlights
Dewey’s expansive “vision of schooling as a transformative space for creative
and collaborative inquiry” (2016, p. 4).

Kimbell documented the changing ethos of design thinking, from a cognitive
style (problem solving), to a general theory of design (taming wicked
problems), to an organizational resource (innovation) (2011, p. 297) (see Table
1). We see design thinking as a fluid approach and find value in combining
different ways of describing and applying it (i.e., solving wicked problems
through innovation).

Kimbell noted the term’s recent emphasis on “the intangible work done

by designers” (2011, p. 289), which further contributes to its ambiguous
nature. Badke-Schaub et al. expressed concern that design thinking could
be “a paradigm on its way from dilution to meaninglessness” (2010, p. 39).
Researchers point to IDEO and Roger Martin, dean of the Rotman School of
Management in Toronto, for the change in definition (Kimbell, 2011; Melles
et al., 2015), with some criticizing popular accounts of design thinking for
ignoring extensive research on how designers work (Kimbell, 2011; Badke-
Schaub et al.,, 2010; Cross, 2010; Dorst, 2010; Tonkinwise, 2010). Such criticism
highlights the approach’s tenuous balance between academic scholars and
practitioners. The embrace of design thinking by university innovation
labs, business schools, nonprofits, and now K-12 settings have likely further
contributed to both the popularity and “dilution” of the term (Kimbell, 2011;
Badke-Schaub et al.,, 2010, p. 39).
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Potential barriers to successful integration of design thinking

Questions will inevitably arise about whether and how design thinking

can work in certain circumstances, systems, and with varying resources.
Researchers and practitioners are working to address such questions. Yet, the
following could act as barriers to widescale application of design thinking to
learning in K-12 settings:

o Confusion about design thinking. As a flexible approach,
design thinking has been enthusiastically embraced by
multiple disciplines (i.e., architecture, business, engineering,
and of course design). Thus, it is open to confusion,
misconception, and loss of meaning. Yet, the approach relies
on a unique process built on particular mindsets. While these
elements may differ subtly among disciplines, they do exist and
give a unifying framework to design thinking. Two common
misconceptions, in particular, stand out: “design thinking
is what we have always done” (as opposed to recognizing
how design thinking is complimentary, and enhances other
approaches), and “design thinking is mostly used to generate a
lot of ideas” (as opposed to using the approach to develop ideas
into really good ones and then into reality, i.e., final outcomes).
As such, a need exists for researchers and practitioners to
communicate clearly what design thinking is and is not.

o Perception that design thinking is easy and can be done
without training. While anyone can learn design thinking,
training and experience is needed to apply it well and
consistently, particularly in K-12 settings, where multiple
variables exists. Workshops and popular press accounts of
design thinking being learned in an hour or less have
contributed to the view that design thinking is an easily
applied cure-all, or that questions its potential for impact. As
Tim Brown wrote, “Now that design thinking is everywhere,
it’s tempting to simply declare it dead —to ordain something
new in its place.” However, success with design thinking
means success “not just [as] practitioners, but [as] masters of
the art,” or the approach of design thinking (2015, n.p.). Future
efforts to bring design thinking to education will need to
include guidance on what mastery looks like, and how it can
be achieved.

o Misunderstanding of design thinking as an approach that
lacks rigor. With biases toward optimism, empathy, and action,
design thinking can strike some researchers and practitioners
as naive, or lacking rigor. Additionally, a cultural tension
between K-12 practitioners and general design thinkers may
be at work. Educators are trained to be critical and see value
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in finding “what’s wrong.” As such, it may be difficult for some
to strike a balance between critical analysis and criticism
while still embracing creativity. It is important that the
communication of, and training in design thinking includes
accounts of the rigor that guides exploration, synthesis,

and iteration, while also emphasizing and encouraging
experimentation.

Scarcity of guidelines, best practices, and training for
applying design thinking to K-12 settings. Educators need
scaffolding, training, and feedback in order to apply design
thinking in meaningful and sustainable ways that also address
the needs of individual countries and contexts. Efforts to
formalize design thinking, particularly as part of educators’
training, would both encourage and lend credence to the
approach, while offering researchers a focal point for empirical
study and critical analysis.

Skepticism around sustainability and alignment. All of

these potential barriers can contribute to skepticism that
hinders buy-in throughout an educational system. This can be
exacerbated by the view of some educators and researchers
that design thinking is an ‘outsider approach’ (i.e., an approach
for designers or business leaders) and not truly appropriate to
the field of education.

23



Chapter One—Thinking & Acting Like a Designer

Challenges and opportunities:
How do we meet students’ evolving needs?

Innovation has always been part of education. Schools must continually

find ways to respond to shifts in social, economic, and technological ideals,
sparking questions like who should have access to education, what will happen
as classroom demographics change, or how new devices might support
learning (Graham, 2005; Tyack & Cuban, 1995).

However, the pace at which the world is changing is increasing dramatically,
and so is the complexity of preparing students for the future. Researcher Cathy
Davidson wrote that 65 percent of children entering grade school in 2011 will
end up working in careers that have yet to be defined (2011, p. 18). Additionally,
as Richard Riley, former U.S. Secretary of Education, pointed out, tomorrow’s
jobs “will require workers to use technologies that have not yet been invented
to solve problems that we don’t yet even know are problems” (Gunderson,
Jones, & Scanland, 2004).

An implication of this unknown future is that education may need to shift
from its current emphasis on transferring existing knowledge to students,

or “knowing,” to fostering learning agility, creativity, and adapting to change
(Araya & McGowan, 2016). In other words:

We need to equip today’s students not just to navigate an unknown and
complex world, but to reimagine that new world and lead the way. We need
change-makers.

Thinking and acting as a designer are powerful ways to make change and,
at the same time, foster change-makers. Regardless of what craft designers
focus on (architecture, interaction design, graphic design, etc.), they take in
information about the world and synthesize it into new, tangible solutions
for others to experience. Design thinking is an outgrowth of the designer’s
approach to creation. Because it helps to redefine problems, inspire new ideas,
instill confidence by taking informed risks, and propel continuous learning
through implementing and evolving solutions, design thinking offers many
opportunities for meeting students’ educational needs. In the following
chapters, we will share the stories of students and educators across the globe
who are using design thinking to build their creative confidence.
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Chapter 2

Design Thinking for School Design:
How education systems might be
re-imagined
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We talk about creating a student-centered school, and so

often in education, we don’t have the time or we think about it

later to include students. To me, the only way you can create a
student-centered school is to have students at the center of the
design process.

— Kerry Tuttlebee

principal

360 High School

(Business Innovation Factory, 2015)

Like all communities, East San Jose is comprised of a distinct
set of family circumstances, cultures, beliefs, and experiences.
Before designing anything we needed to clearly understand
our students’ and families’ needs within this context, not as we
interpreted them, but as they did through their experiences.

— John Glover & Will Eden
founder & principal

Alpha Cindy Avitia High School
(Alpha Public Schools, 2014)

or schools to truly meet the needs of a changing global environment, we
need to ask, ‘How do our schools and systems need to change?’
Many of our schools and education models were created decades ago and still
cling to outdated notions of what is best for students’ education.

Certainly, many schools are innovating within existing structures and
systems. But sometimes there is a special opportunity to design a school

from scratch. New school systems, which include everything from physical
buildings and teacher training to daily schedules and routines, offer a
profound way to reimagine education. New school systems like the ones
examined below offer clear examples for what is possible, especially when they
reconsider fundamental assumptions about how to best meet student needs.

The process and mindsets of design thinking offer an integrative approach to
designing schools so that all parts of the system fit together, creating coherent
guidance for the curriculum team that sets up the pedagogical approach,

the architect who designs the building, and the team that makes key hiring
decisions, creating a symbiotic relationship between the individual parts.

The following examples of school designs illustrate how the process and
mindsets of design thinking are used to reimagine the environments, delivery
methods, and facilitation of learning.
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Design with, not for, community

Developing a new school model requires countless interconnected decisions,
including school mission, bell schedule, professional development, and the
financial and operational models. Finding a strategic starting point to guide
decision-making can be challenging. Thinking and acting like a designer
when approaching the design of a school or school system means finding your
strategic anchors in the needs and desires of people. All cascading decisions
can then be grounded in that empathy. When designing a school, this involves
a focus on the needs of students. Yet schools are complex ecosystems with
many stakeholders, including parents, teachers, administrators, staff, funders,
policy makers, and community members.

An effective way to engage stakeholders is to deeply collaborate —to design
with, not for—in order to develop inclusive ideas where everyone feels a sense
of ownership. A design team made up of students, teachers, and community
members, for instance, came together in Providence, Rhode Island, for a
radical approach to designing a student-centered school made possible by

a partnership with the Business Innovation Factory, Youth in Action, the
Providence Public School Department, and the Rhode Island Department

of Education, with support from the Carnegie Corporation of New York, the
Nellie Mae Education Foundation, and the Rhode Island Foundation.

Students, teachers, and community members provided feedback throughout the school design process.
Photo courtesy of BIF Student Experience Lab.

A steering committee comprised of students reviewed and gave feedback on
the design team’s work, and students and team members were coached in the
design thinking process, which guided the school-model creation process
(Springpoint Schools, 2015).
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Across the country in East San Jose, California, parents in a predominantly
Latino community were dissatisfied with their community’s secondary school
options and wanted to create a new high school for their kids. The school
founders recognized the importance of understanding the parent perspective
within their unique cultural context, and decided to include communities in
their design process that had been marginalized or not historically included
in major decisions that affected them. Will Eden, the school’s first principal,
recruited and assembled a volunteer team of parents, teachers, high school
students, and community members to co-design a school model that better
prepared students for higher education. Team members were trained in design
thinking and embarked on an intensive design process to create the school.
Alpha Cindy Avitia High School, which opened in 2015, is the result of this work.

ﬁ::s
Ml

High school students participated in regular brain-storming sessions when imagining the new school.
Photo courtesy of Will Eden

A decade earlier, another team of entrepreneurs, Fred Swaniker and Chris
Bradford, used a similar approach to a similar education challenge. While
based at the Stanford d.school, they wanted to design a school to educate a
network of future leaders throughout Africa. The school would grow leaders
to tackle some of Africa’s greatest challenges and accelerate the continent’s
growth. Swaniker and Brandford, too, chose a design thinking approach:
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We believe a human-centered approach to entrepreneurial
leadership is key for Africa’s growth.

— Dave Tait

director of entrepreneurial leadership
African Leadership Academy
(Olukotun, 2012)

Yet designing this school for Africa, “a place where thousands of languages,
tribes, and cultures span boundaries of 54 countries made long ago by
European conquerors,” posed a complex challenge. The founding team
therefore decided they needed to add a cultural competency lens to the design
process to prevent any perception of “outsider knows best” (Findley, 2016).

These attributes of cultural competence are especially important when
designing for diverse communities. In its Good Practice Guide, the New South
Wales (NSW) Department of Community Services (2005) underscores that

“whilst all children, young people and families are characterized by diverse
needs, backgrounds and experience, these are more pronounced for those
from culturally and linguistically diverse backgrounds, and thereby require
specific strategies to ensure appropriate and equitable outcomes.” It defines
competency as “sensitivity, knowledge, skills, actions, and awareness of one’s
own biases.”

Swaniker and Bradford adapted the design thinking process for the African
context by developing the BUILD (Believe - Understand - Invent - Listen -
Deliver) Model, which places extra emphasis on understanding biases,
assumptions, and historical context. BUILD is a major part of how ideas
are developed and tested at the African Leadership Academy (ALA), which
launched in 2008 (Mbazo, 2014).

human-centered entrepreneurship:

The BUILD Process

BELIEVE

INVENT
LISTEN

DELIVER

© 2008 African Leadership Academy

ALA’s BUILD framework adapts the design thinking process for the African context.
Hlustration courtesy of African Leadership Academy.
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As we’ve integrated BUILD into almost every element of
ALA —including staff development, student discipline and
college applications, amongst other things —the human-
centered approach has marked our organization.

— Ryan Findley

leadership architect

African Leadership University School of Business
(2016)

By following the design thinking process, the school designs of 360 High
School, Alpha Cindy Avitia High School, and the African Leadership Academy
are rooted in and responsive to the needs of students, as well as parents,
teachers, staff, community members, and other stakeholders.

Question assumptions

One of the most powerful skills designers employ is the ability to question
assumptions. Instead of presuming to know the answer or even the root of the
problem, designers often step back and ask, “Why?”, “What if..?” and “How
might we...?” As Susie Wise (2016), director of the Stanford d.school K12 Lab
Network, explained, “challenging assumptions steers you in the direction of
more effective policies and practices because you are willing to see things
differently.”

People often base their assumptions about what a school is on their own
educational experiences or the schools they have seen. These assumptions
might include an early morning start time, textbooks, or a teacher at the front
of a classroom. There is probably a lunch period, rows of student desks, and a
summer break. Perhaps there are grades, lockers, and a reception office.

While these elements are common, are they still what students need? What
might school look like if we question even the most basic assumptions? What
if we rethink the entire experience in order to deliver on our goal of ensuring
that every student is prepared for college, career, and life?

Questioning assumptions was at the heart of XQ: The Super School Project,
incubated by the Emerson Collective. Project leaders invited people across
America to think and act like designers (XQ Super School, 2017). The year-long
contest has become the “largest open call in history to rethink the American
high school.” To activate radical innovation, the project provided tools to

help teams move through a student-centered design process. The contest

also offered incentives of $10 million in seed funding for winning entries to
implement their ideas. XQ required teams to “scrap the existing blueprint,
which clearly isn’t working, and start from scratch, harnessing the power of
experiential design and innovation to build a super school” (SYPartners, 2016).
As Alec Resnick, a XQ SuperSchool Challenge winner explained, the Super
School Project highlighted “just how ridiculously hard it is to start a new
public school that substantially rethinks the basic assumptions behind school”
(Next Generation Learning Challenges, 2016).
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Nearly 700 self-assembled teams from 45 states took part in the movement.
Teams were guided through a series of knowledge modules, helping them
consider thirteen vectors of school design, including the science of adolescent
learning, student agency and engagement, time, space, and technology

(XQ, 2016b). Student voice anchored all of the work —educators listened to
students in student roundtables, community-led summits, town halls, and
approximately 2,000 testimonials (XQ, 2016¢).

In the end, XQ chose ten teams based on its goals of brand-new high school
models that are diverse, academically rigorous, radically inventive, and
practically implementable. The XQ Super School’s initiative worked to
demonstrate possibilities for transformational school concepts that others
might apply elsewhere, spreading a sense of possibility and tangible solutions
across the globe.

Spotlight: Ten innovative school models

Ten teams out of 700, representing 45 U.S. states, were designated as
America’s first future Super Schools in the XQ: The Super School Project,
which promoted the skills and process of design thinking (XQ, 2017). Each
of these design teams decided to reject traditional assumptions of how
schools are designed, and used design thinking to reach tangible outcomes
(XQ, 2016a):

Schools questioning where learning takes place and what school looks like

A school on a barge
New Harmony High School (New Harmony, Louisiana) will teach

students real-world skills related to coastal restoration and urban
planning with immersive classes in the wetlands of Plaquemines
Parish.

A school in a museum

Grand Rapids Public Museum School (Grand Rapids, Michigan)
plans to renovate the 80-year-old Grand Rapids Public Museum,
making its collection of 250,000 cultural and historical artifacts the
basis of its rigorous high school curriculum and project- and place-
based learning environment.

A school on wheels

To accommodate more homeless students and foster children, RISE
High School (Los Angeles, California) will have a bus outfitted with a
“mobile resource” system to travel to students, physical sites that share
space with existing nonprofits, and an online learning platform.




Schools questioning what topics and skills are important for students to
be learning in today’s world

A place-based curriculum
Furr High School (Houston, Texas) will integrate more place-based,
project-based, and environmental stewardship into its curriculum.

A bridge to career

Brooklyn Lab High School (Brooklyn, New York) plans to partner
with local nonprofits, cultural institutions, businesses, and
universities to give students career experience.

A design lab
Design-Lab High School (Wilmington, Delaware) has design

thinking baked into its DNA to teach students a curriculum of
STEMD (science, technology, engineering, media, and design).

A school of tech creators

Washington Leadership Academy (Washington, D.C.) hopes to
encourage students to be creators of technology, not just consumers
of it, by requiring them to take four years of computer science.

Schools questioning the one-size-fits-all model of traditional school
design by putting students in the driver’s seat.

A radically personalized school

Vista High School (Vista, California) plans to spread rigorous
personalized learning, “authentic examination,” and flexible learning
environments that extend beyond the four walls of a traditional
program.

A technology-enabled process

A partnership between California College of the Arts and Oakland
Unified School District, Summit Elevate (Oakland, California) will
truly put students “in the driver’s seat” of their own educations,
supported by a personalized learning platform.

School all-year-round

Nonprofit Sprout & Co is teaming up with Somerville Public
Schools to create the year-round Powderhouse Studios (Somerville,
Massachusetts) school, where students will pursue projects of their
interests supported by a social worker, curriculum developer, and
personal project manager.




Chapter Two—Design Thinking for School Design

Learn what works through prototyping

One approach to starting a new school is to find a model that has been proven
to work and replicate it in a new setting. Yet this approach assumes that a
model working in one setting will work in another. School leaders know the
unique needs of their students and community —and school models are most
effective when they are tailored to their specific socioeconomic, cultural, and
geographical contexts. Through design thinking, teams can learn what works
through prototyping each part of a school design, rather than taking an all-or-
nothing approach to choosing a model (Candler, 2015).

With countless unknown, interconnecting questions, school design greatly
benefits from quick cycles of experimentation. 4.0 Schools in New Orleans,
Louisiana, a nonprofit incubator that invests in and supports educator-created
ventures, developed a new approach to school design, rooted in design
thinking and rapid prototyping.

Through the Tiny Schools Project, an initiative of 4.0 schools, cohorts of edu-
preneurs receive training in design thinking. School concepts are tested at a
radically small and scrappy scale with ten to fifteen students, once or twice a
week for two to 12 months, in borrowed spaces. With this iterative approach,
the entrepreneurs get constant feedback from students and families, which
feeds directly into planning for a full-scale school.

If we’re going to rethink school for the twenty-first century, we
need to rethink how we create schools. Innovative schools
coming out of the Tiny Schools Project will be battle tested and
ready to scale based on clear evidence of success.

— Matt Candler
founder & CEO
4.0 Schools

(2015)

4.0 Schools and the Tiny Schools Project® are taking place within a broader
“micro-schools” movement in the United States with the launch of schools
like AltSchool, Acton Academy, and Khan Lab School (O’Connell, 2014). The
origins of this movement are connected to the UK, where small independent
schools termed micro-schools have surfaced over the last decade in response
to a dissatisfaction with the educational status quo (Horn, 2015). With their
small scale, each school is essentially an R&D lab for school innovation that
responds iteratively to the needs of the student.

1 To date, five full-scale schools have launched out of the Tiny Schools Project, including Bricolage Academy, NOLA Micro
Schools, Rooted School, The Noble Minds Institute for Whole Child Learning, and 1881 Institute.



Spotlight: Rapid prototyping

After a few pop up versions of Bricolage, Josh Densen worked with a local charter school to run a recurring pop-
up at their campus. Photo courtesy of Bricolage Academy of New Orleans

When Josh Densen, a parent of two, was thinking about starting a new
school, he got inspired by agile development, a rapid and incremental
approach to software creation. Densen wanted a way to test small aspects
of a school idea before launching an entire concept. A crazy idea emerged.
What if we used a food truck to test school ideas in a low-risk, high
customer engagement way?How might we approach school design like
opening a new restaurant?

To find answers to these questions, conversations with parents took place in
living rooms, libraries, community centers, and churches. Richard and April
Johnson organized some of those early sessions, where two clear needs
emerged—socioeconomic diversity and a focus on creative thinking.

Knowing that our son would have a diverse group of friends from different
cultures and backgrounds, friends who looked like him and didn’t look like
him — that was a big thing [for us as his parents]. It’s hard to prepare kids
for the unknown of the future, but we can prepare them with how to problem

solve and how to face new circumstances.
— April Johnson
Bricolage parent
(Bricolage Academy of New Orleans, 2016a)

Armed with these insights, the idea for Bricolage Academy, a charter
elementary school, began to emerge. Densen then launched guerilla
marketing events to get as much feedback as possible while raising parents’
awareness of the idea. He brought toys that might help kids build creative
confidence, and listened to parents while their kids played.



After trying out a single “pop up classroom” to test ideas, Densen and his
team determined they needed more regular class sessions. So once a week,
they held their pop-ups at a local charter school, which drew students from a
low-income area. They also brought in six kids who didn’t attend that school
to participate. By running classes, Josh was able to articulate insights

not only about how the curriculum developed creativity, but about how to
manage a classroom with socioeconomic diversity.

Through this iterative, human-centered process, Densen created a new
school model that is focused on equity and innovation. Today, through
participation in innovation classes and presenting at the New Orleans
Mini Maker Faire, students at Bricolage learn twenty-first century problem-
solving skills at one of the most diverse schools in New Orleans (Candler,
2016; LA School Finder, 2016).

Participants in those early meetings looked ahead to a world where comfort
with diversity and experience with innovation are essential to personal
achievement and the well-being of communities... Every day at Bricolage,
students question, discover, collaborate, and create. We put innovation
into action.

— Josh Densen
founder and executive director
Bricolage Academy of New Orleans

(2016b)

|
£
i ‘r
A
L
. - ."'__ &
p ;.-}’{
. -
L

The school founders tested key ideas in “pop-up classrooms” before expanding to regular class sessions.
Photo courtesy of Bricolage Academy of New Orleans
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Design for scale

While some schools are starting small, others are being developed at

the opposite end of the spectrum. Design thinking can also be used to
conceptualize systems at scale. Peruvian entrepreneur Carlos Rodriquez-
Pastor, CEO of business group Intercorp, approached IDEO with an ambitious
goal: to grow Peru’s middle class. To do this, Rodriguez-Pastor wanted

to create a network of schools that delivered a high-quality, international
education to Peru’s underserved youth. The challenge was immense. Peru
ranked last in the Program for International Student Assessment (PISA) out
65 countries (OECD, 2012). Rodriquez-Pastor wanted to raise the country’s
education level and develop a model that would scale rapidly.

Approaching this systems challenge with a human-centered approach, a multi-
disciplinary team of designers from IDEO collaborated closely with a large
group of stakeholders —everyone from parents to first-time teachers to the
Ministry of Education —to understand what excellent education means in Peru,
and what constraints might hinder scalability. These constraints became the
basis of the team’s creativity —instead of designing the perfect model for one
school and seeking to replicate it, the team designed the model to work when
there might be 70, or even 200 of these schools.

The team developed a concept including a learning model and strategy for
scale that utilizes blended-learning, modular and flexible spaces, and tools
and training to support teachers. This holistic, human-centered approach
to school design resulted in a K-12 learning experience that is affordable,
scalable, and excellent.

The Innova school system is considered one of Latin America’s most ambitious
privately-funded educational projects. After just its first year, Innova students
scored well ahead of national averages on state tests: 61 percent achieved
proficiency in math and 86 percent in literacy (Quattrocchi, 2014). Today, the
system includes 41 schools across Peru that serve more than 32,000 students.
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A blended learning approach combines self-directed learning and group time.
Photo: IDEO
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While schools like Innova used design thinking to create a blueprint, they
continue to be in a state of continuous innovation, growing, changing, and
evolving as the needs of students, schools, and society at large change.

For example, Innova’s initial teacher training was carefully designed for
teachers who were brand-new to teaching, since most new recruits were recent
university graduates. But a few years into the program, some of the teachers
needed more advanced training. So Innova rethought their teacher training
program and introduced a new, tiered approach that would provide a career
navigation system and incentives for teachers.

Approaching school design with a human-centered lens and a goal of systemic
change opens up opportunities for impact at scale. Whether developing one
school, a whole network, or iterating on an existing model, the design thinking
approach starts with optimism to approach daunting challenges, engages
diverse communities of stakeholders, roots decisions in human needs, and
develops and validates ideas through experimentation.

Today, the model has been scaled to a system of 41 schools across Peru that serve more than 32,000 students.
Photo: IDEO
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Challenges and opportunities:
How do we keep innovation in perspective?

Designing whole schools and systems can redefine expectations how teaching
and learning look, which can shape the perceptions, outlooks, and attitudes of
everyone who walks in the door. Integrating community needs from day one
promotes a more vested interest in a school’s success.

Opportunities to design new schools and entire systems may not come
around often, but they have a profound impact on the sector through their
ability to push the boundaries of education. This is one of the most powerful
and comprehensive ways to affect change for the next generation. Given the
importance of this approach, there are many exciting opportunities that we
can consider as systems design gains momentum in education. Among them
are the following:

1. Balancing human-centeredness:
How might we understand the needs of all stakeholders in a system
while holding the needs of students paramount?

Design thinking is focused on the needs of people, which, in the case of
schools, is mostly students. When designing a complex system like a school,
though, it is important to take into account the needs of those around the
student as well, including teachers, administrators, staff, policy makers, et al.
This can also reveal constraints, such as the limitations of teacher experience,
and the political contexts, which may have an influence on the best
implementable strategies for students. However, it can be challenging to balance
and sift through the many competing needs of different stakeholder groups.

2. Balancing context sensitivity with scale:
How might we understand the conditions at scale while
simultaneously respecting local value?

While new approaches to education need to be developed with an eye toward
scale, it is the adaptation to a specific context that can make all the difference.
There is no shortage of good or new ideas in education, and design thinking is
often misunderstood as an idea-generating mechanism first and foremost. Its
value, though, is the choice, iteration, and adaptation of ideas to the specific
needs of the people they will impact. It can be a challenge to find the right
balance between the focus on localization versus scalability especially in
education, where often, educators perceive their school environment as highly
individualized, while the sector calls for solutions that can impact many.
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3. Knowing what works:
How might we distinguish between what works
and what needs to change?

It sometimes may seem as if everything needs to be redesigned, but many
aspects of schools work well, at least for now. The question is which ones? And
for how long? What’s needed are mechanisms to determine what to redesign
and what to keep intact.

Every school year at Riverside School in Ahmedabad, India, the staff review
each element of the school and ask whether the design still has the same value
it had when it was conceptualized. As Kiran Bir Sethi, the founder of Riverside,
explains, “We don’t change for the sake of changing. We ask, ‘Is this shift
actually making a difference in the user experience?”

Developing such approaches further is especially important for school change
that happens within existing schools that cannot start with a blank slate.

4. Sustaining continuous development:
How might we plan for the long arc of school design?

Many of the vignettes featured in this chapter were born out of national
challenges launched from organizations such as XQ, the Bill and Melinda
Gates Foundation, or 4.0 Schools. These organizations have found ways to
structure contests and programs to encourage people to think and act like
designers to get to new solutions for schools and classrooms. Foundations,
nonprofit organizations, and governments can catalyze these human-centric
approaches to designing innovative schools. Often this means the solutions,
however, are not proven, so continuous learning, innovation, and iteration will
need to be supported. Such long-term investment is not always granted, and
especially important since it can take years before changes in the impact on
students’ trajectories become evident.
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Design Tech High School (d.tech), a free public charter school in Burlingame,
California, created a “playbook” for change management where teachers
and administrators work together to solve school-level challenges. During
intersessions, staff members come together to do “design sprints,” or rapid
design challenges, working toward improving how the school responds

to students’ needs. So far, challenges have included how to onboard staff,
designing student presentations, and creating better structures around
individualized learning.

We like to say, ‘Everything has an expiration date.” If something
isn’t working, it gives staff members a sense of, It’s okay, we can
iterate on it or go in a different direction.’

— Melissa Mizel
English teacher
Design Tech High School

teachers may not think of themselves as designers, or want to continually
make changes. But that misses the point. The purpose of design thinking, in
his mind, is to meet students’ needs, not change for the sake of change.

Ken Montgomery, founder and executive director of d.tech, says that

Changing culture is not easy in any organization. Transforming school
culture in K-12 environments can be particularly challenging, but is necessary
in many schools today to create learning experiences that meet student
needs. Without a responsive culture, introducing design thinking as a way

to support innovation in educational settings can be especially challenging.
As researchers have noted, the vision for schools fostering twenty-first
century skills, including design thinking, has yet to be translated into general
practice (Koh, Chai, & Lim, 2015). Teachers’ conceptions of learning, as well as
curriculum, often lag behind this vision (Ertmer & Ottenbreit-Leftwich, 2013;
Mioduser, Nachmias, Tubin, & Forkosh-Baruch, 2003; Koh, Chai, & Lim, 2015).

A mix of factors, including educational legislation and policies, school
administration, classroom practices, and student characteristics (notably ways
of working, social routines, and participation), can confound efforts to change
a school’s culture (Zhao & Frank, 2003; Chai et al., 2014; Kershner et al.,, 2014).
In particular, macro and mezzo levels —what Porras-Hernédndez and Salinas-
Amescua explain as sociopolitical environment and policies (macro) that

form the school level (mezzo) —should not be underestimated when working
to change a school’s culture (2013). Macro and mezzo levels contribute to a
“contextual perspective” that, in turn, may form individuals’ “design frames for
pedagogical change” and willingness to modify those frames (Koh et al,, 2015,
p. 87). Within these levels are local actors, including administrators, school
and community leaders, teachers, and others, who can encourage or hinder
change in educational systems (Weinbaum & Supovitz, 2010).

To move schools, their ecosystems, and communities toward cultural change,
Penuel et al. highlighted the potential of collaborative design that focuses
on challenges of practice as a way to develop effective programs, revamp
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ineffective or stalled programs, help school districts better support teachers
in their efforts to improve instruction, and build system capacity (Penuel,
Fishman, Cheng, & Sabelli, 2011). Koh et al. considered this approach along
the reliance on “design frames,” explaining that “through the management of
design framing, teachers can potentially transform contextual constraints into
opportunities” (2015, p. 105).

Culture comprises the shared mindsets and behaviors that guide the
interactions of a group. Thus, transforming culture through beliefs matters on
both the individual and organizational level. The designer’s mindset can give
rise to a shared culture of practice (Lave and Wenger, 1991, p. 95), in which
people are united in their beliefs and processes for learning and education. If
we want students to be creative, collaborative, communicative problem-solvers,
adults —administrators, as well as teachers —need to act the same way.

Fundamental to teachers’ conceptions of learning and, in turn, their practice
are their belief systems, or mindsets (Cuban, 1986; Kagan, 1992; Pajares, 1992;
Niederhauser & Stoddart, 2001), and the move to mindshifts (Goldman et al.,
2012). While Pajares rightly called teachers’ beliefs a “messy construct,” (1992,
p. 307), empirical evidence shows the significance of beliefs as critical to
understanding teacher behavior (Koh, Chai, & Lim, 2015). Researchers have
long argued that “when implementing a significant curricular, organizational,
or structural change, teachers’ belief systems can be ignored only at the
innovator’s peril” (Clark & Peterson, 1986, p. 291). Guskey (1986) wrote that
changes in belief follow changes in practice; thus, encouraging teachers and
other adults in education to adopt successful new practices can eventually lead
to mindshifts in thinking (Koh, Chai, & Lim, 2015).

Despite a lack of systematic studies on the value of design thinking in teacher
preparation and professional development (Koh, Chai, & Lim, Conceptions,
2015), scholars have considered how different conceptions of design thinking
can encourage educator engagement through “reflection-in-action” and

“iterative framing, developing, and reflection of design ideas” (Koh, Chai, &

Lim, 2015, p. 9), as well as “disciplined improvisation” (Knudsen & Shechtman,
2017, p. 163) and “empathy, authenticity and ambiguity in design” (Zielezinski,
2017, p. 195). Design thinking, another messy construct, promotes these forms
of engagement largely through its generative nature and the intertwining of
practice (through process) and belief.

Yet embracing design thinking as a culture or a practice can be intimidating
for teachers. As Molly Zielezinski, a researcher with classroom experience,
wrote, while design thinking in K-12 settings is gaining traction, best practices
for implementing it remain muddled and contingent on multiple contextual
features, from subject matter and grade level to classroom norms and
curricular objectives (2017, p. 195). As she explained,
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Committing to a complete [design thinking] challenge felt risky
and overwhelming given how new I was to the process, and
because I had limited time allotted for covering specific content
that would be wasted if my challenge proved ineffective. Later, I
learned that design thinking does not have to be a step-by-step
process where teams progress neatly through each state of

the process.

As researchers heed this call, practitioners can look to the Technological
Pedagogical Content Knowledge (TPACK) framework for guidance in
creating professional development for cultural change, design thinking,

and pedagogical improvement. With TPACK, Mishra and Koehler (2006)
extended Shulman’s (1986) model for pedagogical content knowledge (PCK)
to technological knowledge, and their efforts have engaged those interested in
incorporating design thinking into K-12 settings.

As a framework, TPACK identifies what educators need to integrate
technology into their classrooms and explores how it might address twenty-
first century learning needs (Cox & Graham, 2009). A full exploration of
TPACK is outside the realm of this publication; however, as Koh, Chai, Wong,
and Hong argue, there is a need to consider both TPACK and design thinking
when working to address emerging learning needs, develop professional
development tools, and highlight mindsets that encourage transformation
(2015). Yet, while TPACK benefits from greater formalization and assessment,
design thinking still lacks uniform guidelines to fully inform its development
and evaluation (Koh, Chai, Lim, 2015). Such a lack inhibits the use of design
thinking to encourage cultural change in schools.

Certainly, encouraging the mindsets of design thinking (i.e., self-efficacy
[Bandura, 1997; Schunk, 2000] and growth mindset [Dweck, 2006]; creative
confidence [Kelley & Kelley, 2013]) lays the groundwork for meaningful
changes in belief and practice. As Koh, Chai, and Lim highlighted, simply
“building a teacher’s confidence through successful experiences with small
instructional changes before attempting larger changes” can help (2015, p. 33).

While many learning-based approaches encourage such scaffolding, the
process of design thinking can be used to do this, too (IDEO, 2010). Compared
to more conventional approaches to teacher preparation, design thinking
focuses less on core teaching knowledge and skills from teacher education
curricula, which can be scripted and procedural (Hirsh, 1996; Slavin &
Madden, 2001; Adams & Engelmann, 1996) and more on “cultivating adaptive
expertise,” which “emphasizes the ability to go beyond the pursuit of justified
claims about how and what to teach” and “argues for the necessity for
teachers to work creatively with ideas” (Koh, Chai, & Lim, Creating, 2015, p.
68). Ultimately, design thinking allows teachers to experience teaching as

a way to creatively engage students in “deep learning” (Koh, Chai, & Lim,
Conceptions, 2015).
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What does culture change look like when design thinking is at the core of a
school’s culture?

The rest of this chapter explores how the process and mindsets of design
thinking can be used to change the culture in a school. Creating a culture as a
whole is difficult. But the conditions to encourage certain behaviors and
mindsets are good opportunities for design: rituals, processes, roles,
incentives, and spaces. These elements work together to shape collective
mindsets and behaviors among individuals, resulting in cultural shifts.
Creating a school culture that supports students becoming change-makers
therefore involves modeling, incentivizing, and reinforcing corresponding
mindsets and behaviors. Design thinking, through its mindsets and process,
can encourage the following shifts:

o From working alone to working together
o From planning to bias for action
o From assuming to inquiring

o From seeing problems to seeking opportunities

The following examples highlight what culture changes look like when design
thinking is employed as a method of making change.

Teachers as agents of change

With enormous pressure to deliver engaging experiences for today’s youth

and to align with the ever-changing agendas of the system, teachers can feel
deflated or under attack (OECD, 2014), making it harder to do the demanding
work of an educator. In fact, only teachers in Finland, Singapore, and Abu
Dhabi reported feeling that their profession was valued in society (OECD, 2014).

What if that view and the underlying system that encourages it could be
changed? What if teachers felt empowered to make change and be part of
creating new solutions? What if teaching was seen as the most creative
profession in the world? These are the questions that drive The Teachers Guild,
a professional community launched in 2015 that brings teachers together to
solve big problems in education. Through an online platform, teachers are
guided through the design process outlined in the Design Thinking for
Educators toolkit (IDEO, 2012). Together, teachers solve challenges initiated in
collaboration with educational organizations and development partners such
as, “How might we reimagine professional learning?” and “How might we
spark student curiosity?” Teacher-generated ideas that gain recognition from
the peer-based community and partners are then further developed

and implemented.
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How might we create
rituals and routines
that establish a

culture of innovation
in our classrooms and
schools?

DISCOVER IDEATE EVOLYE SELECT FAVORITES
= ——— |
210 contributions 121 ideas 51 final ideas 51 final ideas Announced!

SubHack: When the Teacher is
Absent

The best sub plan is genius hour

Charlie Shryock, a teacher from Baltimore, Maryland, shares his idea on the Teachers Guild website.
Photo: IDEO

The Teachers Guild, founded by PLUSSED+, a nonprofit learning studio at
Riverdale Country School in New York, and IDEQ, is built on the belief that
educators are inherently designers. The Teachers Guild provides a platform for

teachers to collaboratively solve for “the biggest challenges in education today”
(The Teachers Guild, 2016).

The goal of the platform is to help teachers develop the capacity to model
positive cultural shifts in their schools. In a Teachers Guild Post-Collaboration
Survey (2016), educators reported feeling transformed by the experience,

and expressed a new confidence in integrating the methods and mindsets of
design thinking into their schools. The transformation included designing
improved experiences in their own classrooms, coaching other teachers, and
in certain cases, taking on new leadership roles and working with colleagues
in designing school-improvement solutions.
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Through in-person workshops around Teachers Guild challenges, educators collaborate to build their design
thinking capacity. Photo: IDEO

Globally, more and more organizations aim to harness the creativity of
teachers. Changemakers Australia and STIR in Uganda and India are two
other examples of organizations across the world that are engaging and
encouraging teachers as creative leaders and edu-preneurs. While these
programs do not focus explicitly on design thinking, they encourage the same
spirit of teacher empowerment and share the mindsets of design thinking. As
previously discussed, design thinking overlaps with and can be employed
alongside other design-based learning approaches.
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Education Changemakers (2016), based in Australia, provides professional development and leadership training
for educators, by educators. In 2016 they provided design thinking and edupreneurship support to more than
25,000 educators across the globe. Photo courtesy of Education Changemakers

STIR Education (2016), based in Uganda and India, empowers teachers to be changemakers. Their
approach reignites teacher motivation, professional mindset, and engagement to drive better learning
outcomes for students. Photo courtesy of STIR Education
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Collaboration as the norm

Complex challenges are often interdisciplinary in nature. To address this,
more and more schools are incorporating cross-disciplinary, project-based
learning. However, one of the biggest challenges is creating a culture of
collaboration among teachers where they work together to plan curriculum
and craft authentic projects (Ertmer & Simons, 2006). In many schools,
teachers are used to working independently, with little time to meaningfully
collaborate (Ramirez, 2013).

Schools with a culture of design thinking intentionally create time, tools,

and spaces for teachers to collaborate. The Nueva School in Hillsborough,
California, built a dedicated Innovation Lab (or I-Lab) as a physical space
both for students to collaborate on projects and for faculty to co-design
shared curricula (Stanford University, 2007). At Design Tech High School

in Burlingame, California, teachers share common prep periods and the
school ends early twice a week to allow for small group collaboration. Every
eight weeks, professionals from nearby companies teach students during
“intersessions,” freeing up time for teachers to participate in professional
development, side projects, and group design sessions. Teachers and
administrators noted an expected outcome they credited to embracing
design thinking: teachers and administrators were viewed equally as learners,
leaders, and collaborators. In many cases, this meant teachers were invited to
collaborate on school-level questions and challenges.

In 2010, St. Vrain Valley School District in Longmont, Colorado won a
multimillion dollar grant, totalling approximately $3.6 million over five years,
through the U.S. government’s Investing in Innovation (i3) initiative. In 2012,
the district was awarded an additional $16.6 million Race to the Top grant.
Members of the school district believed leveraging the help of everyone in the
district to be their best chance for closing persistent student achievement gaps
among poor students, Hispanic students, and English language learners (ELL).
More specifically, the district’s plan was to accelerate the learning of its most
at-risk students through a cutting-edge Science, Technology, Engineering, and
Math (STEM) approach. The plan targeted students failing in either or both
literacy and math. However, many teachers lacked expertise or comfort with
the content.

The human-centered and collaborative nature of design thinking proved

to be the bridge St. Vrain’s teachers and administrators needed. Through
professional development, design thinking provided a common language
and inclusive process for incorporating and spreading project-based STEM
learning. The district also launched Design Challenges in 2014 to engage
teachers on common school-level challenges such as, “How might we better
incorporate components for learning technology?” (St. Vrain Valley School
District, 2016a).
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St. Vrain has since grown its STEM program from one school to twenty-

six “deeply engaged” STEM schools, with all schools implementing design
thinking. The district’s 2014-15 results from the state-mandated ACCESS

test for English Language Learners showed some of the highest language
development data the district has seen, an interested added benefit to a STEM
program. Leadership attributes much of the progress to design thinking, and
has now declared it to be central to the district’s mission (St. Vrain Valley
School District, 2016b). The St. Vrain Valley School District (2016b) publicly
announced that “[t]he change in the culture of our district is the single greatest
accomplishment of our i3grant” (St. Vrain Valley School District, 2016a).

A number of other districts have employed design challenges as a method

to encourage teachers to collaborate and innovate around larger challenges
they face. In doing so, districts have found that it is not sufficient to simply
issue a challenge, but important to provide scaffolding around the experience
for teachers by providing a structured design process, professional learning
opportunities, and incentives for participation.

Spotlight: Engaging an entire district

One of St. Vrain’s key approaches to spreading design thinking throughout
the district is its annual Design Challenge competition for educators. Its
purpose is to ignite innovation, create breakthrough ideas, and celebrate
the enterprising ecosystem of St. Vrain Valley Schools. The competition is
designed around the Stanford d.school’s design thinking process and uses
the Design Thinking for Educators toolkit (IDEO, 2012) to help teach the
process and mindsets to participants.

=
a™i
Jake Roberts, a senior at St. Vrain Valley School District presents a project using the NAO robot (SoftBank
Robotics) at the IBM Watson Robotics Presentation in 2015. Jake has led several robotics projects, including one

to help teachers use robots to support students with Autism and English Language Learners.
Photo courtesy of St. Vrain Valley School District.
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Each year, the district focuses on a particular area for innovation:

2014-15:
How might we better incorporate the six essential components for
learning technology?

2015-16:
How might we increase student voice and choice?

Teams compete in one of two tiers, based on their experience with design
thinking. The district offers a full-day professional development session

for beginners and mentors to help teams approach their ideas through the
frames of empathy, creativity, and rationality. Every participating team
receives $250, and grand-prize winners receive $4,000. Examples of winning
ideas include a virtual tutoring lab that connects students to support and
resources from any location and a web-based homework club/reward
program that works to improve student engagement. The challenge furthers
the goal of giving educators a strong foundation in design thinking, which
is another win for the district (St. Vrain Valley School District, 20164a).

-
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One of St. Vrain’s key approaches to spreading design thinking throughout the district is its annual Design
Challenge competition. Its purpose is to ignite innovation, create breakthrough ideas, and celebrate the
enterprising ecosystem of St. Vrain Valley Schools. Photo courtesy of St. Vrain Valley School District.

Without exception, each school found the design process to be a tool that can
be used for approaching other challenges and opportunities for improvement.

— Lee Berg

executive director

Education Foundation for the St. Vrain Valley
(St. Vrain Valley School District, 2016a)
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Make experiments happen

While changing school culture might be an aspiration of many school leaders,
it is a big task to take on. School leaders often put pressure on themselves to
create perfect plans before taking action (Zielezinski, 2017). Yet, striving for
perfection can often prevent educators from taking any action at all.

In schools that practice design thinking, educators learn to embrace iterative
cycles of trying ideas early and learning from experimentation along the
way rather than by trying to perfect a plan. This provides educators with the
potential for faster learning loops, creating feedback for which changes work.
The key to making experimentation both feasible and responsible is keeping
the experiments small.

The idea of “small steps leading to big change” lies at the core of School
Retool, a professional development program that teaches school leaders a
process for designing school culture. Developed as a collaboration between
the Stanford d.school’s K12 Lab, the Hewlett Foundation, and IDEQO, the four-
month program helps leaders develop a mindset of a bias to action. In regional
cohorts, leaders learn to develop “hacks” —small, scrappy experiments that
help them work toward larger aspirations of behavior change in their schools.
A participant from a cohort in 2016, Steven Ward, director of school culture at
City Arts and Prep, PCS, in Washington, D.C., said,

“It’s so easy for us to get overwhelmed by all the things we have
to do—all the moving components, all the people we have to
involve. But just taking one small step, one small step in a week
or every day to get you to that goal has been transformative to
my practice.”



Spotlight: Small steps to big change

In School Retool, school leaders work with regional cohorts to redesign
school culture using small, scrappy experiments called “hacks.” Fellows
from the cohorts apply design thinking in these hacks toward an effort to
build in their students the Deeper Learning competencies of academic
mindset, effective communication, collaboration, “learning how to learn,”
and critical thinking, all in the context of mastery of academic content
(Hewlett Foundation, 2013, Madsen, 2015).

Marthaa Torres, principal of Thurgood Marshall Academic High School in
San Francisco, was part of the fellowship’s Spring 2015 cohort. More than
85 percent of students at her public high school are socioeconomically
disadvantaged and half are English Language Learners (ELL).

Marthaa Torres, principal of Thurgood Marshall Academic High School in San Francisco, said about her
participation in the School Retool cohort: “The hacking approach is a framework that will help me eventually get

to the kind of school that I’'m trying to create”. Photo: IDEO

Torres wanted her students to have more agency in their learning. After
contemplating practices from her fellowship (i.e., project-based learning, real-
world challenges, teamwork, presentations and portfolios), Torres, inspired by
the practice of advisory, and in the spirit of human-centered design, started
with an activity common to most principals: meeting with a student.




Torres sat down with Winston, who had been struggling with disciplinary
and academic issues. Rather than haveing a typical conversation about

his behavior and grades, though, Torres reframed the meeting as an
opportunity to uncover his interests. As Torres explains, “I spent some time
just interviewing him about what he likes about school, what is concerning
him. He wanted to have some focus and direction in his life. We walked over
to his counselor, we sat together, with the spirit of the hack I said ‘Let’s go
today and just check it out” (School Retool, 2015).

Together, Torres and Winston reviewed the course offerings and she helped
Winston reorganize his schedule to take a new class of his choosing— video-

game design. When grades came out a few weeks later, Winston’s had
significantly improved. He reacted by saying, “I felt happy because it was
the first time I had ever done that. I never thought I would improve my
grades in high school” (School Retool, 2015).

The following fall, Torres expanded the “hack” she tried with Winston to two
of his peers. Together they went to enroll in City College classes for half days,
while continuing their high school classes for the remaining half of the day.

Certainly, Torres could have tapped other approaches to human-
centered learning with similar success. However, like many educators,
Torres found the designer’s mindset, notably in regard to collaboration
and iteration, made her work with Winston more effective and
sustainable. For some educators, design thinking allows them to apply
the fundamentals of theoretical pedagogies more successfully and
consistently in real-world settings.

Set nothing in stone

In today’s innovation economy, society’s needs are constantly changing, and
with them, the needs and desires of students and so, too, educators. What
works today may not work tomorrow. Schools with a human-centered approach
respond to this and stay relevant by being in a state of continuous innovation.

In Providence, Rhode Island, 360 High School, an experimental school
created with design thinking, also has a system for constant reassessment and
redesign based on students’ needs. The school’s governance model is based
on a continuous loop of student feedback. Students are the ‘eyes’ in the school,
and when something is not working, they bring suggestions to the ‘brain’—a
group of teachers and student leaders —who pass them on to the principal. For
example, the school model started with two advisory periods per day. After
student feedback surfaced a desire for more time to pursue interests, electives
replaced one advisory period. As Chris Audette, a teacher and facilitator

at 360 High, explained, “We’ve worked to develop the mindset that we're
building something that will continue to change and grow. It’s not finished
yet, and it will never really be finished. That was really a mindset shift for me.”
(Springpoint Schools, 2015).
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Spotlight: Change management by design

At Design Tech High School (d.tech) design thinking shapes the way that
teachers, staff, and administration work together. Last August, d.tech had
an influx of new teachers. Melissa Mizel, an English teacher, and Nicole
Cerra, director of curriculum, saw the opportunity to rethink professional
development for new staff. As co-leaders of d.tech’s internal design efforts,
they ran a design sprint, or compressed design cycle, around a challenge

to identify and develop novel ways to engage and support new teachers in
applying greater personalization in their work. With support from the K12
Lab at Stanford’s d.school, the design sprint entailed teachers meeting once
a week over two months to research, ideate, and iterate (see Illustration 1 for
more on these terms). The high levels of teacher participation in the sprint
fostered alignment on solutions and direction.

One of the final prototypes was a set of cards, each with a different aspect

of personalization, such as pace, competency-based grading, or learning
modes. Teachers could then pick a card in the morning and focus on that
specific personalization approach throughout the day. Teachers also created
a prototype of a website in the design sprint to share resources and best
practices for personalization. After running several design sprints like this,
the d.tech team created a playbook for change management based on their
observations and learnings. The goal of the playbook was to help staff feel
confident creating teams and leading their own design sprints when they
came across a problem that they could not solve alone.

Cerra said a key factor in making the playbook successful is for staff to
support the implementation of ideas. She says, “you can do the design
work and the sprints, but you have to account for rolling out whatever the
result of that design sprint is. You have to dedicate time to the training,
professional development, and implementation.”

A meeting agenda for a sprint meeting illustrates the approach d.tech staff and educators take to their internal
design efforts. Photo courtesy of Design Tech High School




Chapter Three—Design Thinking for Transforming School Culture

Empower others

There are certainly ways for educators to try out design thinking on their own
by attending a workshop, using resources such as the Design Thinking for
Educators toolkit (2012), or by engaging in The Teachers Guild community.
But school and district leaders play a crucial role, not by providing answers or
leading the charge, but by letting go. Whether implicit or explicit, leaders set
permissions for teachers and students to feel empowered as designers, and to
build creative confidence (Brown, 2009; Kelley & Kelley, 2013).

Empowering others takes time and support. Leaders of St. Vrain School
District say it took two years for teachers to believe the district wanted them to
experiment and learn. As Regina Renaldi, assistant superintendent of St. Vrain
School District, explained, “Convincing them that leadership really wanted
them to try and fail, try and fail, was the most interesting thing to watch. They
started believing in themselves as educators again. It felt like flatline city here
before. Now our teachers are facilitators of learning and student voice.”

Kiran Sethi, founder of Riverside School in Ahmedabad, India, and the
Design For Change contest, agrees that administrators can play a pivotal role
in whether staff take ownership of innovations to improve student learning
experiences. According to Sethi, inspired leaders do not necessarily have

all the answers. Instead, they make room for others who do. For example,

the character-building sports program at Riverside was spearheaded by a
staff member who started as an intern. By watching students play sports, he
noticed they exhibited three strengths: skill, leadership, and inclusion. The
staff member then advocated for a program to foster these strengths and co-
designed it with students.

From a teacher’s perspective, support from leadership can make or break an
idea. A participant in the Atlanta K-12 Design Challenge (2016), which uses
design thinking as a process for school innovation in Atlanta-area public and
private schools, said “I can’t emphasize enough how critically important it is

to have supportive admin as an integral part of our team. This is the ultimate
helper because we know, at every phase of every project, whether we have
‘buy-in.”” By providing buy-in, school leaders can amplify the efforts of teachers.
Though culture change can be initiated through grassroots efforts by teachers
or from top-down school leadership, culture change is best sustained through
tight alignment between teachers and administrators.
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Challenges and opportunities:
How do we extend design thinking to more
stakeholders in education?

Helping students become change-makers is not only transformative for
students, but can be just as meaningful for their teachers. As the previous
examples show, adopting the process and mindset of design thinking helps
educators become more empowered, creative, experimental, and collaborative.

Amplifying these behaviors changes the culture of schools. Everything from
discipline decisions to designing master schedules becomes more iterative,
tangible, and inclusive. It gives teachers an opportunity to get out of their
classrooms, principals to get out of their offices, and to work together. Everyone
is encouraged to learn and, most importantly, develop their creative confidence.

Given the shifts that this style of working requires, successfully implementing
design thinking is no small feat. There are several challenges, discussed below,
that remain important to address when trying to bring design thinking to an
educator community.

1. Include diverse points of view
How might we involve everyone in a school building (including
students, families, teachers, administrators, and staff) to tackle
design challenges?

Multi-disciplinary teams are a key ingredient in generating innovative ideas
(Brown, 2009; Kelley and Kelley, 2013) and thinking about new solutions,
particularly when solving complex school challenges. At first glance, creating
multidisciplinary teams in a school might seem challenging, given that most
adults are educators. Often it can be helpful to look beneath the surface, beyond
an individual’s title, to deepen the perception of a person’s contribution. For
example, it can be helpful to consider people’s experience before or outside of
their work as educators, including all staff in the building, or including people
of different experience levels or age groups in the design process.

2. Dedicate time and commit to depth
How might we ensure educators get the time and support they need
to develop new skills and solutions?

While an introduction to design thinking may only take a few hours,
becoming fluent in the process and adopting the mindset takes considerably
longer. As demonstrated in the earlier examples, sometimes it might take
years to develop a healthy and holistic design thinking culture. However, the
risk of not committing to developing a depth of practice may turn innovation
efforts into a kind of “innovation theater,” where people expect that using
post-it notes or following pre-determined steps will get them to creative
solutions (Viki, 2016). This light-touch approach often fails, and often places
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design thinking on people’s lists of failed approaches. Dedicating significant
time to establishing a new school culture based on new methods and mindsets
can be challenging for schools, especially since turnover rates among school
leaders can be high. In the United States, 15 to 30 percent of teachers leave
each year, especially in schools serving lower achieving students, low income
students, or students of color (Béteille, Kalogrides, & Loeb, 2012). A strategy
that can help is focusing on “quick wins” alongside long-term goals. St. Vrain
Valley School District, for example, established an influential group of early
adopters of design thinking who showed evidence of its value by creating
effective solutions, as a first step toward their ultimate goal of spreading the
culture district-wide.

3. Rethink professional learning

How might we reimagine and expand professional learning
opportunities for educators so they can meet students’ changing needs?

This chapter touches on the importance of teachers modeling behaviors. But
ensuring educators have access to learning opportunities —where they may
develop the skills and behaviors they are asked to model and teach —is often
overlooked. With this in mind, teacher preparation and professional learning
opportunities, from single teacher trainings to college instruction, may benefit
from a student-focused refresh. A human-centered place to start is with the
question, “‘What do students need?’ and then asking, “What do teachers need to
best meet student needs?’
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Disturbed by the prevalence of wildlife poaching in Kenya, Mercy Sigey and
two classmates entered the Innovate Kenya competition in 2013 with the idea
of developing a motion sensor to detect human intruders. The girls, who call
themselves the ‘A Team,” built a prototype with mentorship help from GMin
(Pasulka, 2014).

Since it was too dangerous to test their first prototypes ‘in the wild,” Mercy and
her teammates asked their younger brothers to play the parts of the lions in
order to test the sensor. The team continued to use their experimental mindset
to further test and develop the device, which received national attention
(Escalino, 2014).

At a young age, I make change to make my community a better
place to live in... I discovered the world has so much to offer,
therefore we should all leave our comfort zones, spread our
wings and make the world a better place.

— Mercy Sigey
2013 Innovate Kenya Finalist
(2016)

aving the ability and agency to make change is more important now than
Hever. Technology is evolving rapidly and the world is becoming increasingly
volatile and interconnected. Thought leaders from industry and education
agree that the biggest challenge facing organizations is the rapid escalation
of complexity in the global environment. Many also say that creativity is
the single most important leadership trait for the future (IBM, 2010). Sir Ken
Robinson, author and international advisor on education, explained that
“[c]reativity now is as important in education as literacy and we should treat it
with the same status” (2006).

Elevating creativity represents a huge shift for some of our education systems.
Many schools and practices were designed at a time when education was

seen as the transfer of ixed knowledge, which Freire (1970) referred to as the
“banking system” of education. Building on Freire’s concept, Sleeter (2005)
said that this view “treats students as empty vessels into which knowledge is
poured for retrieval later” (p. 106).

As the world changes, knowledge’s place in education is changing with it.
Author Jacob Morgan, explained, “[k]nowledge is a commodity. To be the
smartest person in the room all you need is a smartphone. What is far more
valuable than knowledge is the ability to learn new things and apply those
learnings to new scenarios and environments. This is what the employee of
the future needs to focus on, ‘learning to learn.”

Researchers consistently identify design thinking among the twenty-first
century problem-solving skills that students need for developing creative ways
to tackle complex challenges and adjust to unexpected changes (Razzouk &
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Shute, 2012; Noweski et al., 2012). Additionally, researchers note the potential
for design thinking to contribute to young people using their skills to serve
the larger good in a society. The term change-makers is increasingly used in
reference to these youth (Majithia & Burman, n.d.), and for the context of this
paper, we define change-makers as innovators who can imagine a different
future and realize it.

The following vignettes show how practitioners in very different contexts are
teaching design thinking in ways that address two key questions. First, how
does design thinking teach students to be change-makers? And what happens
when students are creatively confident?

Students confident in their power to change the world

When students have agency to influence the conditions of their learning,
they also develop a belief in their abilities to accomplish a task (Absolum et
al., 2009). Through the process and mindsets of design thinking, students
can develop the confidence to learn new skills, come up with ideas, and test
solutions (Razzouk & Shute, 2012). Instead of just learning skills today to use
later on, students can be empowered as active citizens who create solutions
that make a difference in their communities now. In doing so, they begin to
see themselves as change-makers.

Kiran Bir Sethi, a designer-turned-educator in Ahmedabad, India, wanted to
help children in India believe in the power of “I can.” In 2009, she launched
Design for Change (DFC), a contest for students to address real problems

in their communities through design thinking (Drenttel, 2010). On a large
scale, DFC promoted design-based education and the idea of young people
as change-makers (Koh, Chai, Benjamin, & Hong, Conceptions, 2015, p. 68).
As Sethi explained, “Design for Change was born out of the conviction that
children are not helpless, the optimism that change is possible, and the belief
that they can drive it” (2016a).

While the program was originally created for India, requests poured in from
other countries. Since each country’s context varies, Sethi and her team

made the materials easily adaptable and shareable so students could apply

a universal version of the design process in a way that was relevant to their
communities. To date, millions of students have answered the call. Design for
Change has grown into a global movement spanning more than forty countries.

Research by the Good Project at the Harvard Graduate School of Education
shows that the Design for Change K-12 curriculum develops skills such as
collaboration, creative thinking, and empathy. There is also evidence to
suggest that the confidence developed through the process may translate to
improved academic scores (Design for Change, 2016c¢).

Teaching design thinking to students may be having a similar effect in Africa,
where the need to develop new ideas for the future is imperative. By far the
world’s poorest region, 43 percent of the population in sub-Saharan Africa
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is below age 15. Youth entering the workforce have few opportunities for
employment outside of farming or extracting natural resources, a situation
that could intensify as Africa’s population grows at a rate projected to outpace
any world region by 2050 (Population Reference Bureau, 2013).

David Sengeh grew up in Sierra Leone and studied at Harvard and MIT.

In Sierra Leone, approximately 70 percent of youth are underemployed or
unemployed, which the United Nations Development Programme (2016)
found to be a major root cause of the outbreak of civil conflict there. Sengeh
saw design thinking as a way to change the course for Africa by empowering
young people to tackle problems in their own communities. As he wrote,
“Unless we have a host of young people who can think at any given point that,
‘Here’s a challenge, that’s a problem, but it is an opportunity to solve it,’ there
won't be a steep growth in national development” (THNKR, 2012).

Sengeh founded Global Minimum (GMin), an international non-governmental
organization (NGO), with three other co-founders from Denmark. In GMin’s
national Innovate Challenges (InChallenges), young secondary school

youth from Sierra Leone receive mentorship and prototyping funds to solve
problems in their local community. Prototypes included household fuel, waste
disposal systems, and a community radio station. After the youth develop
prototypes, finalists receive follow-up support and mentorship to improve and
scale their ideas (GMin, 2016).

In response to the prevalence of wildlife poaching in Kenya, Mercy Sigey led a team of classmates to design and
prototype a motion sensor to detect human intruders. Photo courtesy of Global Minimum
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15 year-old Kelvin Doe built a FM Radio Station that can broadcast news because he noticed that “everyone in
my home town, Dwozark, had a radio but the stations they picked up didn’t broadcast local news and events
happening in their community.” Photo courtesy of Global Minimum

Fifteen-year-old Kelvin Doe, winner of the 2012 inaugural Innovate Salone
competition in Sierra Leone, said, “If I'm asked to summarize the lessons

of my life so far, there is one thing I would say. Creativity is universal and

can be found in places where one does not expect to find it” (THNKR, 2013).
To expand its impact in Africa, GMin has also customized its approach for
Kenya and South Africa, with each program reflecting the unique cultural and
environmental differences of the communities.

Through programs like Design for Change and GMin’s InChallenges, young
people all over the world are not just learning to be tomorrow’s innovators,
they are already becoming today’s change-makers.



Spotlight: Believing in ‘I can’

Design for Change guides students through a simplified, kid-friendly
version of the design thinking process (IDEO, 2013). In four steps (i.e.,
Feel, Imagine, Do and Share), students learn to understand situations with
empathy, imagine solutions, and make change happen.

FEEL IMAGINE DO SHARE

A video on the Design For Change website (https://www.youtube.com/
watch?v=kQXpZRxH3nl) shows what one student team accomplished with
the process and mindsets:

In 2015, a student in Chennai, India, was allegedly beaten up by teachers

at school. Disturbed by this story, students at nearby K R Montford
Matriculation Higher Secondary School, decided to do something about the
common practice of corporal punishment in schools, using the Design for
Change contest (Jagadeeshi, 2015).

Students in the Feel phase focused on observing and understanding
people’s emotions. By interviewing school principals, teachers, and
psychologists, students learned not only how educators viewed discipline,
but also about the lasting effects of corporal punishment on children.

In the Imagine phase, students brainstormed ideas for alternative
punishments. Wild ideas were encouraged — one of their most promising
ideas, the Affirmative Discipline Wheel, was inspired by a game show.

During the Do phase, which is focused on putting plans into action,
students created prototypes of their six favorite ideas and took them to
different schools for teachers to use. Using the Affirmative Discipline Wheel,
students chose their own disciplinary actions. Options on the wheel were
mapped to learning outcomes, and included solving math problems, helping
another student with homework, and helping to prepare a lesson plan. The
Affirmative Discipline Wheel offered teachers more options for discipline,
and helped students take more responsibility for their mistakes.

Finally, in the Share phase, students spread their story. Students traveled to
other schools and showed their prototypes. They also conducted a signature
campaign where teachers pledged to use alternative discipline methods
(Design for Change, 2016b). The story was reported by The Times of India
(Jagadeeshi, 2015).

Most remarkably, this story is one of many. Since 2009, there have been
more than 18,000 stories of students making a difference on real-world
problems all over the world (Imagination Foundation, 2016).
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SOUTH DAKOTA

“How might we reduce dropout rates in Native
American communities?”

Students decided to combat dropou
children from a young age. In order to
o play, connect with one another, and fee

e older students hosted a fi

COLOMBIA

“How might we promote environmental
consciousness in and out of school?”

Students worked to change attitudes
and habits that negatively impact
the environment.
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PORTUGAL

“How might we combat the negative image
society usually has of people with special
educational needs?”

In order to show that people who were
considered “different” were just as capable
as other people, a group of students
organized inclusive projects and activities
with special needs students, including a
candy-making workshop.

TAIWAN

“How might we help immigrant children feel

nade a survey to better
d the challenges their immigrant
es were facing. Based on their
=search, they created a tutoring program to
elp new students with social sciences,
ath, and a newsletter to teach their
classmates about Taiwanese culture.

N

“How might we reduce plastic waste?”

Students took a field trip to a landfill and
decided to only eat packaged food on
Wednesdays, create a compost pit for food
waste, and brainstorm ways to turn plast
into creative products.
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Innovation through play

Researchers and educators recognize the importance of play in learning,
especially in early childhood. Through play, children learn language
development, social competence, creativity, and imagination (Fromberg

& Gullo, 1992). Play is also known as the “ultimate integrator of human
experience” (Fromberg, 1990). During play, children create new games,
situations, and interactions by drawing on past experiences, as well as things
they may have seen on television or heard from adults or peers. Thus, there’s
a natural connection between play and innovation, or coming up with new
ideas. As Tim Brown explained, “playfulness helps gets us to better creative
solutions” (2008).

Back in 2002, Glen Tripp, founder of Galileo Learning, noticed the gap
between what kids were learning in school and the innovation skills needed
for the future. He wrote, “We started imagining an eighth grader fully viewing
themselves as someone who can change the world in big and small ways.
What parents are really interested in is empowering kids to be an actor in the
world, rather than a recipient of what the world gives them.”

The mission of Galileo summer camps is to create a world of fearless innovators by teaching kids to understand
and apply their innovation approach. Photo courtesy of Galileo Learning

Tripp felt that within complex systems such as education, it is often easier

to try something new at the edges of the established system, where barriers
are lower and there’s more freedom to experiment. Tripp founded summer
innovation camps for kids in pre-K through eighth grade, called Galileo, to try
out this approach.
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Galileo Learning’s (2016a) mission is “to develop innovators that imagine
and create a better world.” It teaches a “kid-ified” version of the Stanford
d.school’s design thinking process to empower young innovators. The Galileo
approach synthesizes knowledge — concepts, facts, skills and techniques —
with the design thinker’s mindsets and process. In one week of immersive
programming, students complete a design cycle, with the goal of equipping
them with the creative confidence and ability to develop a vision, learn from
failure, and bring an idea to life.

As of 2016, thousands of kids in fifty locations throughout California and
Illinois have experienced this intensive deep dive into design thinking.
Galileo received positive reviews and numerous awards from parent groups
(2016b). A parent, Sonya, said, “This camp sparks young minds to problem-
solve through team collaboration and encourages them to think outside the
box so they can build masterpieces with imagination and creativity” (2016b).

It’s really fun because you get to learn how to work as a group
and as a team and as a leader. And it’s really fun to be able to
put those skills together to build something that’s going to turn
out really cool.

— Student at Galileo Learning
(2011)

Another place students are learning design thinking outside of school is
DIY.org, a free, safe online community where kids can gain new skills and
connect with one another anytime, anywhere. DIY.org is built with a student-
centered understanding that most kids want to be an astronaut one day and
a dancer the next, so they offer kids a variety of skill-building challenges to
choose from, spanning baking to game design.

Design for the Future You Re-design Your Neighborhood

At DIY.org, Students learn design thinking through mini design challenges in a safe, collaborative online
community. Photo courtesy of DIY.org
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One of DIY.org’s popular skill areas is innovation. Co-developed with IDEQO,
the innovation challenges mirror the design thinking process through hands-
on options such as “identify something to improve,” “brainstorm with friends,”
and, “build three quick prototypes” (DIY, 2016). After completing at least three
challenges, kids can earn badges in each skill area. Other badges linked to
creative confidence and design thinking include making and rapid prototyping.

In the Extraordinaires Design Studio, the design thinking process becomes
a game where innovators of all ages create solutions for characters such as

a pirate, robot, or fairy. Illustrated snapshots of characters’ lives show the
context and personalities of each character to convey their needs. Then a
series of prompts guides kids through the process of designing solutions
specifically for those needs, fostering imagination, empathy and problem-
solving skills. Students can enjoy the Extraordinaires on their own, and
educators can use it during class time. (Extraordinaires Design Studio, 2015)

Each of the examples included here builds on a natural connection

between innovation and play. They harness and direct children’s boundless
imagination and serve as reminders that we all —kids and adults alike —can
learn to be innovative problem-solvers anytime, anywhere.

A group of students design solutions for a character from the Extraordinaires activity kit. The process starts with
building empathy for the unique needs of the character. Photo courtesy of The Creativity Hub Ltd.



Spotlight: Rituals of innovation

One mindset Galileo summer camps emphasize is determination. Kids learn
the importance of persevering to achieve goals and recognizing setbacks as
opportunities to learn.

At the beginning of each day, teachers announce the mindset of the day,
which is consistent across the entire camp. Then throughout the day,
teachers call out opportunities where the mindset is required and give
feedback accordingly.

Rituals provide mindset reinforcement. To emphasize the importance of
learning from failure as part of determination, students literally celebrate
failure. When the inevitable failure happens to students, they raise their
hands and shout “epic fail!” to claps and cheers. The student writes the
failure, along with what he or she learned, on a Post-it and adds it to a wall.
Kids even get to wear a crown.

At the end of the day, students reflect on how the mindset of determination
and learning from failure helped them throughout the day:

If you make a mistake you can say, ‘Oh, I like that better than what I was
going to do.” Or you say, ‘Oh I was going to do this and that wouldn’t work, but
if I do this then this would work.’

— Student at Galileo Learning
(2011)

Design thinking as part of the curriculum

Schools are beginning to recognize the value of teaching innovation skills
alongside academic skills and are recognizing that they are not just an extra-
curricular bonus. The Henry Ford Academies, a network of small, urban K-12
public charter schools in Michigan and Texas, turned to design thinking as
the bridge to connect real-world learning and relevant skills for employment.
Rooted in industry and started by Henry Ford Learning Institute (HFLI), a non-
profit founded in 2003 by The Henry Ford and Ford Motor Company Fund, HFLI
created a framework for weaving design thinking into the entire K-12 journey.

HFLI partnered with the Stanford d.school to develop a semester-long
Foundations of Innovation course for incoming sixth graders and ninth
graders. Students learn the fundamentals of design thinking in a ten-week
course. The original curriculum is available for free download.?

Each quarter, students tackle a design challenge that is integrated with their
core subject courses (math, science, social studies, and English language arts).
Challenges increase in complexity over the years, as students grow more adept
with design thinking (Partnership for 21st Century Learning, 2016b).

2 To download the curriculum, go to https://dschool.stanford.edu/groups/k12/wiki/eo4cb/HFLI_Rubric.html.
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We believe that engagement with a series of progressively
complex hands-on innovation projects leads students to develop
deep and meaningful knowledge of the conditions of their
world, a conscious understanding of their role in that world, a
commitment to taking action to change that world for the better,
and a significant focus on the future.

— Deborah Parizek
executive director
of HFLI

(IDEQ, 2009)

Graduation rates suggest that teaching creative, real-world problem-solving
skills does not detract from academic rigor, and may even be beneficial
(Partnership for 21st Century Learning, 2016b). More than 95 percent of
students at Henry Ford Academies get their diplomas and gain acceptance to
colleges, universities, or military service (Capital Impact Partners, 2015).

A number of other schools have integrated design thinking into their
curricular approach. Notable examples include The Nueva School in
California, Mount Vernon Presbyterian School in Georgia, Bricolage Academy
in New Orleans, Design Lab High School in Delaware, Riverside School

in Ahmedabad, Gujarat, India, and the American Community School in
Amman, Jordan.

The website designthinkinginschools.org offers a crowd-sourced directory of
schools, programs and resources that teach design thinking to students. If a
school, program, or resource is missing, it is easy to add it to the map.

Design Thinking in Schools™

SCHOOLS & PROGRAMS RESOURCES
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The website was built by IDEO and the K12 Lab Network at Stanford’s d.school with the intention to create a
place to connect the many schools and programs that create design thinking experiences around the world.
Photo: IDEO



Spotlight: A design thinking scope and sequence

Henry Ford Learning Institute developed a scope and sequence for quarterly

design challenges at its schools that align with the K-12 core curriculum
(Design Thinking in Schools, 2013).

DESIGN THINKING CHALLENGE HEHRY

SEQUENCES FOR STUDENTS

IN GRADES K-5

INSTITUTE

.' FORD
LEARNING
L*®

Title

Prompt

Study Buddy

Design a Study Mat for a buddy

All's Well that Ends Well

Design a way to end the school day so that
students will have a successful learning experience
tamarrow

Rolling Out the Red Carpet

Design a way to welcome someone new to a
classroom or a school

It"s Your Day

The Pampered Pet
Taming of the Toys

Design a way to make someone in your family feel
special

Design a way to improve the life of a pet

Design a way to keep toys organized

What to Wear?

Design a way for kids to know how to dress for
recess before going outdoors

Mew Families, Welcome!

Dresign a way to welcome new families to a
classroom

Healthy Eating

Design a way to produce healthy food

Getting There!

Improve the public transportation experience for
parents with kids

Staying Alive!

Design a way to help office staff extend the life of
plants at work

Quality Time

Design a way for someane else's family to enjoy a
week together

Get Moving!

Design a way to increase moverment in kids’ lives

Less Is More

Design a way to reduce/eliminate waste in the
home, school, community or world

Homewaork Helper

Design a way to help a friend complete his/her
homework on time and with good quality

¥ Detroit!
Unplugged! Surviving a
Techno Fast

Design a way for a2 family to enjoy Detroit
Design a way for a middle schooler to be
entertained during a 3-4 day power gutage

Detroit - How Coal is That?

Design a way to know about and take advantage of
Detroit’s cultural resources

Something to Love

Design a way to improve community space for
neighborhood residents

Learning fram Qur Past

Design a way to capture the stories of families who
maoved to Detroit during the Great Migration

Be Part of Something Great

Design a way to educate the community about our
school and motivate people to want to join us

Eat, Drink and Be Merry

Entertainment Tonight!
Get Involved!

Design a way to improve K-1 lunch/recess
eXperience

Design a way to entertain a young child
Design a way to increase civic participation

Henry Ford Learning

nslitute 20702 | wwrw hiliorg
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Challenges and opportunities:
How might we define success with design
thinking when developing change-makers?

Through these vignettes, a hopeful picture emerges of student agency and
ability to not only navigate an unpredictable future, but to change it for the
better. Yet we can do more to make this picture a lasting reality for more
young people. We can start by taking stock of where our schools are today,
recognizing the limits to progress, and moving forward with intentionality, or
by design.

Below are a few challenges for design going forward.

1. Develop assessments
How might we apply a creative lens to developing methods and
measurements for assessing creativity, innovation, and other twenty-
first century skills?

An old adage reminds us, “what gets measured gets done.” Davila, Epstein,
and Shelton explain that a measurement system “facilitates agreement in
terms of what is important, how day-to-day activities add value, and how
each person contributes to the mission” (2012, p. 148). Increasingly, school
accountability measures are tied to standardized tests, which primarily focus
on core academic knowledge.

In an age of school accountability, K-12 public schools too often
narrow assessment to standardized tests and written assignments.

— Design-Lab Schools
(2016)

If students are supposed to engage their creativity, independence, and courage
instead of regurgitating correct answers, then assessments need to shift
accordingly. This is a huge opportunity for design, as there are not yet broadly-
recognized, widely-adopted assessments for creativity and innovation.

Many schools that teach design thinking and innovation have developed and
experimented with new forms of student assessment, notably Design-Lab
Schools (2016) in Delaware, High Tech High Graduate School of Education
(2016) in San Diego, and Henry Ford Academies in Michigan and Texas (The
K12 Lab Wiki, 2013). Assessment experiments have included portfolios and
public exhibitions of student learning. There is still work to be done, though, to
develop reliable, fair assessments that must measure skills beyond the ability
to complete an assignment.
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2. Address equity

How might we ensure that under-resourced schools and students
have an equal opportunity to benefit from design thinking?

Educators often point to resource constraints as a major barrier to
implementing new approaches to learning, and in fact, many approaches
centered on design thinking currently serve more affluent communities and
independent schools. Such learning environments face less time, training,
and governance impediments and benefit from more latitude to set their own
goals and curriculum, thus making it easier to incorporate new methods. After
all, when educators are stretched thin in a challenging environment, learning
and incorporating new approaches can be difficult. Also, equity issues reach
beyond an educational setting. Mehalik, Doppelt, and Schuun found that
when students use materials from home, “performance differences can be
exacerbated because of unequal access to resources and to available time
outside of class” (2008, p. 76).

While having resources certainly can be beneficial, they are not required

to teach students design thinking. Researchers have also found that design
thinking can, in fact, help address issues of equity in K-12 settings. Goldman
et al. have been examining “design thinking as conducive to an equity agenda
for students” (2017, p. 11). As Mehalik et al. wrote,

Permitting students to choose what they design may reduce
equity gaps. In addition, students needed to present their ideas
to one another, and this was viewed as facilitating a process
whereby students take ownership of their ideas, which also is
expected to contribute to reducing equity gaps in performance
(2008, p. 78).

Mehalik et al. also found that while a systems-design approach did not
eliminate equity gaps, it did “move African American students from a position
of almost no learning to better learning than the non-African American
students were showing in the inquiry group” (2008, p. 78). The Design for
Change contest and Global Minimum programs offer another instance of how
students in a variety of circumstances, even those with the fewest resources,
can better themselves and their communities through design thinking.

It will be important that similar success stories of design thinking leading
to progress in resources constrained environments become widely known,
to disperse the notion of design thinking being hard to access for less
affluent communities.
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3. Demonstrate evidence
How might we demonstrate the effectiveness of teaching design
thinking to children?

As research about teaching and learning becomes more readily accessible, and
policymakers increasingly emphasize the use of evidence-based practices in
education, schools must often show proof that an education strategy works
before adopting it.

In 2005, Australia’s National Inquiry into the Teaching of Literacy asserted
that “teaching, learning, curriculum, and assessment need to be more firmly
linked to findings from evidence-based research indicating effective practices,
including those that are demonstrably effective for the particular needs of
individual children” (Rowe, 2005, p. 9). Education leaders in the UK, US, and
other countries have echoed this sentiment, with some U.S. federal education
policy even linking funding to evidence-based policies (Mitchell, 2014).

Since teaching design thinking to students is a relatively new practice, data
indicating its effectiveness remain scant. However, increased interest in the
approach has come with increased rigor. Research is underway for some of
the examples discussed in this chapter, including the Design for Change
challenge, the Galileo summer camps, and related areas of priority in
education. In particular, the development of character skills that is creating
new frameworks demonstrates progress without relying on the same,
standards-based approach that knowledge-based fields have taken. Still, many
opportunities remain to collect evidence for the results of teaching design
thinking to students.









three decades, one can see how design thinking, in its various flavors and
forms, has similarities to, and builds on the work of educators the world
over. This publication, a review that straddles research and practice, offers a
straightforward definition of design thinking, as a human-centered approach
to creative thinking and problem solving.

In examining the literature about design and design thinking from the past

This publication also places design thinking squarely in the realm of education,
where educators —like designers —face wicked problems daily and foster

an empathetic mix of creativity, critical thinking, communication, and
collaboration as a way to develop options for addressing these challenges.
Through a mix of scholarly research and accounts of practitioner experiences,
we find it heartening that design thinking is being applied to solve some of the
complex and important questions in education.

Anecdotal reports from K-12 settings suggest that students and educators are
enthusiastic about applying design thinking to big challenges in ways that
contribute to and shape society. As the vignettes included in this publication
suggest, these challenges extend outside the realm of traditional education
and learning, to the plains of Kenya, where students tested motion sensors

to detect poachers, and to a city in Bhutan, where students visited a landfill,
brainstormed for ways to turn plastic waste into creative products, and
decided to eat packaged food only on Wednesdays as a way to avoid waste. As
this publication shows, these students are thinking and acting like designers,
and they highlight the potential for a generation of change-makers, people
working to redefine problems, inspire new ideas, take informed risks, and
continue learning well after their K-12 education.

Still, empirical evidence remains largely lacking as to the quantifiable

value and impact of design thinking in educational settings. As researchers
continue defining and assessing an array of learning outcomes to better
understand the impact of design thinking in education, teachers and
administrators will both need to gain access to this knowledge and work to
transfer it into practice in sustainable ways that can scale across institutions
and countries.

This publication focused on the central question, How do the processes and
mindsets of design thinking help to answer questions about how schools

are designed, how educators can work together, and how students might
contribute and benefit? Through a consideration of available research and
case studies, we find support for the hypothesis that design thinking creates
the greatest impact when both the process and mindset are practiced in
developing new curricula, school cultures, and education systems. The process
of design thinking keeps people “thinking and doing” as it moves them
through the iterative and generative phases of discovery, interpretation, idea
generation, experimentation, evolution, and refinement. While the mindsets
that encourage this process can vary, they include being human-centered,
collaborative, optimistic, and experimental.
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Recommendations

This publication highlights three key conclusions:

1. Design thinking can be used to fundamentally reimagine school
models and systems;

2. Design thinking supports change in school culture by transforming
how educators work together; and

3. Design thinking encourages student development of twenty-first
century skills.

The process and mindsets of design thinking can offer an integrative
approach to designing schools so that all parts of the system come together
in a symbiotic relationship, from the curriculum to the physical space, and
the pace of the school day. Design thinking can also help move a school
toward cultural change, by encouraging a shift from working alone to working
together, from planning to a bias for action, from assuming to inquiring,

and from seeing problems to seeking opportunities. The process of design
thinking also pushes teachers to become agents of change, empowered to
lead and work alongside administrators while keeping students at the center
of the learning process. Design thinking also has the potential to contribute
to young people using their skills to improve their learning while also serving
the larger good in their community. In their efforts to become change-makers,
young people can look to the process and mindsets of design thinking to
innovate as they imagine a different future and work toward it.

Yet by no means is design thinking a cure-all or quick fix for what ails
education. Researchers should continue questioning the ongoing status of
design thinking as emergent, even decades after the term and approach
surfaced. There continues to be a lack of quantitative research about design
thinking. While research in K-12 settings can be particularly challenging with
the multitude of variables accompanying every child, teacher, school, and
community, there remains a need for empirical data on design thinking as a
pedagogical approach.

Still, as this publication shows, educators, students, and communities across
the world have pointed us to their moments of success employing design
thinking. The vignettes included in this publication illustrate that there is
strong warrant to further explore design thinking as a tool for educators, and
to reconcile the tension between research and practice. Through best and
forward-looking practices and new ideas for employing design thinking in
K-12 settings, this publication begins to articulate how design thinking might
contribute to an educator’s professional toolkit.

All this is imperative, given how fast the world is moving in terms of the skills
needed by students to succeed in the twenty-first century. Much remains to
be done to equip educators and students with the confidence, mindset, and
skills to act like designers, and ultimately to become change-makers. Moving
forward, we offer the following recommendations:
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1. Greater efforts to clarify confusion and misconceptions about
design thinking. As a term and an approach gaining popularity and
enthusiasm, design thinking could face a loss of meaning if reduced
to a buzzword, trend, or mere wishful thinking.

2. A continued examination of how various approaches to improving
education can complement and support, not compete against, each
other. For instance, how might design thinking be applied alongside
a mix of problem-based learning, enquiry-based learning, and
project-based learning approaches?

3. A stronger united effort among stakeholders (i.e, teachers,
administrators, students, parents, school boards, and policymakers)
to work toward excellence in the application of design thinking in
K-12 settings that is accessible to and scaleable for all educators
and students. Systematic efforts throughout the education sector to
generate, develop, and share guidelines and best practices are needed.

4. The incorporation of design thinking as a method and practice for
teaching creative problem solving in teacher training in schools
of education and in ongoing professional development programs.
Formalizing design thinking as a signature pedagogy, what Lee
Shulman calls a profession’s implicit definition of what counts as
knowledge and how that knowledge is known (2005), is likely crucial
for a large-scale embrace of design thinking in education. However,
equally crucial is the need for design thinking to keep its so-called
softness or fuzziness —its inherently optimistic and empathetic bias
toward action and positive change.

5. Continued research, both quantitative and qualitative, that examines
what works and why in regard to design thinking. Such an effort
should include a commitment from researchers to extend their work
to practitioners, who may not have easy or affordable access to
scholarly forms of knowledge distribution (i.e., journal articles and
conferences hosted by educational research associations).

Finally, we hope that this publication can be a starting point to encourage
practitioners as well as researchers to contribute to bringing design thinking
to the challenges of education, globally.
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Glossary of Terms

Change-maker: an innovator, someone who can imagine a different future
and realize it.

Creative confidence: the natural human ability to come up with breakthrough
ideas and the courage to act on them.

Culture: shorthand for school culture. Comprises the shared mindsets and
behaviors that guide the interactions of a group.

Design thinking: a creative process and mindset for solving problems and
finding opportunities to understand people, and develop innovative solutions
to meet their needs. Also referred to as human-centered design.

Design process: refers to a set of stages that designers go through, beginning
with problem-defining and empathy and ending with implementation. In this
paper, the stages are defined as follows:

Discovery: finding inspiration through empathy.

Interpretation: uncovering patterns and insights.

Ideation: generating ideas.

Experimentation: fast, iterative learning by doing.

Evolution: refining a concept over time.

Design thinker’s mindset: a set of beliefs and attitudes characterized

by seeing challenges as opportunities for design. This paper uses “the
mindsets” as a shorthand to refer to the following beliefs and attitudes:

Human-centered: a belief that meaningful and innovative solutions are
rooted in empathy.
Collaborative: an attitude that regards more minds as better than one.
Optimistic: the belief in your agency to create a different outcome.
Experimental: an attitude that learning includes iteration and failure.
Human-centered design: a creative process and mindset for solving problems

and finding opportunities to understand people, and develop innovative
solutions to meet their needs. Also referred to as design thinking.

School culture: the shared mindsets and behaviors that guide the interactions
of a group.
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pioneer of human-centered design — putting people at the center of our work.
This approach has come to be known as design thinking.

IDEQ’s Design for Learning studio uses the process of design thinking to
create progress in education systems around the world. Over the last decade,
its team has completed hundreds of projects in education — from designing
systems to be more human-centered to designing individualized learning
tools and technologies. Challenges addressed in the last decade range from
literacy development in Brazil, to support systems for first generation college
students, to envisioning new learning experiences in K-12 and higher ed, to
designing an affordable, scalable and excellent school system in Peru.

The Design for Learning team includes designers with backgrounds in
teaching, journalism, creative coding, architecture, interaction design,
communication design, and many other design disciplines. We consider
ourselves advocates of learners open to all perspectives in approaching
challenges in education.



About WISE

WzSE

world innovation summit for education
H_I;_';JI o s L;lLa_II Lodll ,ai%e

An Initiative of Qatar Foundation

The World Innovation Summit for Education was established by Qatar
Foundation in 2009 under the leadership of its Chairperson, Her Highness
Sheikha Moza bint Nasser. WISE is an international, multi-sectoral platform
for creative, evidence-based thinking, debate, and purposeful action toward
building the future of education. Through the biennial summit, collaborative
research and a range of on-going programs, WISE is a global reference in new
approaches to education.

The WISE Research series, produced in collaboration with experts from
around the world, addresses key education issues that are globally relevant
and reflect the priorities of the Qatar National Research Strategy. Presenting
the latest knowledge, these comprehensive reports examine a range of
education challenges faced in diverse contexts around the globe, offering
action-oriented recommendations and policy guidance for all education
stakeholders. Past WISE Research publications have addressed issues

of access, quality, financing, teacher training, school systems leadership,
education in conflict areas, entrepreneurship, early-childhood education, and
twenty-first century skills.

85



Acknowledgments

The authors would like to thank Her Highness Sheikha Moza bint Nasser,
Chairperson of Qatar Foundation, and the leadership of Qatar Foundation,
for their unwavering commitment to the cause of education globally. It was
the vision and guidance of Her Highness that led to the creation of the World
Innovation Summit for Education. Without her ongoing support, this WISE
Report would not have been possible.

The authors would like to acknowledge members of the WISE team for their
dedication and invaluable assistance in the various stages of producing

this WISE Report, including in particular Dr. Asmaa Alfadala, Dr. Ahmed
Baghdady, Malcolm Coolidge, and Muhammad Salman Bin Mohamed Khair.
We would also like to thank Law Alsobrook and Patty Paine for their valuable
contributions to the design and editing of this report.

We thank the following reviewers for their helpful comments and revisions:

Dr. Gavin Melles, Senior Lecturer at Swinburne University of Technology
(Melbourne, Australia), and Dr. Joyce Koh Hwee Ling, Associate Professor at
National Institute of Education, Nanyang Technological University (Singapore).

Finally, a thank you to our readers for their commitment to and passion for
improving educational opportunities for students. By reading publications
such as this one or attending conferences such as the World Innovation
Summit for Education, you are part of an inspiring effort to spread the most
innovative ideas for teaching and learning around the world.

DISCLAIMER:
The views and opinions in this publication are solely those of the authors.
Errors and omissions remain the responsibility of the authors.



References

Abel, N. (2016, March 12). What is personalized learning? Seattle, WA: Getting Smart. Retrieved from http://
gettingsmart.com/2016/03/what-is-personalized-learning/

Absolum, M., Flockton, L., Hattie, J., Hipkins, R., & Reid, I. (2009, March). Directions for assessment in
New Zealand: Developing students’ assessment capabilities. Wellington, NZ: Te Kete Ipurangi.
Retrieved from http://assessment.tki.org.nz/content/download/5374/46264/version/4/file/
Directions%2Bfor%2BAssessment%2Bin%2BNew%2BZealand.PDF

Adams, G. L., & Engelmann, S. (1996). Research on Direct Instruction: 25 Years beyond DISTAR. Educational
Achievement Systems. Retrieved fromhttp://eric.ed.gov/?id=ED413575

Alpha Public Schools. (2014, July). Case study: Alpha Cindy Avitia High School, Alpha Public Schools. Retrieved from

http://www.alphapublicschools.org/wp-content/uploads/2014/07/ALPHAPublicSchoolsCaseStudy.Final _.pdf

Amorim, J. (2015, March 17). Human-centered design. Retrieved from http://mag.hikari.pt/human-centered-design/

Anderson, J. (2013, December 9). The benefits of design— and maker-thinking. Cambridge, MA: Harvard
Graduate School of Education. Retrieved from http://www.gse.harvard.edu/news/13/12/benefits-
design-and-maker-thinking

Anderson, N., Adam, R,, Taylor, P., Madden, D., Melles, G., Kuek, C., .. & Ewens, B. (2014). Design thinking
frameworks as transformative cross-disciplinary pedagogy. Retrieved from http://eprints.qut.edu.
au/82004/1/Anderson%20SD12_2552_Report_2014.pdf

Araya, D., & McGowan, H. (2016, September 14). Education and accelerated change: The imperative for design
learning. Washington, DC: The Brookings Institution. Retrieved from https://www.brookings.edu/
blog/brown-center-chalkboard/2016/09/14/education-and-accelerated-change-the-imperative-for-
design-learning/

Ashiedu, J. A, & Scott-Ladd, B. D. (2012). Understanding teacher attraction and retention drivers: Addressing
teacher shortages. Australian Journal of Teacher Education, 37(11), 17-35.

Association of Teachers and Lecturers. (2015, January 27). New teachers already demotivated about teaching
at the start of their careers. Retrieved from https://www.atl.org.uk/latest/press-release/new-teachers-
already-demotivated-about-teaching-start-their-careers

Australian Curriculum. (2016). Design and technologies: Curriculum. Sydney: ACARA. Retrieved from http://
www.australiancurriculum.edu.au/technologies/design-and-technologies/curriculum/f-10?layout=1

Badke-Schaub, P., Roozenburg, N., & Cardoso, C. (2010, October). Design thinking: a paradigm on its way from
dilution to meaninglessness. InProceedings of the 8th design thinking research symposium (19-20).
Retrieved from http://s3.amazonaws.com/academia.edu.documents/32181169/DTRS8-Badke-Schaub-
et-al.pdf?AWSAccessKeyld=AKIAJ56 TQJRTWSMTNPEA&Expires=1483409882&Signature=grKUyRY
jRDDZyLwGiwGA7Zx%2BHJE%3D&response-content-disposition=inline%3B%20filename%3DDesign_
thinking_A_paradigm_on_its_way_fr.pdf

Ball, D.L. and Cohen, D.K. (1999). Developing practice, developing practitioners: toward a practice-based
theory of professional education.In L. Darling-Hammond and G. Sykes (Eds.): Teaching as the Learning
Profession: Handbook of Policy and Practice, 3-32, Jossey-Bass, San Francisco.

Bandura, A. (1986). Social foundations of thought and action: A social cognitive theory. Englewood Cliffs, NJ:
Prentice-Hall.

Beard, K. S., Hoy, W. K., & Hoy, A. W. (2010). Academic optimism of individual teachers: Confirming a new
construct. Teaching and Teacher Education, 26(5), 1136-1144.

Beetham, H., & Sharpe, R. (2013). Rethinking pedagogy for a digital age: Designing for 21st century learning. routledge.

Béteille, T., Kalogrides, D., Loeb, S. (2012, July). Stepping stones: Principal career paths and school outcomes.
Social Science Research, 41(4), 904-919.

Blikstein, P., & Krannich, D. (2013, June). The makers’ movement and FabLabs in education: experiences,
technologies, and research. In Proceedings of the 12th international conference on interaction design
and children. 613-616. ACM.Retrieved from https://www.researchgate.net/profile/Paulo_Blikstein2/
publication/262173151_The_makers’” movement_and_Fablabs_in_education_experiences_technologies_
and_research/links/54549aafocf2cf51647c44a4.pdf

87



88

References

Bloomberg Businessweek. (2006). A Mind Map From IDEO’s David Kelley. Retrieved from https://www.bloomberg.
com/news/articles/2006-09-24/a-mind-map-from-ideos-david-kelley

Borko, H. (2004). Professional development and teacher learning: mapping the terrain, Educational Researcher, 33(8),
3-15.Retrieved from https://pdfs.semanticscholar.org/f317/c2912db1c09387a5eb17dfa66b063956afba.pdf

Bricolage Academy of New Orleans. (2016). Interviews: Richard and April Johnson. Retrieved from http://
bricolagenola.org/about-us/interviews/richard-and-april-johnson

Bricolage Academy of New Orleans. (2016). Message from our founder. Retrieved from http://bricolagenola.
org/about-us/founder-message

Brooks, R., Brooks, S., & Goldstein, S. (2012). The power of mindsets: Nurturing engagement, motivation, and
resilience in students. In S. L. Christenson, A. L. Reschly, & C. Wylie (Eds.), Handbook of research on
student engagement (541-562). New York, NY: Springer.

Brown, T. (2015). When Everyone Is Doing Design Thinking, Is It Still a Competitive Advantage? Harvard Business
Review. n.p. Retrieved from https://hbr.org/2015/08/when-everyone-is-doing-design-thinking-is-it-
still-a-competitive-advantage

Brown, T. (2008, November). Tales of creativity and play. New York, NY: TED. Retrieved from https://www.ted.
com/talks/tim_brown_on_creativity_and_play/transcript?language=en

Brown, T. (2009). Change by design. Retrieved from https://books.google.com/books/about/Change_by_Design.
html?id=x7PjWyVUoVAC

Buchanan, R. (2001). Human dignity and human rights: Thoughts on the principles of human-centered design.
Design issues, 17(3), 35-39. Retrieved from http://ieeexplore.ieee.org/abstract/document/6790266/

Buchanan, R. (1992). Wicked problems in design thinking. Design issues, 8(2), 5-21. Retrieved from http://web.
mit.edu/jrankin/www/engin_as_lib_art/Design_thinking.pdf

Business Innovation Factory. (2015). SD4E: Students design for education. [Video File]. Retrieved from https://
vimeo.com/125506237

Candler, M. (2015, March 31). The Tiny Schools Project; Let’s test new types of schools at small scale. Retrieved
from https://medium.com/@mcandler/the-tiny-schools-project-f3036d71733d

Candler, M. (2016). Think big, go small. Education Next, 16(4), 84.

Capital Impact Partners. (2015). Henry Ford Academy student designs his future. Retrieved from http://www.
capitalimpact.org/henry-ford-academy-student-designs-his-future/

Capital One. (2016). Capital One Digital. Retrieved from https://www.capitalone.com/go-digital/

Carroll, M., Goldman, S., Britos, L., Koh, J., Royalty, A., & Hornstein, M. (2010). Destination, imagination and the
fires within: Design thinking in a middle school classroom. International Journal of Art & Design Education,
29(1), 37-53. Retrieved from https://web.stanford.edu/group/redlab/cgi-bin/publications_resources.php

Chai, C. S., Koh, E., Lim, C. P., & Tsai, C. C. (2014). Deepening ICT integration through multilevel design of
technological pedagogical content knowledge. Journal of Computers in Education, 1(1), 1-17. Retrieved
fromhttp://link.springer.com/article/10.1007/540692-014-0002-1

Churchman, C. W. (1967). Wicked Problems. Management Science, 4(14), B-141-42. Retrieved from https://
punkrockor.files.wordpress.com/2014/10/wicked-problems-churchman-1967.pdf

Cohen, D.K. (1988). Teaching practice: plus que ¢a change. In Jackson, P. W. (Ed.), Contributing to educational
change (27-84). Berkeley, CA: McCutchan Publishing Corporation.

Commonwealth Bank of Australia. (2016). Working here: Enterprise services. Retrieved from https://www.
commbank.com.au/about-us/careers/working-here/enterprise-services.html

Core77. (2016). The Teachers Guild: Solving the biggest challenges in education today. Retrieved from http://
designawards.core77.com/Design-Education-Initiative/51061/Solving-the-biggest-challenges-in-
education-today

Cross, N. (2006). Design as a discipline. Designerly Ways of Knowing, 95-103. Retrieved from http://link.
springer.com/chapter/10.1007/1-84628-301-9_7

Cross, N. (2001). Designerly ways of knowing: design discipline versus design science. Design issues, 17 (3), 49-55.
Retrieved from http://oro.open.ac.uk/3281/1/Designerly-_DisciplinevScience.pdf



References

Cross, N. (2001). Design cognition: Results from protocol and other empirical studies of design activity. Retrieved
from http://oro.open.ac.uk/3285/1/Design%20Cognition.pdf

Cross, N. (1982). Designerly ways of knowing. Design studies, 3(4), 221-227. Retrieved from http://oro.open.
ac.uk/39253/8/Designerly%20Ways%200f%20Knowing%20DS.pdf

Cuban, L. (1986). Teachers and machines. New York: Teachers College Press.

Eds. (2016). Spare the child, spin the wheel and do away with corporal punishment. Daily Thanthi, dtNext.
Retrieved from http://www.dtnext.in/News/City/2016/02/05215900/Spare-the-child-spin-the-wheel-
and-do-away-with-corporal.vpf

Davidson, C. N. (2011). Now you see it: How technology and brain science will transform schools and business
for the 21st century. New York, NY: Penguin Books.

Davila, T., Epstein, M. J., & Shelton, R. D. (2012). Making innovation work: How to manage it, measure it, and
profit from it. Upper Saddle River, NJ: Pearson.

Design for Change. (2016a). About: From the founder. Retrieved from http://www.dfcworld.com/about.html

Design for Change. (2016b). How do we unleash the “I can” superpower? Retrieved from http://www.dfcworld.com/
fids.html

Design for Change. (2016¢). Impact. Retrieved from http://www.dfcworld.com/research.html
Design for Change. (2016d). Global promo 2016. [Video File]. Retrieved from https://youtu.be/2kUZF8lKp64

Design Thinking in Schools. (2013, November 12). Henry Ford Learning Institute. Retrieved from http://www.
designthinkinginschools.com/directory/henry-ford-learning-institute/

Design-Lab Schools. (2016). Assessments. Retrieved from http://design-labschools.org/assessments.php
Dewey, J. (1916). Democracy and Education: An Introduction to Philosophy of Education. Macmillan.
Dewey, J. (1915). The school and society. University of Chicago Press.

DIY. (2016). Skills: Innovator. Retrieved from https://diy.org/skills/innovator

Dong, C. (2015, July 7). Stanford d.school’s Bernie Roth recommends a bias toward action. Stanford, CA: Stanford
University. Retrieved from http://news.stanford.edu/2015/07/07/roth-dschool-book-070715/

Dorst, K. (2011). The core of ‘design thinking’and its application. Design studies, 32(6), 521-532.

Dorst, K. (2010, October). The nature of design thinking. In Proceedings of the 8th design thinking research
symposium. 19-20. Retrieved from http://www3.nd.edu/~amurniek/assets/DTRS8-Dorst.pdf

Drenttel, W. (2010, May 6). Design for Change contest. Brooklyn, NY: Design Observer. Retrieved from http://
designobserver.com/feature/design-for-change-contest/13508

d.school: Institute of Design at Stanford. (2017). Use our methods. Retrieved fromhttp://dschool.stanford.edu/
use-our-methods/

Duncan, A. K., & Breslin, M. A. (2009). Innovating health care delivery: The design of health services.
Journal of Business Strategy, 30(2/3), 1320. Retrieved from http://www.emeraldinsight.com/doi/
abs/10.1108/02756660910942427

Dunne, D., & Martin, R. (20086). Design thinking and how it will change management education: An interview
and discussion. Academy of Management Learning & Education, 5(4), 512-523. Retrieved from http://
www-2.rotman.utoronto.ca/facbios/file/DunneMartin.pdf

Dweck, C. (2016). What having a “growth mindset” actually means. Retrieved from https://hbr.org/2016/01/
what-having-a-growth-mindset-actually-means

Economic Strategies Committee. (2010, February). Report of the Economic Strategies Committee: High skilled
people, innovative economy, distinctive global city. Singapore: Ministry of Trade and Industry. Retrieved
from https://www.mti.gov.sg/ResearchRoom/Documents/app.mti.gov.sg/data/pages/885/doc/ESC%20
Full%20Report.pdf

Edelson, D.C. (2002). Design research: what we learn when we engage in design, The Journal of the Learning
Sciences, (11)1, 105-121. Retrieved from http://s3.amazonaws.com/media.loft.io/attachments/Design%20
Research%20What%20We%20Learn%20When%20We%20Engage%20in%20D.pdf

89



90

References

Education Changemakerss. (2016). A better world. Retrieved from http://www.educationchangemakers.
com/a_better_world.html

Ertmer, P. A. (2005). Teacher pedagogical beliefs: The final frontier in our quest for technology integration?
Educational Technology Research and Development, 53(4), 25-39. Retrieved from http://galleries.
lakeheadu.ca/uploads/4/0/5/9/4059357/pedagogical_beliefs_psts_technology.pdf

Ertmer, P. A. (1999). Addressing first and second-order barriers to change: Strategies for technology integration.
Educational Technology Research & Development, 47(4), 47-61. Retrieved from http://edtech2.boisestate.
edu/williamstewart287/512/module1/assets/Ertmer_1999.pdf

Ertmer, P.A., Ottenbreit-Leftwich, A.T. (2013). Removing obstacles to the pedagogical changes required by
Jonassens vision of authentic technology-enabled learning. Computers and Education, 64, 175-182.
Retrieved from http://ltc-ead.nutes.ufrj.br/constructore/objetos/2%ba%20artigo%20-%20Removing %20
obstacles%20to%20the%20pedagogical%20changes.pdf

Ertmer, P. A., & Simons, K. D. (2006). Jumping the PBL implementation hurdle: Supporting the efforts of K-12
teachers. Interdisciplinary Journal of Problem-Based Learning, 1(1), 40-54.

Escalino. (2014). The A team. [Video File]. Retrieved from https://youtu.be/5CJuJ16se7]

Extraordinaires Design Studio. (2015, March 1). Why are the Extraordinaires so extraordinary? Retrieved from
https://www.extraordinaires.com/blog/why-are-the-extraordinaires-so-extraordinary

Farrell, R., & Hooker, C. (2013). Design, science and wicked problems. Design Studies, 34(6), 681-705. Retrieved
from https://www.researchgate.net/profile/Cliff_Hooker/publication/259097568_Design_science_
and_wicked_problems/links/549436d50cf2456f1c9d857d.pdf

Faust, D. G. (2014, October 16). President Faust’s fall 2014 letter. Cambridge, MA: Harvard University. Retrieved
from http://www.harvard.edu/president/news/2014/president-fausts-fall-2014-letter

Fendt, J., & Kaminska-Labbé, R. (2011). Relevance and creativity through design-driven action research:
Introducing pragmatic adequacy. European Management Journal, 29(3), 217-233. Retrieved from
http://www.sciencedirect.com/science/article/pii/S0263237310000885

The Financial Brand. (2015, June 8). Peek inside 7 of the banking world’s coolest innovation labs. Retrieved from
http://thefinancialbrand.com/52177/7-of-the-coolest-innovation-labs-in-banking/

Findley, R. (2016, August 1). How Stanford took a cue from our school in Africa.. and everybody won. Seattle, WA:
Getting Smart. Retrieved from http://gettingsmart.com/2016/08/how-stanford-took-a-cue-from-our-
school-in-africa-and-everybody-won/

Fox, Brian. (2016). Developing strong relationships between African American families and school staff. San
Francisco, CA: San Francisco Unified School District iLab. Retrieved from http://ilab.sfusd.edu/
developing-strong-relationships-between-african-american-families-and-school-staff/

Freire, P. (1970). Pedagogy of the oppressed. New York, NY: Continuum.

Fricke, V. (2016, May 4). A teacher’s perspective: What I learned from shadowing a high school student. San
Carlos, CA: Education Elements. Retrieved from https://www.edelements.com/blog/what-i-learned-
from-shadowing-a-high-school-student

Fridman, E. (2013, July 25). David Kelley on creative confidence, building to think, defining innovation,
multidisciplinary teams & so much more.. Retrieved from http://rethinked.org/?p=4452

Fromberg, D. P,, & Gullo, D. F. (1992). Perspectives on children. In L. R. Williams & D. P. Fromberg (Eds.),
Encyclopedia of early childhood education (191-194). New York, NY: Garland Publishing.

Fromberg, D.P. (1990). Play issues in early childhood education.In C. Seedfeldt (Ed.), Continuing issues in early
childhood education (223-243). Columbus, OH: Merrill.

Garet, M.S., Porter, A.C., Desimone, L., Birman, B.F. & Yoon, K.S. (2001). What makes professional development
effective? Results from a national sample of teachers, American Educational Research Journal, 38(4),
915-945. Retrieved from http://mc-6051-337390055.us-east-1.elb.amazonaws.com/sites/default/files/
downloads/report/aera_designing_o.pdf

Galileo Learning. (2016a). Our mission: Create a world of fearless innovators. Retrieved from http://www.
galileo-camps.com/about/mission

Galileo Learning. (2016b). Recognition: Don’t take our word for it. Retrieved from http://www.galileo-camps.
com/about/recognition



References

Galileo Learning. (2011). The Galileo innovation approach. [Video File]. Retrieved from https://youtu.be/6e5sM5T08JX 4
GMin. (2016). InChallenges. Retrieved from http://gmin.org/inchallenges

Goldman, S. & Kabayadondo, Z. (2017). Taking Design Thinking to School: How the Technology of Design Can
Transform Teachers, Learners, and Classrooms. Routledge.

Gonzalez, S. (2016, June 7). How Dr. King, Jr. Elementary created a culture of innovation with 20% time. Mountain
View,CA:Google.Retrievedfromhttps://blog.google/topics/education/how-dr-king-jr-elementary-created/

Graham, P. A. (2005). Schooling America: How the public schools meet the nation’s changing needs. Oxford,
UK: Oxford University Press.

Grant, D. (1979). Design methodology and design methods. Design Methods and Theories, 13(2), 46-47.
Gunderson, S., Jones, R., & Scanland, K. The jobs revolution: Changing how America works. Copywriters Incorporated.
Guskey, T. R. (1986). Staff development and the process of teacher change. Educational Researcher, 15(5), 5-12.

Hasso Plattner Institute of Design at Stanford University & IDEO. (2013). Design thinking in schools: K12.
Retrieved from http://www.designthinkinginschools.org/

Hasso Plattner Institute of Design at Stanford University. (2010). An introduction to design thinking: Process
guide. Retrieved from https://dschool.stanford.edu/sandbox/groups/designresources/wiki/36873/
attachments/74b3d/ModeGuideBOOTCAMP2010L.pdf

Hasso Plattner Institute of Design at Stanford. (2007). Design Thinking Process. Stanford University.

Hatchuel, A., Le Masson, P., & Weil, B. (2002). From knowledge management to design-oriented organisations.
International Social Science Journal, 54(171), 25-37. Retrieved from http://s3.amazonaws.com/academia.
edu.documents/45891010/1468-2451.0035620160523-2029-1tmytbt.pdf?AWSAccessKeyld=AKIAJ56
TQJRTWSMTNPEA&Expires=1483411116&Signature=sbd PUAuhBBPKd1H5Pg2llH8MxtCc%3D&respon
se-content-disposition=inline%¥3B%20filename%3DFrom_knowledge_management_to_design-orie.pdf

High Tech High Graduate School of Education. (2016). GSE digital portfolios. Retrieved from http://gse.
hightechhigh.org/GSEdigitalPortfolios.php

Hirsch Jr, E. D. (1996). Reality’s Revenge: Research and Ideology. American Educator, 20(3). Retrieved from
http://eric.ed.gov/?id=EJ537012

Holland, B. (2016, February 25). Design thinking and PBL. Retrieved from https://www.edutopia.org/blog/
design-thinking-and-pbl-beth-holland

Horn, M. (2015). The rise of AltSchool and other micro-schools. Education Next, 15(3), 77-78.

IBM. (2010). Capitalizing on complexity: Insights from the global Chief Executive Officer survey. Retrieved from
https://public.dhe.ibm.com/common/ssi/ecm/gb/en/gbe03297usen/GBE03297USEN.PDF

IDEO. (2016). Designing a school system from the ground up: Scaling an entire network of schools for the growing
Peruvian middle class. Retrieved from https://www.ideo.com/case-study/designing-a-school-system-
from-the-ground-up

IDEO. (2012). Design thinking for educators. Retrieved from http://www.designthinkingforeducators.com/toolkit/

IDEO. (2009). A design thinking approach to public school for Henry Ford Learning Institute. Retrieved from
http://www.ideo.com/work/a-design-thinking-approach-to-public-school

Ignatius, A. (2015). How Indra Nooyi turned design thinking into strategy: An interview with PepsiCo’s CEO.
Harvard Business Review, 93(9), 80-85.

Imagination Foundation. (2016). Design for Change cardboard challenge playbook. Retrieved from http://
cardboardchallenge.com/wp-content/uploads/2016/09/DFC-Cardboard-Challenge-Playbook-2016.pdf

Jagadeeshi, V. (2015, October 6). Chennai kids unite against corporal punishment. The Times of India.

Johansson-Skéldberg, U.,, Woodilla, J., & Cetinkaya, M. (2013). Design thinking: Past, present and possible
futures.Creativity and Innovation Management, 22(2). Retrieved from 121146.doi:10.1111/caim.12023

K-12 Design Challenge Atlanta. (2016). Our process. Retrieved from http://www.atlantaki2designchallenge.
org/our-process.html



92

References

K-12 Design Challenge Atlanta. (2014, April 30). Reflection 5: Milton High School. Retrieved from http://www.
atlantaki12designchallenge.org/blog/reflection-5-milton-high-school

The K12 Lab Wiki. (2013). HFLI rubric. Stanford, CA: Hasso Plattner Institute of Design at Stanford University.
Retrieved from https://dschool.stanford.edu/groups/ki2/wiki/eo4cb/HFLI_Rubric.html

The K12 Lab Wiki. (2009). Steps in a design thinking process. Stanford, CA: Hasso Plattner Institute of Design
at Stanford University. Retrieved from https://dschool.stanford.edu/groups/k12/wiki/17cff/Steps_
in_a_Design_Thinking_Process.html

Kagan, D. M. (1992). Implications of research on teacher belief. Educational Psychologist, 27(1), 65-90. Retrieved
from http://www.tandfonline.com/doi/abs/10.1207/s15326985ep2701_6

Kershner, R., Warwick, P., Mercer, N., & Kleine Staarman, J. (2014). Primary children’s management of themselves
and others in collaborative group work:‘Sometimes it takes patience..”. Education 3-13, 42(2), 201-216.
Retrieved fromhttp://www.tandfonline.com/doi/abs/10.1080/03004279.2012.670255

Kimbell, L. (2011). Rethinking design thinking: Part I. Design and Culture, 3(3), 285-306. Retrieved from http://
www.tandfonline.com/doi/abs/10.2752/175470811X13071166525216?journalCode=rfdc20

Knudsen, J. & Shechtman, N. (2017). Professional Development That Bridges the Gap between Workshop and
Classroom through Disciplined Improvisation.In Taking Design Thinking to School: How the Technology
of Design Can Transform Teachers, Learners, and Classrooms. Routledge.

Koh,J.H.L.,Chai,C.S.,&Lim, W.Y. (2015). Creating and learning through design: teacher professional development
for 21st century learning. Retrieved from https://repository.nie.edu.sg/bitstream/10497/17354/3/
ICRWL-2015-Papero67_a.pdf

Koh, J.H.L., Chai, C.S., Wong, B., & Hong, H. (2015). Design thinking for education: Conceptions and applications
inteaching and learning. Singapore: Springer.

Kronholz, J. (2013). No substitute for a teacher: Adults’ absences shortchange students. Education Next, 13(2), 16-21.

Larmer, John. (2015). Project-Based Learning vs. Problem-Based Learning vs. X-BL. Edutopia.https://www.
edutopia.org/blog/pbl-vs-pbl-vs-xbl-john-larmer

LA School Finder. (2016). School profiles: Bricolage Academy. Retrieved from http://laschoolfinder.com/schools/
detail/821/Bricolage-Academy

Lave, J. and Wenger, E. (1991). Situated Learning: Legitimate Peripheral Participation, Cambridge University
Press. Retrieved from http://www.universidad-de-la-calle.com/Wenger.pdf

Lave, J. (1988). Cognition in Practice: Mind, Mathematics and Culture in Everyday Life, Cambridge University
Press. Retrieved from https://books.google.com

Lawson, B. (2006). How designers think: The design process demystified. Routledge. Retrieved from http://
s3.amazonaws.com/academia.edu.documents/43150381/How_Designers_Think_Criteria_Measurement_
Design_Judgement.pdf?AWSAccessKeyld=AKIAJ56 TQJRTWSMTNPEA&Expires=1483411634&S
ignature=Pc%2FgGV9lYVBDiypfsfsAnDPjobU%3D&response-content-disposition=inline%3B%20f-
lename%3DHow_Designers_Think_Criteria_ Measurement.pdf

Lawson, B., & Dorst, K. (2009). Design expertise. 31. Oxford, UK: Architectural Press. Retrieved from http://
bit.ly/2h671df

Lawson, B. (2006 [1980]). How Designers Think: The Design Process Demystified, 4th edn. Architectual Press,
Oxford. Leong, B. and C. Retrieved from https://www.researchgate.net/publication/30872105_How_
Designers_Think_-_The_Design_Process_Demystified

Leavy, B. (2010). Design thinking — a new mental model of value innovation. Strategy & leadership, 38(3), 5-14.
Retrieved from http://www.emeraldinsight.com/doi/abs/10.1108/10878571011042050

Leifer, L., & Meinel, C. (2014). Design thinking research: Building innovation eco-systems. Hasso Plattner (Ed.).
Springer. Retrieved from http://library.wur.nl/WebQuery/clc/2140506

Lilly, F. R. (20086, February 19). Optimism levels of student teachers within teacher education credential
programs: A guided inquiry in everyday creativity. Retrieved from http://www.csus.edu/indiv/1/lillyf/
optimismarticle.pdf

Lindberg, T., Noweski, C., & Meinel, C. (2010). Evolving discourses on design thinking: how design cognition
inspires meta-disciplinary creative collaboration. Technoetic Arts, 8(1), 31-37. Retrieved from https://
edit8o1fallio.pbworks.com/f/lindberg,snoweski+and+meinel.pdf



References

Madda, M.J. (2016). XQ Institute Announces 10 Winners of ‘Super Schools’ Competition. Edsurge. Retrieved
from https://www.edsurge.com/news/2016-09-14-xg-institute-announces-ten-winners-of-super-
schools-competition

Madsen, S. (2015). The Hack “Mindset” for School Change. Getting Smarter. http://www.gettingsmart.
com/2015/03/hack-mindset-school-wide-change/

Majithia, R., & Burman, S. (n.d.). Design Education— Evolution to Change Makers.

Martin, L. (2015). The promise of the Maker Movement for education. Journal of Pre-College Engineering Education
Research (J-PEER), 5(1), 4. http://docs.lib.purdue.edu/cgi/viewcontent.cgi?article=1099&context=jpeer

Martin, R. L. (2010). Design thinking: achieving insights via the knowledge funnel. Strategy & Leadership, 38(2),
37-41.d0i:10.1108/10878571011029046

Martin, R. L., & Christensen, K. (2013). Rotman on Design: The best on design thinking from Rotman Magazine.
Toronto, Canada: University of Toronto Press.

Mau, B., & O’Donnell Wicklund Pigozzi and Peterson. (2010). The Third Teacher/79 Ways You Can Use Design
to Transform Teaching & Learning. New York.

Mbazo, M. (2014, May 5). GSP curriculum — the BUILD process. Gauteng, South Africa: African Leadership
Academy. Retrieved from http://alasummer.org/2014/05/05/gsp-curriculum-the-build-process/

Mehalik, M. M., Doppelt, Y., & Schuun, C. D. (2008). Middle-school science through design-based learning
versus scripted inquiry: Better overall science concept learning and equity gap reduction. Journal of
Engineering Education, 97(2), 71-85. Retrieved from http://www.lrde.pitt.edu/Schunn/research/papers/
Mehaliketal JEE2008.pdf

Melles, G., Anderson, N., Barrett, T., & Thompson-Whiteside, S. (2015). Problem Finding through Design Thinking
in Education. In Inquiry-Based Learning for Multidisciplinary Programs: A Conceptual and Practical
Resource for Educators, 91-209. Emerald Group Publishing Limited. Retrieved from https://www.
researchgate.net/profile/Gavin_Melles/publication/273320854_Problem_Finding_through_Design_
Thinking_Education/links/555be7b708aeg91e75e7696a4.pdf

Mioduser, D., Nachmias, R., Tubin, D., & Forkosh-Baruch, A. (2003). Analysis schema for the study of domains
and levels of pedagogical innovation in schools using ICT. Education and information technologies, 8(2),
23-36. Retrieved from http://s3.amazonaws.com/academia.edu.documents/3457915/Analysis_Schema.
pdf?AWSAccessKeyld=AKIAJ56 TQJRTWSMTNPEA&Expires=1483413529&Signature=dOmUogcJK
M%2FZ4IMN8hvqVMbgKZg%3D&response-content-disposition=inline%3B%20filename%3DAnalysis_
schema_for_the_study_of_domains.pdf

Mitchell, D. (2014). What really works in special and inclusive education: Using evidence-based teaching
strategies. New York, NY: Routledge.

Morgan, J. (2014, November 11). The 7 principles of the future employee. Retrieved from http://www.forbes.
com/sites/jacobmorgan/2014/11/11/the-7-principles-of-the-future-employee/

Nasserghodsi, C. (2014, April 4). How design thinking enables creative problem solving. Dubai: Innovation 360.
Retrieved from http://innovation360.co/design-thinking-creative-problem-solving/

Niederhauser, D. S., & Stoddart, T. (2001). Teachers’instructional perspectives and use of educational software.
Teaching and Teacher Education, 17, 15-31. Retrieved from https://www.researchgate.net/profile/
Trish_Stoddart/publication/2939546_Teachers’_instructional_perspectives_and_use_of_educational _
software/links/0ob7d53bae45{38642000000.pdf

New York City Department of Education. (2013, May 28). Chancellor Walcott announces winners
of the Gap App Challenge. Retrieved from http://schools.nyc.gov/Offices/mediarelations/
NewsandSpeeches/2012-2013/052813_gapapp.htm

Next Generation Learning Challenges. (2016, October 10). Celebrating XQ Super Schools with NGLC roots:
Powderhouse Studios. Seattle, WA: Bill and Melinda Gates Foundation. Retrieved from http://
nextgenlearning.org/blog/celebrating-xq-super-schools-ngle-roots-powderhouse-studios

Noweski, C., Scheer, A., Biittner, N., von Thienen, J., Erdmann, J., & Meinel, C. (2012). Towards a paradigm shift
in education practice: Developing twenty~first century skills with design thinking. In Hasso Plattner, C.
Meinel, & L. Leifer (Eds.), Design thinking research (71-94). Heidelberg, Germany: Springer.

NSW Department of Community Services. (2005, January). Good practice guide: Working with culturally and
linguistically diverse (CALD) people and communities. Retrieved from http://www.eccq.com.au/wp-
content/uploads/2012/01/cald_good_practice_guide-nsw.pdf

93



94

References

O’Connell, A. (2014, May 9). How this startup’s “micro-school” network could change the way we educate now.
New York, NY: Fast Company. Retrieved from https://www.fastcompany.com/3028073/how-this-
startups-micro-school-network-could-change-the-way-we-educate-now

OECD. (2014). New Insights from TALIS 2013: Teaching and Learning in Primary and Upper Secondary Education,
OECD Publishing. Retrieved from http://www.oecd.org/publications/new-insights-from-talis-2013-
9789264226319-en.htm

OECD. (2012). PISA 2012 results in focus: What 15-year-olds know and what they can do with what they know.
Retrieved from https://www.oecd.org/pisa/keyfindings/pisa-2012-results-overview.pdf

Olukotun, D. (2012, November 13). The Hogwarts for entrepreneurs. Retrieved from http://www.hufiingtonpost.
com/deji-olukotun/african-leadership-academy_b_2103731.html

Pajares, M. F. (1992). Teachers’ beliefs and educational research: Cleaning up a messy construct.
Review of Educational Research, 62(3), 307-332. Retrieved from http://media.dropr.com/
pdf/9gnziXcoKpR4NEygcZferbvB3HonvxCa.pdf

Partnership for 21st Century Learning. (2016a, January). Framework for 21st century learning. Retrieved from
http://www.p21.org/storage/documents/docs/P21_framework_0816.pdf

Partnership for 21st Century Learning. (2016b). Exemplar schools: Henry Ford Academy-School for Creative
Studies district. Retrieved from http://www.p21.org/exemplar-program-case-studies/1850-case-study-
henry-ford

Pasulka, N. (2014, September 23). This Kenyan teenager made a simple device to stop elephant poaching.
Retrieved from http://www.takepart.com/article/2014/09/23/19-year-old-kenyan-girl-made-simple-
device-stop-poaching-and-save-elephants

Penuel, W., Fishman, B., Cheng, B., & Sabelli, N. (2011). Organizing research and development at the intersection
of learning, implementation, and design. Educational Researcher, 40(7), 331-337. Retrieved from http://
www.faculty.umb.edu/pjt/penueli1.pdf

Plattner, H., Meinel, C., & Leifer, L. (Eds.). (2016). Design thinking research: Making design thinking foundational.
Heidelberg, Germany: Springer.

Population Reference Bureau. (2013). 2013 world population data sheet. Retrieved from http://www.prb.org/
publications/datasheets/2013/2013-world-population-data-sheet/data-sheet.aspx

Porras-Hernéndez, L. H., & Salinas-Amescua, B. (2013). Strengthening TPACK: A Broader notion of context
and the use of teacher’s narratives to reveal knowledge construction. Journal of Educational
Computing Research, 48(2), 223-244. Retrieved from http://citeseerx.ist.psu.edu/viewdoc/
download?doi=10.1.1.966.235&rep=rep1&type=pdf

Quito, A. (2016, September 11). IBM is gearing up to become the world’s largest and most sophisticated design
company. New York, NY: Quartz. Retrieved from http://qz.com/755741/ibm-is-becoming-the-worlds-
largest-design-company/

Quattrocchi, C. (2014). What a Peruvian School Designed by IDEO Looks Like. Edsurge. Retrieved from https://
www.edsurge.com/news/2014-08-13-what-a-peruvian-school-designed-by-ideo-looks-like

Ramirez, A. (2013, June 24). Smashing silos! Retrieved from https;//www.edutopia.org/blog/smashing-silos-ainissa-ramirez

Razzouk, R., & Shute, V. (2012). What is design thinking and why is it important? Review of Educational Research.
Retrieved from http://myweb.fsu.edu/vshute/pdf/designthinking.pdf

Robinson, K. (20086, June). Do schools kill creativity? Subtitles and transcript. New York, NY: TED. Retrieved from
http://www.ted.com/talks/ken_robinson_says_schools_kill_creativity/transcript?language=en

Rowe, K. (2005, December). Teaching reading: Report and recommendations. Barton, Australia:
Commonwealth of Australia. Retrieved from http://research.acer.edu.au/cgi/viewcontent.
cgi?hilename=2&article=1004&context=tll_misc&type=additional

Rowe, P. G. (1987). Design thinking. Boston, MIT Press.

St. Vrain Valley School District. (2016a). Design Challenge empowers educators to bring innovation into their
classrooms. Retrieved from http://svvsd.org/updates/design-challenge-empowers-educators-bring-
innovation-classrooms

St. Vrain Valley School District. (2016b). U.S. Department of Education grant performance report (ED 524B):
Executive summary. Retrieved from http://www.svvsd.org/files/SVVSD-Grant-Performance-Report-
(ED-524B)-Executive-Summary-Final-ES.pdf



References

Sanders, E. B. N., & Stappers, P. J. (2008). Co-creation and the new landscapes of design. Co-design, 4(1), 5-18.
Retrieved from http://www.tandfonline.com/doi/full/10.1080/15710880701875068

Scheer, A., Noweski, C., & Meinel, C. (2012). Transforming constructivist learning into action: Design thinking
in education. Design and Technology Education, 17(3), 8-19.

Schawbel, D. (2013, October 15). David and Tom Kelley: How to gain creative confidence at work. Retrieved from
http://www.forbes.com/sites/danschawbel/2013/10/15/david-and-tom-kelley-how-to-gain-creative-

confidence-at-work

Schén, Donald A. (1983). The reflective practitioner: How professionals think in action. Vol. 5126. Basic books.
Retrieved from http://www.citeulike.org/group/14517/article/8503000

Schén, D. A. (1992). The theory of inquiry: Dewey’s legacy to education. Curriculum inquiry, 22(2), 119-139. Retrieved
from http://www.tandfonline.com/doi/abs/10.1080/03626784.1992.11076093?journalCode=rcui20

School Retool. (2015). Marthaa Torres: Adopting a hack mindset. [Video File]. Retrieved from https://vimeo.
com/132158128

Schunk, D. H. (2000). Learning theories: An educational perspective (3rd. ed.). Upper Saddle River, NJ: Merrill/
Prentice Hall. Retrieved from http://trove.nla.gov.au/work/6968694

Shanmugaratnam, T. (2005, September 22). Speech by Mr. Tharman Shanmugaratnam, minister for education,
at the MOE Work Plan Seminar 2005. Singapore: Ministry of Education. Retrieved from https://www.
moe.gov.sg/media/speeches/2005/sp20050922.htm

Shryock, C. (2016). SubHack: When the teacher is absent. San Francisco, CA: The Teachers Guild. Retrieved
from https://collaborate.teachersguild.org/challenge/how-might-we-create-rituals-and-routines-that-
establish-a-culture-of-innovation-in-our-classrooms-and-schools/ideas/when-the-teacher-is-absent

Shulman, L. S. (2005). Signature pedagogies in the professions. Daedalus, 134(3), 52-59. http://gse.buffalo.edu/
gsefiles/documents/about/Signature-pedagogies-in-the-professions.pdf

Sigey, M. (2016). Mercy Sigey. Retrieved from https://about.me/sigeychep

Slavin, R. E., Madden, N. A., Dolan, L. J., Wasik, B. A, Ross, S., Smith, L., & Dianda, M. (1996). Success for All:
A summary of research. Journal of Education for Students placed at Risk, 1(1), 41-76. Retrieved from
http://files.eric.ed.gov/fulltext/ED438363.pdf

Sleeter, C.E. (2005). Un-standardizing curriculum: Multicultural teaching in the standards-based curriculum.
New York, NY: Teachers College Press.

Springpoint Schools. (2015, August). Reflections on new school design: Kerry Tuttlebee & Chris Audette, 360
High School. Retrieved from http://www.springpointschools.org/blog/2015/08/reflections-new-school-
design-kerry-tuttlebee-chri/

Stanford University. (2007). Education 303X: Designing learning spaces. Retrieved from http://web.stanford.
edu/class/educ303x/ProjectTeams.Nueva.html

STIR Education. (2016). Our approach. Retrieved from http://www.stireducation.org/#our-approach

SXSWedu. (2016, August 30). SXSWedu August community update now available. Retrieved from http://sxswedu.
com/news/2016/august-community-update-infographic

SYPartners. (2016). Rethinking high school with XQ. Retrieved from https://www.sypartners.com/news/
rethinking-high-school-with-xq/

Tan, C. (2013). Learning from Shanghai: Lessons on achieving educational success. Singapore: Springer.

Teach Middle East. (2015, December 6). GEMS Education underscores community engagement and design-
thinking at UAE Week of Innovation. Retrieved from http://teachmiddleeastmag.com/3604-2/

The Teachers Guild. (2016). The Teachers Guild. Retrieved from http://teachersguild.org/
THNKR. (2013, May 1). Kelvin Doe at TEDxTeen. [Video File]. Retrieved from http://youtu.be/4aQ2h3VaC3c

THNKR. (2012, November 16). 15-yr-old Kelvin Doe wows M.I.T. [Video File]. Retrieved from http://youtu.be/
XOLOLrUBRBY

95



96

References

Tischler, L. (2009, February). IDEO’s David Kelley on “design thinking.” New York, NY: Fast Company. Retrieved
from https://www.fastcodesign.com/1139331/ideos-david-kelley-design-thinking

Tonkinwise, C. (2010). “A Taste for Practices: Unrepressing Style in Design Thinking.” Proceedings of the 8th
Design Thinking Research Symposium (DTRS8), Sydney, October 19-20: 381-8. Retrieved from http://
www.sciencedirect.com/science/article/pii/S0142694X1100055X

Tyack, D., & Cuban, L. (1995). Tinkering toward utopia: A century of public school reform. Cambridge, MA:
Harvard University Press.

United Nations Development Programme. (2016). About Sierra Leone. Retrieved from http://www.sl.undp.org/
content/sierraleone/en/home/countryinfo.html

U.S. Department of Education. (2010). Transforming American education: Learning powered by technology.
Washington, DC: Office of Educational Technology. Retrieved from https://www.ed.gov/sites/default/
files/netp2010.pdf

Viki, T. (2016). Five Reasons Your Boss Was Right To Shut Down Your Innovation Lab. Forbes. http://www.
forbes.com/sites/tendayiviki/2016/09/04/five-reasons-your-boss-was-right-to-close-your-innovation-
lab/#7248e3c64f5b

Vygotsky, L. S. (1978 [1934]). Thought and Language. MIT Press.

The Weekend Australian. (2016, March 24). Why design thinking is the biggest buzzword in business. Retrieved
from http://www.theaustralian.com.au/business/wall-street-journal/why-design-thinking-is-the-
biggest-buzzword-in-business/news-story/5de75435af304538718001c14699493e

Weinbaum, E., & Supovitz, J. (2010). Planning ahead: Make program implementation more predictable. Phi Delta
Kappan, 91(7), 68-71. Retrieved from http://journals.sagepub.com/doi/full/10.1177/003172171009100714

Weller, C. (2015). A Peruvian billionaire contracted a world-famous design firm to remake his country’s private
school system, and the results are stunning. Business Insider. Retrieved from http://www.businessinsider.
com/innova-schools-in-peru-offer-great-education-for-cheap-2015-7?1R=T/#nearly-a-quarter-of-perus-
8-million-kids-attend-private-school-because-the-public-school-system-is-in-such-bad-shape-schools-
can-feel-like-jails-so-rodriguez-pastor-worked-with-ideo-to-make-innova-feel-as-open-and-expansive-
as-possible-2

Wiggins, G. P., & McTighe, J. (2005). Understanding by design. Ascd. Retrieved from http://library.uncg.edu/
info/distance_education/wiggins.pdf

Wise, S. (2016, February 8). Design thinking in education: Empathy, challenge, discovery, and sharing. Retrieved
fronhttps://www.edutopia.org/blog/design-thinking-empathy-challenge-discovery-sharing-susie-wise

Wright, C. (2016, March 5). On “Shadow a Student” day, it’s the principal’s turn to learn. Tampa Bay Times.
XQ. (2016a). About the project: Imagine a Super School. Retrieved from https://xgsuperschool.org/abouttheproject
XQ. (2016b). Challenge: The dreams are in. It’s time to begin. Retrieved from http://xqsuperschool.org/challenge

XQ. (2016¢). XQ: The Super School Project moves to develop phase. New York, NY: PR Newswire. Retrieved
from http://www.prnewswire.com/news-releases/fact-sheet-xq-the-super-school-project-moves-to-
develop-phase-300248786.html

XQ. (2017). A Collective of Creators. Retrieved from https://xqsuperschool.org/whoweare

Zhao, Y., & Frank, K. A. (2003). Factors affecting technology uses in schools: An ecological perspective. American
educational research journal, 40(4), 807-840. Retrieved from http://blogs.ubc.ca/etecs11dlgio/
files/2012/07/zhaofrank2003.pdf

Zielezinski, M. (2017). Finding Your Fit: Empathy, Authenticity, and Ambiguity in the Design Thinking Classroom.
In Taking Design Thinking to School: How the Technology of Design Can Transform Teachers, Learners,
and Classrooms. Routledge.

References









WISE would like to acknowledge the support of the following organizations:

B UNIVERSITY OF
&P CAMBRIDGE m STiR........

Institute of Education

P
CHRISTENSEN A 21 oM BB @ WORLD BANK GROUP

UNIVERSITYOF
BIRMINGHAM

T

-_r"r."q"

L

A learnlabs







wzse:research




	RR.1.2017 – IDEO.pdf
	Binder3.pdf
	RR.1.2017 IDEO _cover.pdf

	RR.1.2017 IDEO _cover.pdf

	RR.1.2017 – IDEO _body.pdf



