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Abstract

First introduced decades ago, the term
“design thinking” has been used to describe
the ways designers think, how non-designers
can think like designers, and how organiza-
tions can embrace design to become more
complex-capable. The research project sought
to identify and validate the core competencies
related to design thinking. An online question-
naire was used to validate a set of six mindset
themes identified in the literature review and
to reveal how they are connected. A design
probe activity was used to understand how in-
dividuals can develop in each of the six mind-
set themes. Despite a limited sample size, the
data revealed promising connections between
the mindsets themes. User Focus, Diversity and
Problem Framing appeared to be the three core
mindset themes with a sixth mindset theme,
Process Wayfinding, acting as a balancing
force. The research project concludes with rec-
ommendations on the role of design thinking
for organizations, how individuals can under-
stand and improve their capacity for design
thinking, and how a design thinking instru-
ment could support both of these goals.
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Chapter T
Introduction

“We are what we behold. We shape our
tools, and afterwards they shape us.”

Marshall McLuhan




Design
Thinking
Put in
Context

The modern day business organization has
been compared to a living and breathing
organism where the innate quest for survival
and self-preservation permeates its strate-
gies and operations (Geus, 1997). To do this,
organizations are learning and evolving—con-
stantly adapting to their surroundings and
making calculated moves toward an uncertain
future. Many look to adjacent domains to find
transferable innovation processes that gener-
ate competitive advantages. In these spaces,
consultants and business architects look to
commercialize processes and tools that are of-
ten misidentified as panaceas, one-size-fits-all
approaches that seek to simplify the complexi-
ties within which organizations exist into a se-
ries of easily recalled and repeatable processes
designed for common use and application.

Design thinking is a methodology that is no
exception to this trend. As a methodology, it
has been applied widely as a linear series of
steps using a well-articulated set of tools that
yield human-centered results. It has gained so
much popularity that it is now being taught
in the K-12 education space as well in colleges
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and universities (Wagner, 2015). Companies
are rolling out design thinking training at all
levels of their organizations (Brown, 2010).
From its use in product and service design to
its application within complicated systems,
design thinking has quickly become a leading
methodology for arriving at creative solutions
within a complex environment. Rule books
and toolkits have been developed and applied
with much success across industries, sectors,
and domains.

Perhaps ironically though, the tools them-
selves have rarely been addressed as more than
a series of linear steps and actions that people,
teams, and organization can use to arrive at
better results. This process approach has been
applied with efficiency in mind; as have tools
like Six Sigma, Lean, and Project Management.
Critics have suggested that design thinking
represents a process trick to produce change.

It is interpreted as “a linear, gated, by-the-book
methodology that [delivers], at best, incremen-
tal change and innovation” (Nussbaum, 2011).

Like an artist’s supplies—brushes, paints, and

canvases—tools have been applied in isola-

tion of a deep understanding of design think-
ing. This includes a lack of creativity needed

for strong outcomes, no understanding of the
underlying intentions in the tools and methods,
as well as missing out on other opportunities or
possibilities that may only be activated through
the careful facilitation by a trained practitioner.
Such a practitioner would need a deep under-
standing of the context within which an orga-
nization implements a design thinking project
to create lasting impact. Consultants in this
space often neglect to focus on the facilitative
mindset needed to navigate the complexity and
ambiguity of nonlinear processes, thus leav-

ing many organizations dependent on external
facilitators to support the work.

A quick online search of “design thinking”

will yield thousands of hits focused on design
toolkits, guides, and proprietary templates for
yielding innovation through the methodology
of design. In such, design thinking as a meth-
odology has gained much popularity, however
not much has been examined beyond the tools.
This is particularly true with respect to the
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specific competencies required by individuals to
successfully implement design thinking proj-
ects—including how these competencies are
reflected and balanced across teams and the role
organizational structure and culture play in the
successful implementation of the methodology.

» Introduction to the Research Study

Similarly, while several existing instruments
and inventories seek to measure and make
explicit individual personality traits, team dy-
namics, conflict preferences, and even creativ-
ity, there is not currently a tool that measures
an individual’s competencies related to design
thinking. This research will attempt to estab-
lish a preliminary framework for assessing
these competencies as well as how individuals,
teams, and organizations might develop the
skills and mindsets associated with effective
design thinking projects.
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= Our research project seeks to broaden pre-
Introduction pro) P

liminary research related to the successful

t o t h e implementation of design thinking by devel-
oping a better understanding of the human

Res earc h element of its application.

Study How might we define a set of

competencies necessary for people,
teams, and organizations to apply
design thinking, understand

the relationships between those
competencies, and develop their
capacity in those areas?

How might we broaden the
application of design thinking
beyond a linear methodology
and, in so doing, achieve more
consistent success?

As aresult of the findings, our research project

concludes with a set of recommendations
for individuals, teams, and organizations
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Supraoptimization

In 1971, researchers from Stockholm University discussed the distinction between suboptimization
and supraoptimization relating to differences between values in American and Swedish business
students. Suboptimization involved a “closer identification with business owners and emphasizing
aggressiveness and honesty, directed toward the goals of individual achievement and organizational
profit” (Jerdee, Brooks, and Barsk, 1971, p. 265). Whereas, supraoptimization referred to a “closer
identification with employees and emphasizing cooperation and rationality, directed toward the goals
of individual well-being and organizational productivity” (Ibid, p. 265266).

SUBOPTIMIZATION SUPEROPTIMIZATION SUPRAOPTIMIZATION




interested in using design thinking or similar
collaborative methodologies to become a
learning organization—one that is capable

of navigating the complexity and ambiguity
inherent in these processes and the world
around them. Through this research, we aim
to uncover a supraoptimized—Iless optimized,
more complex—rversion of design thinking.

A series of recommendations flow from

this work—the first of which focuses on the
Design Strategy Map—an adaptation of a
classic business modelling tool developed
for organizations looking to embed design in
their activities. The second recommendation
is for individuals that are members of these
organizations and involves the use of growth
mindsets to develop them as complex-
capable design thinkers. The final recom-
mendation is to the development of a design
thinking instrument that can support both
organizations and their members in evaluat-
ing and improving their capacity for design
thinking. Our research project concludes
with next steps in each of these areas.

» Literature Review










The
Evolution

of Design
Thinking

Much has been written about the advent and ad-
vantages of design thinking as a methodology for
achieving user-centered results in both product

and service design. Since it was first conceived as

an approach, design thinking has been discussed
atlength. Both in thisliterature and its application,
design thinking is often reduced to a series of phases
and tools that problem solvers can utilize to address
complex problems (Mootee, 2013), and researchers
and practitioners have written and discussed the im-
plications of the design thinking approach at length.

There has also been a proliferation of tools to ap-

ply the methodology in a variety of domains, from
IDEQ’s first-of-its-kind human-centered design
toolkit specifically created for everyday practitioners
working toward social sector impact (Design Kit:
The Human-Centered Design Toolkit, , n.d.) to design
schools—such as the Hasso Plattner Institute of
Design at Stanford University—that are attempting
to develop ‘creatives’ who can reliably find solutions
to the complex challenges they tackle (A place for ex-
plorers & experimenters at Stanford University, n.d.).

In understanding the application of design
thinking in its modern manifestation, it is useful
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to return to the roots of design thinking—
beginning nearly 70 years ago—in order to:

- Understand the original intentions of
practitioners and researchers working in the
design thinking space;

- Link to related research and related
sectors throughout the evolution of
design thinking; and

. Articulate where the private sector began
to take over and suboptimize the concept of
design thinking.

Going back to the original intention of design
thinking will be powerful—it will clarify why
and how design thinking evolved over time, it
will lead to a better understanding of design
thinking competencies, and it will illuminate
how designerly education may strengthen
implementation of design thinking at the indi-
vidual, team, and organizational level. Our goal
is to highlight gaps and opportunities for fur-
ther research and exploration related to the con-
tinual growth and development of the whole
domain, rather than a further suboptimization
of any given part of design thinking.

» Design as an intention




During the 1970s and 1980s, there is a call from
Victor Papanek, Nigel Cross, and Richard Bu-
chanan to begin applying the process of design
toreal world problems. There is a strong critique
in this era of design as creating “meaningless”
artifacts. Here we see the emergence of design
being applied to complex system level problems.

DESIGN
AS AN
INTENTION

Fuller

Simon

Inthe 1950s and 1960s, Buckminster Fuller
introduces the use of cross-disciplinary teams
at the same time and fully independent of the
emergence of participatory design through
the Scandinavian Design Cooperative. Herbert
Simon introduces the “phases of design” as a
repeatable process of design.

COMPLEXITY

DESIGN FOR
ADDRESSING

Cooperative Design

Papanek
Buchanan
Cross

DESIGN AS
PROCESS
AND TOOLS

Brown
IDEO
Sanders

In the early 1990s, IDEO is formed as the first
modern design thinking firm. They create a se-
ries of tools and processes that are well known
today—many of which are still applied in cre-
ating commercially viable products. There is

a systematic simplification of the complexity
associated with the process.



Recently, there is an emergence of academic
literature that has begun to look at the be-
haviours, mindsets, and practices associated
with design thinking. Here, researchers are
beginning to understand the behavioural and
cognitive conditions correlated with success-
ful design thinking applications.

DESIGN AS Carlgren, Rauth, & EImquist o\ o

MINDSETS & Howe?rd, Senova, & Melles - / P «, N \
PRACTICES J Junginger P 7 N

DESIGN N
pesen N7
SYSTEM o_o

This research project seeks to broaden the un-
derstanding of design thinking by looking at the
complex behavioural facets of design thinking
application. In addition, it seeks to understand
how individuals, teams, and organizations can
enhance their competency for design thinking
by identifying a series of core competencies.



Design as
an Intention

As early as the 1950s, Buckminster Fuller
was teaching an early precursor to the design
thinking process. In the Creative Engineering
Lab at MIT, Fuller pioneered Comprehensive
Anticipatory Design Science which incorpo-
rated a “strategy for design” that was inten-
tionally integrative (Fuller, n.d.). Within the
lab, students from elite backgrounds in en-
gineering, industrial design, chemistry, and
materials sciences worked in cross-disciplin-
ary teams and began to tackle problems using
defined processes (Ibid). Fuller used the course
to test his Eight Strategies for Comprehensive
Anticipatory Design Science. The strategies
led to the development of the Industrially Re-
alizable, Comprehensive, Anticipatory Design
Science. The theory and strategies promised to
develop well-rounded effectiveness in indi-
viduals that could be successful despite the
overwhelming prevalence of socioeconomic
patterns and challenges that faced mid-cen-
tury Americans (Ibid). Fuller’s focus on cross-
disciplinary teams is a prevailing element of
design thinking that persists today.
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In tandem with Fuller’s movement toward
elite, exclusive teams working through pro-
cess-driven exercises, there was an emerging
cooperative counter-culture of design—re-
ferred to as the Scandinavian cooperative
design culture. Often attributed as being at
the root of current day service design and
participatory design (Greenbaum, 1993 and
Holmlid, 2012), the Scandinavian design
culture emerged out of a call—and eventually
legislation—for workers to be more involved
in management decisions surrounding the
implementation of technology in the work-
place (Badker, Gronbek, & Kyng, 1993). This
user focus and participatory methodology
have since influenced the culture of design
where stakeholders that are directly influ-
enced by the outcomes of a project, service
practice, or product are integral to the front-
end of the modern design thinking practice.

Also out of this discipline come theoretical
writings that argue for the dissolution of exist-
ing “disciplinary boundaries between natural
sciences, social sciences, and humanities [that]
are dysfunctional for the subject matter of

designing computer [software]” (Ehn, 1988, p.
i). Ehn continues by arguing “the alternative
[Scandinavian cooperative design culture] em-
phasizes social systems design methods, a new
theoretical foundation of design, and the new
potential for design” (Ibid). Ehn states that out
of this discipline emerges a strong emphasis
on including diverse stakeholders in the design
process (Ibid). This ‘democratic’ approach to
design runs at odds with Fuller’s more elite,
exclusive approach—however, both emphasize
the importance of diversity and cross-discipli-
narity within design teams.
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Herbert Simon was among the first to intro-
duce the modern understanding of design in
The Sciences of the Artificial (1969). In this
work, Simon offers a salient understanding of
design juxtaposed against the systems of logic,
thinking, and linearity that underpin the natu-
ral sciences. He states design “is concerned
with how things ought to be, with devising
artifacts to attain goals” (1996, p. 4). Simon’s
research interests evolved from economics into
areas related to understanding decision mak-
ing in organizations (Augier, 2000).

In his paper, A Behavioural Model of Rational
Choice, Simon begins to assemble the basis of
his theories related to bounded rationality.
Here, he unpacks the limits to which humans
are able to make rational decisions when in
the midst of complex problems—due to the
limits of their own cognitive processing and
the context of the environment in which they
exist (Simon, 1955, p. 99). Simon was curi-
ous about the process by which people create
alternatives and the models and methods by
which they make choices when confronted
with alternative options and scenarios.

Through this work, Simon developed a deci-
sion-making model that in many ways has
served as a foundation for modern design
thinking. The model for decision making and
problem-solving consists of three defined
phases: Intelligence, Design, and Choice.

- The Intelligence Phase is the stage in which
the problem is identified, and information
is collected, and the phase culminatesin a
decision statement that outlines the nature
of the decision to be made (Simon, 1996).

- In the Design Phase, several alternative
options are generated through research as
ways to address the decision and problem
frames (Ibid).

. In the Choice Phase, there is an evaluation
of the alternatives generated in the Design
Phase and an actual decision is made (Ibid).
This evaluation may take the form of
testing alternatives.

Fuller’s and Simon’s works are early foundations
to the body of work that has emerged in the
nearly 70 years since. Many of the aspects associ-
ated with Fuller’s focus on the Scientific Method
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and Simon’s three phases resemble aspects of the
modern Design thinking process and have been
adapted by design companies. Design Firms such
as IDEO, Idea Couture and others have built on
this foundation to structure 4 or 5 stage “design
processes” that assist practitioners in wayfind-
ing through the overall arc of identifying prob-
lems, generating ideas, assessing alternatives,
and implementing solutions.

» Design as a Way to Address Complexity




Design as

a Way to
Address
Complexity

In his 1972 book Design for the real world,
Victor Papanek criticizes the field of design—
specifically industrial design and marketing
design—as utilitarian fields that seek to create
and convince people to become “purchasing-
disposing” consumers (Papanek, 1984, p. 16).
Papanek accuses the designer of being, “the
cancerous growth of the creative individual
expressing himself egocentrically at the ex-
pense of spectator and/or consumer.” Papanek
calls for the designer to consider the impli-
cations and focus of their work to extend
beyond simply imagining and creating the
products with aesthetics that appeal to the
capitalistic consumer. He identifies the bias
toward evolving the aesthetic form of con-
sumer goods, rather than the function itself.

Papanek builds on the work of Simon to situ-
ate design as, “the conscious effort to impose
meaningful order” (Ibid, p. 17). Here, Papanek
and Simon develop the roots of what is today
widely understood to be human-centered
interaction (HCI) and the ethnographic roots
of human-centered design (HCD)—much of
which is focused on addressing the complex
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and systemic social problems that face vul-
nerable populations. There is an overarch-

ing emphasis on design fulfilling a function,
rather than simply a form. There is continuity
with Fuller and Simon’s work which empha-
sizes the process of design.

Papanek introduces the term integrated design
into the literature (Ibid). In this, Papanek calls
for a different kind of design education—one
that teaches “a more durable kind of design
thinking sees the product (or tool, or transpor-
tation device, or building, or city) as a linear
link between man and his environment. In
reality, we must think of man, his means, his
environment, and his ways of thinking about,
planning for, and manipulating himself and
his surround as a non-linear, simultaneous, in-
tegrated, comprehensive whole” (Ibid p. 299).
Integration requires a view of design that con-
siders the whole. To accomplish this holistic
view, Papanek articulates the need for a more
comprehensive approach to design education.
An approach that, at the time, was not being
offered to students in any design program.

In Papanek’s integrated approach to design, he
calls for a divergence that emphasizes not only
the “skills, techniques, or mechanical pro-
cesses [of design]” (Ibid, p. 303) and the linear
sequences of a process, but also the complex
system of human elements and biological
functions occurring in any situation.
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Building on the work of Simon and Papanek,
Nigel Cross responds to the Royal College of
Art’s research on “Design in general educa-
tion” and the concept of the third culture in
his 1982 article Designerly Ways of Knowing.
Unlike the humanities and the sciences, Design
as the third culture studies “the manmade
world”, using “modelling, pattern-formation,
and synthesis”, guided by values of “practical-
ity, ingenuity, empathy, and a concern for ‘ap-
propriateness’ (Cross, 1982, p. 221).

Cross argues that the third culture, design,
should be included in general education. He
goes on to pull from work by Ryles as well as
Peters to emphasize the importance of be-
haviours and mindsets—‘knowing how’—in
addition to skills and knowledge—‘knowing
that’ (Ibid, p. 223)—when introducing design
in general education.

Throughout the article, Cross introduces de-
sign thinking topics as distinct from topics in
humanities and science in that design prob-
lems are often wicked and time-constrained.

One such topic is problem framing—it is only

through understanding viable solutions that
the problem can be framed. The solution must
be constructed, not uncovered, as “designing
is a process of pattern synthesis, rather than
pattern recognition” (Ibid, p. 224). Another is
interactive expertise—he borrows from Hillier
and Leaman (1974) to discuss the use of codes,
that designers leverage to make connections
and communicate ideas between unlike do-
mains (Cross, 1982, p. 131). Later in the article,
Cross even explores the topic of “products of
design”—he states that it is through the cre-
ation of new objects that designers are able to
“embody new messages (Cross, 1982, p. 225).
Similarly, designers are able to recognize and
translate through abstraction, the messages
that appear in objects (Ibid).

Cross connects these arguments back to the
intrinsic value of a new type of design educa-
tion—in offering a way to tackle a different
type of problem (real-world problems) through
abductive or constructivist thinking and the
development of neglected cognitive abilities
related to nonverbal forms of communication.
This builds on Papanek’s call for designers to
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address complex and systemic social problems
facing vulnerable populations—thereby ex-
tending the call to a more general audience.

In his conclusion, Cross calls for more research
into “designerly ways of knowing”, “the scope,
limits, and nature of innate cognitive abilities
relevant to design”, and “the ways of enhanc-
ing and developing these abilities through
education” (Ibid, p. 226).

Richard Buchanan builds on the work of Si-
mon, Papanek, and Cross to explore the distinct
problem-solving approach design takes, in
comparison to the humanities or sciences. He
advocates for this kind of ‘design thinking’ to
increase collaboration and drive mutual benefit.
Like Papanek and Cross, Buchanan is motivated
to leverage design as a process by which to ad-
dress complex and wicked problems.

To support his perspective, he highlights

four areas—visual communications, material
objects, activity/service design, and systems
design—in which design is found in the world
(Buchanan, 1992, p. 9-10). Across these areas,
Buchanan touches on design in the communi-
cation of ideas and arguments through words
and images, in understanding the relationship
between products and people, in decision mak-
ing and strategic planning, and in soft systems.
He also suggests that designers in many of
these domains have begun pushing the bound-
ary that traditionally defined their roles.

Buchanan argues that part of the shift in
perspective present in design thinking is the
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Diversity of Thought

Buchanan comments on the need for
diversity in design thinking and, in
particular, the need for sharing ex-
perience of design thinking applied
in “remarkably different problems
and subject matters”. The issue, as
he notes, is that “without appro-
priate reflection to help clarify the
basis of communication among all
the participants, there is little hope
of understanding the foundations
and value of design thinking in an
increasingly complex technologi-
cal culture” (Buchanan, 1992, p. 8).
This further highlights the need for
a common way of discussing the
competencies and mindsets used by
design thinkers and discussing the
education and experiences need to
develop these competencies.

transition from categories—which often have
particular meanings within a framework—to
placements. Placements are dynamic and adapt
over time as designers apply them in new and
increasingly diverse environments. The bound-
ary that defines a placement is not as rigid as a
category, which act to constrain meaning while
still leaving room for new possibilities.

Buchanan then suggests “planning of the
artificial” as a common theme across all types
of design, as accepted by design professionals.
He points out, however, that scientists may not
share in this common understanding of what
unites that infinitely diverse applications of
design in the world. Instead, what unites de-
signers and scientists is the concept of wicked
problems. The concept of wicked problems is
the first explicit attempt to move away from a
linear process of design, flowing from problem
definition to problem solution.

Buchanan goes on to examine what makes
design problems inherently wicked problems.
He points to the fact that the domain of design
only operates in the context of its application.
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Wicked problems

Wicked problems are confusing in their definition, their scale and scope, and their resilience to solutions. In his writing,
Buchanan cites a list of ten properties of wicked problems developed by Rittel in 1972 (as cited in Buchanan, 1992, p. 16):

Every wick-
ed problem
is unique
In solving wicked
problems, there is
Solving a wicked no exhau'stive list of No formul_ation
problem is a “one admissable and solutions Solutions to
shot” operation, operations of a wicked wicked problems
with no room for problem has a cannot be true
trial and error definitive test or false, only
good or bad
WICKED
PROBLEMS
The wicked
For every wicked problem solver
problem, there is Wicked prob- has no right to be

always more than one
possible explanation
with explanations de-
pending on the [intel-
lectual perspective] of
the designer

Figure 1. Wicked problems.

wrong—they are
fully responsible
for their actions

lems have no
stopping rules

Every wicked

problem is a

symptom of
another, “higher
level,” problem

Wicked problems
have no definitive
formulation, but
every formulation of
a wicked problem
corresponds to the
formulation of a
solution



The rules and structures are not embedded.
The subject matter of design is instead gener-
ated for the specific application and, as Bu-
chanan writes, this “is not an undetermined
subject matter waiting to be made determi-
nate—it is indeterminate subject matter wait-
ing to be made specific and concrete” (Ibid, p.
17). Thus, the problems of design are inherent-
ly wicked. Buchanan explains that placements
are the reason designers are able to create and
iterate upon contextual subject matter, fram-
ing and reframing problems and solutions as
new information is uncovered (Ibid).

A designer creates a hypothesis with every new
wicked problem. Buchanan believes this can help
justify design as an “integrative discipline”—
since the process of creating a new hypothesis
and contextual subject matter for each applica-
tion of design means design does not have to
reduce itself to any one of these domains. Bu-
chanan highlights the “indeterminacy of subject
matter in design and its impact on the nature of
design thinking” (Ibid, p. 19) here again, suggest-
ing that design is often instead only recognized
as the application of any one of these domains.

This view of design—as a series of discrete,
bounded steps that occur in a vacuum and re-
sultin a defined outcome—overlooks and over-
simplifies the complexities of the behaviours
and mindsets that are needed to realize these
outcomes and new possibilities. The impact

of design thinking is a shift in culture—where
designers must hold in tandem both the reali-
ties of complex, ambiguous problems and the
tools and mindsets necessary to realize change
across disciplines (Ibid, p. 21).
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Donald Schon is a key figure in design research
in the latter half of the 20th century. Like
Cross, Papanek, and Buchanan, Schoén is not
fixated on the process of design itself. Instead,
his work focuses on the context of the problem
to which the process of design responds. Schon
focuses sharply on what he calls, “problem
setting” (Schon, 1983, p. 39). For Schon, fixat-
ing on problem-solving necessarily focuses on
arriving at a solution—rather than trying to
fully understand the context within which a
problem exists: “problem setting is a process
in which, interactively, we name the things to
which we will attend and frame the context in
which we will attend to them” (Ibid, p. 40).

His focus on the concept of framing is a key
aspect of how Schon informs the discipline
that evolves from his work. Defining and/or
framing the problem is a necessary compo-
nent of most multi-stage design processes.
However, by creating a box around the prac-
tice of problem framing (i.e., it happens after
empathizing, but before ideating), it has
transformed from a continuous practice into
a discrete step. This bounding of the practice

oversimplifies framing and detracts from its
importance. For Schon, problem setting was
much more iterative and in many cases would
happen throughout a project.

In his “seeing-moving-seeing” process, Schon
advocated for an iterative approach that
enabled, in this case, an Architect to sketch a
concept, learn from the artifact itself, and then
iterate upon it (Schén & Wiggins, 1992). As
the architect begins to iterate on their initial
drawing, they are motivated by a specific
intention—however, they are incapable (as

per Simon’s concept of bounded rationality) of
holding all possible outcomes in their minds.
In this, Schon’s work is at the forefront of mod-
ern design thinking which promotes the move
from problem framing to ideation, experimen-
tation, and implementation.

Acting (as in prototyping) is in and of itself

a process by which the designer learns and
shapes downstream ideas. Schén believes that
the act of making is more powerful than any
one person’s cognitive ability to consider the
variety of options and consequences related
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to a particular implementation in advance.
Schon’s seeing-moving-seeing cycle intention-
ally leverages the “remarkable ability of hu-
mans to recognize more in the consequences
of their moves than they have expected or
described ahead of time” (Schon, 1992, p. 7).
Herein, Schon’s work advocates for the impor-
tance of reflection in the practice of the design-
er. This reflection creates a kind of feedback
loop through learning that jump starts itera-
tive cycles. For Schon, these cycles are impor-
tant not as process steps alone, but for the
learning that informs the design itself.

Though design thinking is written about
widely and has become popular within much
of the innovation literature (e.g. Brown,
2008, Martin, 2009, Brown, 2015, and Kolko,
2015), there appears to be little sustained
development of the concept within academic
literature (Johansson-Skoldberg et al, 2013).
This lack of clear scholarly framing and lack
of consistent meaning create challenges as
scholars attempt to make meaning of the
ambiguity around design thinking concepts.
Johansson-Skoldberg and colleagues scan

the literature related to design thinking and
identify and delineate two main discourses—
‘designerly thinking’ and ‘design thinking’—
as well as point to several sub-discourses that
form the body of theoretical perspectives
related to the field (Ibid).

The first—designerly thinking—“refers to
the academic construction of the professional
designer’s practice (practical skills and compe-
tence) and theoretical reflections around how
to interpret and characterize [...] the designer”
(Johansson-Skoldberg et al, 2013, p. 123). This
body of work attempts to link theory to prac-
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tice and lives within the academic domain

of design. This study is evident in the work

of others (e.g. Kimbell, 2012) where there is
explicit reference to “design-as-practice”—a
habitual, rule-governed, routine activity that
is embodied and situated (Kimbell, 2012).
Kimbell acknowledges that studying designers
is inherently about understanding what the
designer knows, says, and does.

The second discourse—design thinking—re-
fers to the practice of design by individuals
without formal scholarly background in de-

sign (Johansson-Skoldberg et al, 2013, p. 123).

It is in this discourse where there has been
widespread adoption and the “mainstream-
ing” of design principles and practices into
disciplines such as management, business,
strategy, and innovation. When the term
design thinking is used in popular literature,
this is often the discourse to which authors
are referring. IDEO, a California-based design
and consulting firm founded in 1991, are
largely credited as having a key role in the
popularization of this second discourse.
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Design as
Process
and Tools

In 1991, IDEO—representing the merger of
three discreet companies—assembled a tal-
ented team from disparate fields, including
designers, engineers, anthropologists, and busi-
ness strategists. The goal was to build the firm’s
capacity to tackle complex problems through
creativity, collaboration, and a human-centred
approach (Brown, 2008). Building on the more
theoretical work of Fuller, Simon, Papanek,
Buchanan, and Schon, IDEO began to define a
practical, stepped approach that later became
synonymous with design thinking.

Three phases with a series of embedded steps
defined IDEQ’s rapid design thinking process:
inspiration, ideation, and implementation
(Brown, 2008). Extensive research that focused
on understanding human interactions, rela-
tionships, and behaviours began the process.
This human-centred approach culminated
with a clear frame around a problem space,
that if leveraged, could create necessary and
desired change. Once there was clarity around
the nature of the problem, creativity was em-
ployed to create a series of possible solutions.
These solutions were then implemented in
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low-risk settings by creating low fidelity proto-
types of a range of possible solutions in order
to test hypotheses and learn rapidly through
feedback from users. These learnings could be
used to narrow and hone the range of possible
solutions and converge upon a single suite of
implementable actions.

In addition to a series of repeatable steps, IDEO
emphasized the concept of project groups

being made up of diverse, cross-disciplinary
teams. Rooted in Papanek’s ideas of integrative
design, IDEO’s approach ensured that there
was always a range of people, skills, and expe-
riences at the table.

The process and approach were hailed for their
ability to achieve innovation irrespective of
the field in which it was applied. The IDEO
approach, brought together what is desirable
from a human point of view with what is tech-
nologically feasible and economically viable.

For this reason, private sector organizations
latched onto the process as a panacea for inno-
vating their offerings into success. In such, IDEO
thrust design thinking into the mainstream.

Balanced Breakthrough Model

In his 2009 book, Change By Design, Tim Brown
introduces a set of overlapping criteria, later
called the balanced breakthrough model, that
can be used to visualize constraints (p. 18-19):

FEASIBILITY

What is functionally
possible within the
foreseeable future

DESIRABILITY VIABILITY
What makes What makes
sense to people sense to people
and for people and for people

Figure 2. The balanced breakthrough model.

The goal of the design thinker is to then devel-
op potential solutions and iterate upon these
solutions until one strikes a balance between
these three criteria for successful ideas.



In time, their work evolved from product
design to incorporate projects that directly
addressed complex human-centred social
problems. At first glance, this appears to
respond directly to calls from Papanek, Cross,
and Buchanan to move beyond creating simple
artifacts to addressing the complex, wicked
problems that face the world.

Worldwide, design consultancies have adapted
the IDEO design process into a series of appar-
ently repeatable and replicable steps that can
be applied in any discipline or problem space.
Through its popularity and relative conceptual
simplicity, design thinking has sometimes
been misappropriated and misapplied as a
checklist of actions to be completed using a
series of over-simplified tools.

In Convivial Toolbox: Generative Research For the
Front End of Design (2012), Elizabeth Sanders and
Pieter Stappers create a framework for under-
standing how designers can approach the front
end of the design thinking process that requires
research to inform intelligent design. Their work
provides a broad outline of the variety of tech-
niques and tools used by designers. One of Sand-
er’s major contributions to the field of design
thinking is her categorization of design research
methods into various ‘mindsets’ of design.

Sander’s work seeks to create a framework and
outlines a series of tools through which those par-
ticipating in design research can focus on utilizing
creativity through various research methods to
make explicit the latent needs of users. Her focus
on ethnographic approaches serves as a founda-
tion for human-centered designers to obtain the
qualitative data required to abduct insights.

Sanders represents a further suboptimiza-
tion of the mainstream design thinking that
evolved out of the work of IDEO. It seeks to
expand and build upon the toolbox designers
can utilize to gain data about and for users.
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Figure 3. Design approaches. From Sanders and Stappers’s emerging
landscape of design research approaches and methods (2012, p. 19).



The Hasso Plattner Institute of Design, more
commonly known as the Stanford d.school, has
in many ways become synonymous with the
craft and educational field of design thinking.
Launched in 2005, the d.school takes students
through a series of experiences that enhance
their creative confidence and create the mind-
sets and build the skills necessary for students
to be able to frame problems through empathy
and deliver complex solutions through the de-
sign process (d.school website, 2017).

The d.school is an attempt to further com-
mercialize on the practice of design thinking
through the teaching of a linear process with
accompanying toolkits and methodologies.

It represents the commercial pinnacle of the
suboptimization that has come out of the
body of work around design thinking since
Herbert Simon. Though the d.school suggests
it is an institution with “research faculty who
love implementation, practitioners who love
to study new ideas” (d.school website, 2017),
there is much evidence through marketing ma-
terials and published work that the d.school is
contributing to the narrative of design think-

ing being simply, a series of steps that can be
learned and executed as steps, rather than skill
born of competencies—both hard and soft.

These more comprehensive approaches to un-
derstanding are complemented by a recent wave
of other writers and practitioners who have de-
mocratized design thinking through their more
mainstream writing and applications.
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Roger Martin, former Dean of the Rotman School
of Business at the University of Toronto,extended
the trend of applying design thinking in main-
stream contexts in his paper, The Design of
Business (and, later, his book by the same name).
His argument focused on a concept he called the
knowledge funnel (Martin, 2004). The knowledge
funnel describes the flow of a business through
four distinct phases: mystery, heuristic, algorithm,
and code (Martin, 2005, p. 7-8). As the business
moves from one phase to the next, they converge
on a specific instance of a product or service.

In his paper, Martin describes three key implica-
tions for business people. First is that new kinds
of training and education are needed as design
and business skills converge: “the skill of design,
atits core, is the ability to reach into the mystery
of some seemingly intractable problem and ap-
ply the creativity, innovation, and mastery nec-
essary to convert the mystery to a heuristic—a
way of knowing and understanding” (Ibid, p. 9).

The next implication is the fundamental shift
businesses will make, from traditional ways of
working to iterative, project-based approaches

that use abductive reasoning to respond to
wicked problems: “this new world into which
we are delving will require us to tackle mys-
teries and develop heuristics—and that will
require a substantial change in some of the
fundamental ways we work” (Ibid, p. 9).

The last implication of three is the shift from

the business of design to the design of business.
This builds on the first two implications, arguing
that business people must become designers in
the way that think, act, and learn when design-
ing businesses: “Business people don’t need to
understand designers better: they need to be de-
signers. They need to think and work like design-
ers, have attitudes like designers, and learn to
evaluate each other as designers do” (Ibid, p. 10).

Here, Martin points to the idea that it is not enough
to mimic the approaches designers use and lever-
age their tools, individuals, and organizations must
become designers. This involves moving beyond
knowing what the tools and approaches are, into
understanding how and why a designer behaves
the way they do—the motivations and the com-
plexity embedded within their practice.
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The Predilection Gap

In Roger Martin’s book The Design of Business:
Why Design Thinking is the Next Competitive
Advantage (2009), he describes the difference
between analytical thinking (which focuses
on reliability) and intuitive thinking (which
focuses on validity). Martin’s argument is that
businesses must balance both for transfor-
mation. The overlap between these two ways
of thinking is the space of design thinking,
and can be achieved through the use of ab-
ductive reasoning—"with little to go on, the
design thinker employs abductive reasoning
to discern a pattern in what to others is still
an amorphous whole” (Ibid, p. 74). Abduc-
tive reasoning is how design thinkers move
from observation to a theory that explains the
observation in the simplest way possible—col-
loquially known as a creative leap.

In the conclusion of his book, Martin describes
five ways an individual can improve their
capacity for design thinking and working with
diverse groups (with extreme analytical or
intuitive perspectives). They include reframing
views as creative opportunities, empathizing
with colleagues, learning the language of reli-

ability and validity, describing new concepts
using existing language, and starting small
(2009, p. 167-177).

ANALYTICAL DESIGN INTUITIVE
THINKING THINKING THINKING

100% RELIABILITY 50/50 MIX 100% VALIDITY

Figure 4. The predilection gap. This describes
the balance between two modes of thinking
(Martin, 2009, p. 54).



There are a number of critiques of the recent
suboptimization and commercialization of
design thinking—even from within the disci-
pline. Once such critique comes from Richard
Buchanan himself. Though Buchanan con-
tinues to advocate for more design education
within traditional business schools, he does
challenge design schools to shift their focus
from the artifact created through the design
process (where he claims there is still a bias
in design thinking), to the “way the artifact
is embedded in the lives and practices of
people” (The Harbus, 2011). Here, Buchanan
nods to the work of Simon and Papanek who
were concerned with the intention of de-
sign—rather than the artifact itself. Buchanan
further warns of the formulaic approach used
by consultancies like IDEO which brand their
process as “design thinking” but fail to con-
sider the full range soft skills associated with
successful implementation (Ibid).

Others, like Bruce Nussbaum, have written
extensively around the pitfalls of packaging
design thinking as a bounded process that
purports to engineer creativity. Nussbaum

claims the success rate of companies ap-
plying design thinking is quite low, since,
companies turned the process of design
thinking into a staged process that at best ac-
complished incremental change (Nussbaum,
2011).In his 2013 book, Creative Intelligence:
Harnessing the Power to Create, Connect, and
Inspire, Nussbaum builds on his original
work to advocate for a paradigm shift—away
from focusing on process to focusing on cre-
ativity. For Nussbaum, Creative Intelligence,
or CQ, is about creative competencies which
he refers to as “literacies” or “fluencies”
(Nussbaum, 2013).

Some companies have taken this advice to
heart. They have embedded design think-
ing within their organizational culture and
work toward its saliency. An example of this
is Umpqua—a community oriented bank in
California. Their teams work towards design
thinking mastery through a series of online
modules. Furthermore, the competencies
and behaviours associated with its imple-
mentation are embedded within the perfor-
mance evaluation process where employees
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are challenged to demonstrate how they
practice design thinking in their day-to-day
work. Tim Brown, in a 2015 article in Har-
vard Business Review, references Umpqua
in his challenge to organizations in the next
decade—“how might organizations build » Design as Mindsets and Practices
deep design thinking skills and creative lead-
ership at all levels?” (Brown, 2015).
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= In Exploring the role of mindset in design think-
Des ! g n as ing: implications for capability development

M i n d S et S an d and practice, Howard, Senova, and Melles

explore the role of mindset within design
1 thinking capability and practice (2015). They

P ra Ct Ices draw further attention to the connection
between design thinking and the applica-
tion of the tools. Building on the work of
Johansson-Skoldberg, there is evidence that
this commodification has made the practice
of design accessible and of utility to manag-
ers. However, “presenting design thinking
as a toolkit or systematic process provides a
limited viewpoint of design thinking focused
on design doing” (Ibid, p. 186). Though this ap-
proach certainly aims to distill and simplify
the process, there appears to be little evidence
that this fosters an overarching proficiency
in design thinking or equates to achieving
impactful outcomes (Ibid).

Through their research, Howard, Senova, and
Melles identify two design thinking mind-
sets—design thinking as a way of life and
design thinking as a way of work. In the latter,
design thinking is co-opted as a method of
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structured processes that exist at the practi-
cal and tactical levels for achieving particular
outcomes or objectives (Ibid, p. 188).

Conversely, design thinking as a way of life
takes the view that “[design thinking] is associ-
ated with the mindset of how a person exists
and behaves in the world: how they think,
their disposition, and how they work” (Ibid).
This points to a fusion of the mindset with the
individual but stops short of saying everyone
is innately capable or equal in their capacity
for design. Rather, that “the proposition that
everybody can design is different from the
proposition that everybody can design well”
(Ibid, p. 189). While design and its embed-
ded creativity may be instinctive, people must
invest energy and resources in developing the
associated capabilities in order to elucidate its
potential and realize its potential.

The underlying motivations for organizations
to embrace design as a way of work versus as a
way of life are different; for the former, lever-
aging the design process to gain competitive
advantage through innovation to achieve com-

mercial success; the latter, embracing design
as a mindset for tackling complex problems
focused on improving people’s lives (Ibid).

In both cases—design as a way of life and design
as a way of work—the key characteristics are
the same. There is a focus on human-centered-
ness and empathy, collaboration, creativity,
visualization, and prototyping. These charac-
teristics begin to point to the specific skills and
mindsets required by designers to successfully
implement design thinking projects (Ibid).

Interestingly, Howard, Senova, and Melles sug-
gest that organizations that focus on design
thinking as a way of work may simply be less
‘mature’ in their learning and competency of
the tool. “Focus on process and tools [may be]

a symptom of their infancy or alternatively
their commercial orientation [...] where design
thinking represents a skill set and tool set for
innovation” (Ibid, p. 193). As an artifact of
their research, they introduce a Design Think-
ing Maturity Matrix that creates a more fluid
view of design thinking—one where through
intentional practice and focus, individuals and
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organizations may grow into new quadrants or
dimensions of proficiency. It proposes a “scale
where moving along the spectrum depicts a
growing and deepening understanding” (Ibid,
p. 194). This supports the work of Cross who
calls for design in general education and others
(Lawson & Dorst, 2009), that call for design
education that may specifically help practi-
tioners move from one level of proficiency to

another (Ibid, p. 195). As a practitioner moves
along the spectrums identified in the Design
Thinking Maturity Matrix, design thinking be-
comes a cognitive process that underpins their
decision-making process.

Howard, Senova, and Melles end their work
with a call for a deeper dive into the specific
competencies associated with their meta-level
design thinking mindsets.

DESIGN EXPERT

A
DESIGN DESIGN
AS A WAY <= > AS A WAY
OF WORK OF LIFE
\/

DESIGN NOVICE

Figure 5. Design thinking maturity matrix. This diagram was
developed to describe how people develop as design thinkers
(Howard, Senova, & Melles, 2015, p. 195).



In parallel to the work of Howard, Senova, and
Melles, the Danish Design Centre—an organiza-
tion that seeks to foster design within organi-
zations in order to professionalize the design
industry—picks up on the concept of design
maturity within the organization (About the
Danish Design Centre, 2016). In 2001, they
publish for the first time the concept of the
Design Ladder. The tool was devised for illus-
trating how embedded the concept of design
was within an organization’s culture (The
Design Ladder: Four steps of design use, 2017).
Much like Howard, Senova, and Melles, the
work of the Danish Design Centre points to a
bias toward design thinking as a learnable and
scalable organizational competency.

On the first rung of the Design Ladder, there
is little design applied systematically within
the organization. As an organization takes
the first step, they embrace design as “form-
giving”—focused on the aesthetic and the fin-
ish of a product or service. On the third rung,
design becomes embedded in organizational
processes. Finally, as an organization reaches
design maturity, design becomes part of their

strategy—situated as a key part of a company’s
business model and innovation DNA (Ibid).

This rating model is leveraged by the Danish
Design Centre to help organizations tool up
their design practices but is largely focused on
the realm of product design. In Design in the
organization: Parts and wholes, Sabine Jungin-
ger (2009) contributes further to the concept of
design maturity. For Junginger, there are four
places in which design can play a role within
the organization. These are best illustrated in
Figure 6. The four places of design.

Much like the work of the Danish Design Cen-
tre, Junginger promotes designerly maturing
that moves from Howard, Senova, and Melles’
design as a way of work (Design as part of
the organization), through to design as a way
of life (design integral to all aspects of the
organization) (Ibid, p. 5). In the early stages,
design is seen as having distinct boundar-

ies around tasks, projects or outcomes. As an
organization matures from engaging external
designers (graphic designers) or design led
departments (engineers, marketing) to its
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SEPARATE

Design as external
resource.

Design thinking and
methods have no con-
tinuous presence in the
organization.

They are add-ons,
limited to traditional
problems: form, com-
munication, function.

PERIPHERAL

Design as part of the
organization.

Design thinking and
methods practiced
somewhere within the
organization.

They apply to specific

products and services.

CENTRAL

Design at the core of
the organization.

Design thinking and
methods are highly
visible and take a
central position.

The unify products
and services across an
organization; apply to
corporate design and
brand strategy.

Figure 6. The four places of design. Developed by Junginger, these

describe where design sits within the organizations (2009).

INTEGRATED

Design integral to all
aspects of the organi-
zation.

Design thinking

and methods are

being applied at an
organization’s top level
as means to inquire

into a wide range of
organizational problems
with the aim to develop
integrated solutions.



application of design thinking, these bound-
aries become blurred. Thinking becomes less
linear, and management practices and de-
sign thinking become less discreet practices
(Ibid, p. 6). Embracing this model means an
organization has made design a key aspect of
its culture and, in such, can identify “system
disconnects, understand when and where
customers get lost, how and why procedures
conflict, what structures work and which fail-
but more importantly, it works on remedying
the situation by reorienting itself around the
people it serves” (Ibid, p. 8).

Similar to the work of Papanek, Junginger
calls for design to focus its attention on major
human challenges and believes that design
thinking will play a key role in overcoming
system dilemmas such as climate change and
rising populations. She cautions, however,
like Papanek, Buchanan, and Nussbaum that
design thinking needs to be recognized and
practiced as more than a method for arriv-
ing at creative and novel innovations (Ibid).
There is an opportunity for design to delve
more deeply into the cognitive, behavioural

and complex human environments it embeds
itself into; to create new solutions to a range
of wicked problems. To do so, it must move
beyond method and process to uncover and
change “fundamental assumptions, beliefs,
norms, and values” (Ibid).
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Carlgren, Rauth, and EImquist

In Framing Design Thinking: The Concept in
Idea and Enactment, Carlgren, Rauth, and
Elmquist seek to provide, with some success,
a frame for Johansson-Skoldberg’s ‘design
thinking’ that is researchable in terms of both
theory and practice (Carlgren, Rauth & El-
maquist, 2016). Their paper attempts to make
sense of the ambiguity of terms, approaches,
tools, and methodologies that constitute the
body of work around design thinking. Fur-
thermore, they seek to explore more specific
competencies (mindsets) that inform the work
of Howard, Senova, and Melles.

Their work became a significant touchstone
in our own research. It is the first attempt
we could detect of a scholarly approach to
understanding the linkages between the

act of doing design thinking (tools, phases,

methods) with the competencies required
to facilitate and exercise mastery of design
thinking (aptitudes, mindsets, and skills)
amongst individuals that lack a formal
scholarly background in the field of design.

Carlgren and colleagues specifically focus their
work on what they call the ‘managerial dis-
course’ of design thinking—akin to Johansson-
Skoldberg’s ‘design thinking’ which refers to
the general human centred approach to com-
plex systems, problems, and idea generation
put forth by mainstream business writers such
as Tim Brown (2009) and Roger Martin (2009).

Carlgren and colleagues designed a study to bet-
ter understand how design thinking is applied
in practice and looked specifically at six sizeable
companies that integrated design thinking into
their organizational culture and practice. In all
cases, the companies had extensive experience
(between 4 and 10 years), significant revenues
(between $4 billion USD and $84 billion USD),
and a sizeable number of employees (between
5000 and >100,000). The study focused on un-
derstanding how each company defined design
thinking, the context of its use, motivations for
adoption, and the main benefits and challenges
related to its use. What grew from there was a
preliminary understanding of the principles
and mindsets required for successful applica-
tion of design thinking.
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After analyzing the data collected—and de-
spite a multitude of applications, motivations,
and precise practices—Carlgren and colleagues
identified five core mindset themes that cap-
ture the uses of design thinking.

User Focus

User Focus was described as “empathy build-
ing, deep user understanding and user involve-
ment” (Carlgren et all, 2016, p. 46). They iden-
tify a series of core mindsets important for this
kind of empathic work—“being open, avoid-
ing being judgmental and being comfortable
around people with different backgrounds and
opinions” (Ibid). Techniques such as empathy
mapping, journey mapping and conversations
with customers and/or users were key to fos-
tering key insights about products or services.
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Problem Framing

Problem Framing is explained as the extent to
which those practicing design thinking can
interact with the problem at hand. Carlgren
and colleagues write, “Instead of trying to solve
the problem, they tried to widen, challenge and
reframe it. Many described how they repeat-
edly questioned and reformulated the initial
problem, and how identifying a larger problem
space helps create a larger solution space” (Ibid,
p. 47). Certain mindsets were seen as critical—
“unconstrained and futuristic thinking, and
openness to the unexpected” (Ibid). People need
to feel “comfortable with complex problems
and to accept ambiguity” (Ibid). Techniques

for engaging in the practice of Problem Fram-
ing include methods such as “how might we?”
questions, brainstorming, and “five whys?”.

Visualization

Visualization refers to the practice of making
ideas and insights visual, tangible and explicit.
This includes data visualization, creating
rough visual representations of concepts and
externalizing knowledge. Thinking through
doing and a bias towards action are important
mindsets for those engaging in Visualiza-

tion. Carlgren and colleagues discovered that
techniques such as “sketching, storyboarding,
creating physical mock ups, role-play, and cre-
ating wireframes” (Ibid, p. 47) are often used
to visualize ideas and insights and provide a
medium through which to generate more ideas
and glean early feedback.
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Experimentation

Experimentation is about “testing and try-

ing things out in an iterative way, and mov-
ing between divergent and convergent ways

of thinking” (Ibid). This means resisting the
urge to develop one solution in isolation of
feedback and in isolation of a multitude of
options. “Curiosity, playfulness, optimism,
and displaying a sense of humour” as well as
open-mindedness (Ibid, p. 48) were seen as key
mindsets necessary for people to contribute
meaningfully to the design thinking process.
Intentional brainstorming techniques, space
design and allocation were all key to fostering
the kind of experimentation necessary for suc-
cessful design thinking implementation.

Diversity

Diversity refers to the intentional “collabora-
tion in diverse teams, and the integration of
diverse outside perspectives throughout the
process” (Ibid). It includes intentional struc-
tures such as those that promote cross disci-
plinary teams, inclusion of outside voices and
a holistic approach to design. It correlates with
mindsets and behaviors associated with inte-
grative thinking, openness to difference, and a
democratic spirit (Ibid, p. 50).
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Carlgren, Rauth, and Elmquist assert that their
research helps managers to identify both the

tools and techniques as well as the principles and
mindsets necessary to achieve success on projects
that employ design thinking. Their results are
among the first to tangibly address the challenges
raised by Papanek, Cross, and others to understand
design thinking as not simply a series of steps, but
rather a comprehensive approach to understand-

» The Design of Organizations

ing, managing, and implementing change.

Our own research leverages the work of Carl-
gren, Rauth, and Elmquist extensively and
attempts to create a deeper understanding
of the associated behaviours in individuals,
teams, and organizations required to incor-
porate successful design thinking practice.
These five mindset themes, with an
additional mindset

theme identified as

Process Wayfinding,

informed the de-

sign of our online

questionnaire.




The Design of
Organizations

As part of this research, it is important to
consider not only the evolution of design

and design thinking, but also the dynamic
environments in which design thinking is
implemented. These organizations and their
environments range in terms of their existing
and required level of competence in different
areas, their level of complexity, and their readi-
ness for change. There are a number of key
organizational theorists that provide a framing
through which to better understand the con-
text within which design must embed itself.
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Classical Organizational Theory emerged out
of the work of Frederick Taylor (1917) and
Max Weber (1947). Taylor’s contribution to
management is framed within the context

of the scientific management theory—often
referred to as Taylorism. The theory proposed
four key tenets (Taylor, 1917):

1. Optimize work by finding the most
efficient ways for task completion

2. Pair appropriately skilled workers with
appropriate tasks

3. Oversee the completion of work and lever-
age reward systems to motivate workers

4. Ensure Management understands its role
as planner and controller

Taylor’s ideas around management and orga-
nizational life are still present in many modern
organizations. Taylor’s classical organization
presents a variety of challenges for organiza-
tions looking to become designerly. Firstly,
Taylor’s classical organization was designed
and structured for function and promotes a
culture where individual performance was
more important than team performance.

These two elements are immediately at odds
with the cross-disciplinary teams that Fuller
and Simon advocate for. Moreover, Taylor saw
management as a critical link in making deci-
sions and planning the outputs of workers
through methodical process and mechaniza-
tion. Again, this approach is at odds with the
design mature organization that is adaptive,
and people focused (Rosenbrock, 2012, p. 3).

Weber built on the work of Taylor and sug-
gested organizations need to be designed to
minimize ambiguity and diversity. Weber was
ultimately suggesting that the more standard-
ization that exists within the workplace, the
less room for error, disruption, and calamity
(Weber, 1947). Furthermore, Weber promoted
strong power and control within the organiza-
tion. His ideas became the basis of the bureau-
cratic organization—a hierarchical construct
that favoured stability and uniformity. The
modern challenge for the bureaucratic organi-
zation is the pace at which change is impressed
upon the organization from the outside (Ibid).
For the latter half of the 20th Century, orga-
nizations in many ways defined the relation-
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ship with customers and users. Today, this
paradigm has shifted, and organizations can
no longer define these customer relationships
through authority and control. Consumers
and workers alike demand greater transpar-
ency and input into the work and outputs of
the organization (Corporate transparency: why
honesty is the best policy, 2014).

The highly process-driven, rule-focused, and
hierarchical organizations of Taylor and We-
ber are still present today. Whether in their
full embodiment or as embedded heuristics
that sit at the very foundations of many
modern organizations, the work of Taylor
and Weber provide good insights into the
challenges that might exist for organizations
looking to embrace a design culture which in
some ways may seem diametrically opposed
to the classical organization.
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Building on the work of both Taylor and
Weber, late 20th Century management theo-
rist Peter Drucker began signalling the shift
in management paradigm in the 1970s.
Drucker understood that organizations are
becoming more complex. He advocated for a
decentralization of power structures which
enable increasingly independent business
units to operate in unison (Drucker, 1974). In
this evolving structure, Drucker advocated
for each unit to have “ its own management
which, in effect, runs its own autonomous
business” (Drucker, 1974, p. 572).

Drucker’s call for decentralization set the stage
for the evolution of large, complex, multina-
tional companies. Drucker recognized and
embraced the complexity of organizational
life, and it is during this era that approaches
such as project management, Lean, and other
methodologies began to take form within orga-
nizations. The project management approach,
for instance, began to radically change the
dynamic of power and control in the classical
and bureaucratic organizations of Taylor and
Weber. In these situations, project managers

became the locus of information, resource allo-
cation, and decision-making. These managers
began to play an integrative role between units
and as resource advocates—thereby democra-
tizing the rigid hierarchies and structures put
forth by Taylor and Weber.

It is here that the evolution of matrix organiza-
tions began—organizations that exist with a
set of permanently defined departments cre-
ated along functional lines within which em-
ployees operate in clear accountability struc-
tures overlaid with cross-functional teams
that have responsibilities across departments
within the scope of particular collaborative
projects (Sy, Beach, & D’Annunzio, 2005).

Matrix organizations are still quite prevalent
today and represent hybrid organizations

that may be stuck in Tayloristic or Weberistic
norms and are trying to leverage collabora-
tion and integration to adapt to internally and
externally complex realities.

Literature Review
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Peter Senge introduced systems thinking into
management and organizational science and
emphasized the importance of the learning
organization as being resilient to change. For
Senge, “learning organizations are organiza-
tions that are continually enhancing their ca-
pacity to create” (Senge, 1990, p. 127). He saw
the management paradigm shifting, again,
from top-down control to systemically learn-
ing and adaptive systems. Senge picked up on
the work of Russell Ackoff in On Purposeful
Systems (1972) wherein there was a rallying
cry for thinking about how to purposefully
design and influence systems (Ackoff, 1972).
Senge saw the organization moving from an
outcomes-driven approach to a purpose-driv-
en system (Senge, 1990).

This purposeful shift is a corollary to the
critiques by Nussbaum and Buchanan of the
suboptimization of design thinking—where-
by in focusing primarily on the outcomes,
products, or services created through design
thinking, organizations miss the opportunity
to realize critical learning which ultimately
drives sustainability.

Senge advocated strongly for managers and
workers to view themselves as part of a larger
system—as opposed to being fixated on their
own role, function or departmental objectives
(Senge, 1990). To do this, managers and work-
ers must develop learning “loops” based on
immediate feedback in order to improve and
grow. These loops are feedback constructs by
which managers and workers can gain knowl-
edge and information about past behaviours.
In this, there is a shift away from individual
performance toward dynamic team per-
formance which fosters collaboration and
learning within the organization. Ultimately,
learning organizations better support their
members in becoming complex-capable.
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Chapter 3

Research
Questions

“Only a fool tests the depth of
the water with both feet.”

African Proverb




The
Suboptimization
of Design
Thinking

A review of the literature and key writers in
design and design thinking reveals an evo-
lution of the discipline since the methods,
processes, and practices began appearing
more explicitly in literature and research over
70 years ago. Embedded within this literature
is an arc that explains a certain crossroads the
field has arrived at today.

Beginning with the work of Buckminster Full-
er, the Scandinavian Cooperative, and Herbert
Simon, there was a clear emphasis on advanc-
ing work using cross-disciplinary teams and a
structured process that followed clear phases
and steps to achieve outcomes associated with
designing how things ought to be. This focus
on designing a preferred future state using a
structured process continues today as a core
tenet of design thinking practice.

There emerged out of their practices a shifting
focus away from designing ‘things’ to instead
the practice of design attending to the com-
plex, social problems emerging in the latter
half of the 20th Century. Writers and theorists
like Victor Papanek and Nigel Cross picked up
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on the need for a new kind of design educa-
tion that addressed the gaps existing between
dichotomous disciplines such as arts and
humanities and natural and physical sciences.
This proposed ‘third culture” advocated for a
general education in design. It is here the arc of
research began to democratize the role of the
designer away from being a trained discipline
typically held by engineers, industrial design-
ers, and architects to a practice more broadly
applicable to ‘non-designers’.

The split—between designerly thinking and
design thinking—represents a divergence in the
evolution of design thinking. The former repre-
sents the formal theory and practice associated
with the archetypical designer, while the latter
fosters design-like practices and thinking in
non-designers. Papanek’s and Cross’s emphasis
on “comprehensive design” and “integrated de-
sign” is advanced by Richard Buchanan’s focus
on the systems perspective in design thinking—
which attempts to address the complexity and
‘wickedness’ of modern problems.

Buchanan critiques the linearity of Simon and

Fuller’s stepped approach. He suggests that the
complexity of wicked problems necessitates

a different kind of process navigation—one
that is more iterative and complex and one
that requires repeating loops of divergence and
convergence. Schon builds on this work and
emphasizes how important problem framing,
prototyping and the reflective practice embed-
ded within the process of design is in inform-
ing the practice of the designer.

It is at this point in the literature that the
popularization and commercialization of de-
sign thinking for non-designers begins, as led
by agencies and organizations like IDEO. This
divergence represents a suboptimization of
design thinking that focuses on process rather
than philosophy. Some writers (e.g. Friis, Teo,
& Sang, 2017) emphasize the linearity and
steps needed to embark upon a design thinking
process thereby oversimplifying the complex-
ity for a broad audience.

Researchers like Liz Sanders go on to codify the
tools, from anthropological and ethnographic
perspectives, that companies like IDEO and
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other design companies utilize on the front
end of their processes. Leveraging these tools,

a variety of companies and organizations

have adopted and applied the IDEO version of
design thinking. In attempting to make the
methods and processes relevant and their spe-
cific contexts, there has been a further subopti-
mization of design thinking.

Roger Martin’s concept of the knowledge
funnel—used to describe how an idea flows
through a set of phases from mystery to heu-
ristic to algorithm to code (2009)—is another
good example of the suboptimization of design
thinking. It is an attempt to describe how
businesses can leverage a linear process to
become design thinking companies. The goal
was to create a safe space for the application
of design thinking for private sector organiza-
tions—since ambiguous outcomes represent
enormous risk to shareholders.

In addition, the concept of the knowledge fun-
nel can be applied to design thinking as a way
to understand its evolution. In the beginning,
design thinking was created as a heuristic to

make sense of the world around it. The heu-
ristic slowly evolved into an algorithm prac-
ticed by companies like IDEO. Ultimately, the
algorithm was codified into a set of tools and
repeatable processes that other companies and
organizations could apply broadly.

In the last few years, writers like Nussbaum
and Buchanan have picked up on this oversim-
plification. For them, design thinking is “a very
ambiguous term that’s gotten out of hand” (The
Harbus, 2011). In an interview with The Har-
busin 2011, Buchanan says, “for some people
itis a cognitive process, for others it is a set of
skills and habits, for some it is a business slo-
gan. And I'm afraid it has deteriorated into that
[a business slogan] in many ways, particularly
at a company like IDEO. They have a formula
that they regard as “design thinking” (Ibid).

The domain of design thinking has arrived at
a critical crossroads where key decisions about
its future applications and relative level of suc-
cess hang in the balance. On one path, a con-
tinued suboptimization of the design process
which further divorces design thinking from

58 The Supraoptimization of Design Thinking



the human element inherent in its applica-
tion. On the other, a call for a more ‘whole’ or
supraoptimized version of design thinking
that carefully considers the interconnection
of specialized skills and tools inherent in the
process—in addition to the complex web of
human behaviours and mindsets required to
navigate and facilitate the recurring loops of
convergence and divergence.

The review of the literature points to a signifi-
cant gap in the study and work related to the
application of design thinking as a culture,
set of behaviors, competencies, and mindsets.
That is, instead of focusing on design edu-
cation, companies are focused on support-
ing non-designers to act in designerly ways
through the use of design thinking tools.

» The Supraoptimization of Design Thinking




The
Supraoptimization
of Design
Thinking

Carlgren, Rauth, and Elmquist looked at the
realized, successful strategy of design think-

ing in organizations. They discovered that in
organizations that successfully implemented
design thinking there was a focus on developing
a design thinking culture specific to the orga-
nization’s context (2016). Carlgren, Rauth, and
Elmquist do not see design thinking as a five step
process, but rather a set of mindsets and behav-
iours that permeate organizational culture (Ibid).

Carlgren, Rauth, and Elmquist argue that orga-
nizations implementing design thinking should
not simply seek to leverage the extrinsic value
of design thinking. Instead, these organizations
should focus on the intrinsic value of develop-
ing the associated cognitive abilities related

to design (Ibid). This is echoed in the work of
Howard, Senova, and Melles (2015). In many
cases, initiatives fail because organizations have
suboptimized the wrong part of the philosophy
of design thinking—they have focused all of
their energy on the process. Accordingly, there is
an emerging recognition that, “the stages [of the
design process] should be understood as differ-
ent modes that contribute to a project, rather
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than sequential steps” (Friis, Teo, & Siang, 2017).

The literature review retraced the steps taken
in the evolution of design thinking in order to
articulate a view that is holistic, more com-
plex, and less refined than the suboptimized
version commonly found in organizations
today. Our research project seeks to codify the
behaviours, mindsets, and practices required
by individuals, teams, and organizations wish-
ing to implement design thinking successfully.
Through this project, we aim to uncover a
supraoptimized—Iless optimized, more com-
plex—version of design thinking.

Our research began by leveraging the five de-
fined mindset themes identified by Carlgren,
Rauth, and Elmquist in order to validate them
and understand which are critical to the suc-
cess of design thinking applications. Based on
other research (e.g. Buchanan, 1992 and Walters,
2011) related to the inherent and sometimes
uncomfortable ambiguity of the design thinking
process, we supplemented the work of Carlgren,
Rauth, and Elmquist by adding a sixth mindset
theme related to Process Wayfinding.

» Focus of our Research Project




Focus
of Our
Research
Project

Our research project examines, broadly, the
competencies associated with successful
design thinking as identified in the literature
review—User Focus, Problem Framing, Vi-
sualization, Experimentation, Diversity, and
Process Wayfinding.

Specifically, the questions we explored in
this project are:

Of the defined competencies
related to design thinking teams,
which appear to be core/critical?

How are the competencies
related and how might they
influence one another?

How might individuals improve
their aptitude with respect to the
competencies?
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Approach to
Research

Our research project examines design think-
ing competencies, their influence on one
another and how these competencies might
be improved for individuals, teams, and orga-
nizations. In our research, we sought to build
on work by Carlgren, Rauth, and Elmquist
who developed a framework for understand-
ing design thinking mindsets and competen-
cies that cuts across that various perspectives
on how design phases, tools, and practices are
used in design thinking.

To extend these competencies further and
understand the relationships and patterns
between them, we conducted an online ques-
tionnaire. To then explore how individuals
might improve their relative ability in any one
competency, we used a design probe activ-

ity. Together, these methods form a holistic
response to the research questions.
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We used an online questionnaire to explore
Research a P

the research questions. There are a number of
M et h o) d S benefits inherent in the use of an online ques-
tionnaire. Through the use of multiple online
platforms, this approach supported the effi-
cient distribution of the questionnaire across
a variety of demographic groups. We designed
the questionnaire to include a mix of questions
to support the collection of both quantitative
and qualitative data. Having both quantita-
tive and qualitative data supported a variety of
analysis techniques and enabled us to balance
the data standardization, data manipulation,
and data visualization characteristic of quan-
titative methods and the contextual analysis
achieved through qualitative methods.
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The questionnaire focused specifically
on three key questions:

Which of the mindset themes—
identified in the work of
Carlgren, Rauth, and Elmquist—
do individuals and team
members perceive to be most
important to their work and how
much do these mindset themes
contribute to project outcomes?

How do individuals rate
themselves, their teams, and
their organizations on the
mindset themes? Where do they
see their strengths and relative
areas for development?

What relationships between the
mindset themes do individuals
perceive to exist?

In addition to the five mindset themes
identified by Carlgren, Rauth, and Elmquist,
Process Wayfinding was identified as critical
through other sources (e.g. Buchanan, 1992
and Walters, 2011). Given its importance,
Process Wayfinding was added to the survey
as a sixth mindset theme.

The first page of the questionnaire asked re-
spondents to evaluate themselves, their teams,
and their organizations across the six mindset
themes. We asked respondents to assess their
individual, team, and organizational abilities
related to the six design thinking mindset
themes on a five-point Likert scale. Respon-
dents were also given the opportunity to pro-
vide context for their responses. Specifically,
we asked for qualitative feedback in terms of
how important they felt each mindset theme
was to their work and to project outcomes.

The second page introduced the concept of
design thinking and asked respondents to
identify whether or not they, or their orga-
nizations, had experience related to design
thinking. We also asked if they had ever
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received formal training in design or design
thinking specifically later in the survey. These
two pieces of information enabled us to com-
pare data from respondents associated with
individuals, teams, and organizations that
formally used design thinking practices and
individuals and organizations where other
collaborative approaches were used.

The third page asked them to evaluate them-
selves on specific behaviours across the six
mindset themes. We asked respondents to
identify the frequency with which they dem-
onstrated specific practices associated with
each mindset theme. We presented questions
to each respondent in a random order and we
did not group them together by their relation-
ship to a specific mindset theme. For each
mindset theme, 4-8 practices were explored.
We included a variety of practices to ensure
there was internal consistency within a set of
behaviours associated with a mindset theme.

In addition to these core sections, partici-
pants were asked a series of demographic
questions about themselves and their orga-

nization. This helped us ensure the online
questionnaire had coverage across age, gen-
der, education level, sector, and size of the
organization. The full online questionnaire
can be found in the Appendix.

We sent the online questionnaire out to mul-
tiple professional networks related to design
thinking, and collaborative project method-
ologies more broadly, and we left it open for
approximately two months. During this period
of time, we sent multiple follow-up commu-
nications across numerous online platforms,
including email and social media, reminding
members of these networks to complete the
questionnaire and to consider sharing the
questionnaire with their colleagues.
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In order to develop a deeper series of insights
related to the relationships that exist between
these mindset themes and the use of particular
tools, practices, and phases of the process, we
used design probes to establish:

Which of the mindset themes
identified in the questionnaire
were actions or strategies that
individuals and teams attempted
to improve, and which were

they willing to try out over an
identified time period?

Which of the actions or
strategies identified in the
previous part of the design
probe did individuals and

teams perceive to improve their
aptitude with respect to the
design thinking mindset themes?

Design probes are a qualitative approach useful
in exploring an individual’s relationship with

a given concept. The “concept” in our approach
was a tool corresponding to a given mindset
theme. Participants were identified through
contacts working in related spaces. After
agreeing to the informed consent, participants
were asked to complete the online question-
naire to evaluate themselves in each of the six
competencies. Each participant was then given
a design thinking tool to support them in im-
proving in one of the six mindset themes:

- Empathy mapping activity for User Focus;

- Five whys activity for Problem Framing;

- Ideation activity for Experimentation;

- Sketching activity for Visualization;

- Dot voting activity for Diversity; and

- Facilitation activity for Process Wayfinding.

In each case, we provided participants with a
brief overview of the technique as well as an
explanation clarifying the underlying moti-
vation for using the technique. We used this
approach to explain not only how to use a par-
ticular tool (“here’s a tool, here’s how you can
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facilitate it”), but also the context for its impor-
tance (the underlying motivations, purpose,
and possible outcomes). We gave participants
about a week to use the tool. We then asked a
series of reflection questions on their experi-
ence. The design probe reflection questions can
be found in the Appendix.

We sent the design probe activity to a num-
ber of participants. We then followed up with
these participants, and sent the design probe
to other participants, until we received at least
one response to the reflection questions for
each of the six mindset themes.

» Limitations of Data




Limitations of
the Data

Both the online questionnaire and the design
probes were well-designed to respond to the
mindset themes. We were grateful for the
time respondents took to complete the on-
line questionnaire and design probe activity.
Both of these undertakings took a nontrivial
amount of time to complete.
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Though the online questionnaire and design
probe activities both received interest, the
sample size of both research methods was
lower than ideal. This introduces a limita-
tion for how the data can be used. The small
sample size, especially for the online ques-
tionnaire, has an impact on the strength of
the findings. A much larger sample size would
have supported better and deeper analysis of
the design thinking mindset themes and the
relationships between them.

The approach to research completed in this
project was also designed to include qualita-
tive questions that could offer insights within
the research area. However, the conclusions
drawn from this limited sample size will have
to be validated in future research. Further re-
search will have to include developing a base-
line or set of behaviours that are used (and
admired) in other problem-solving approach-
es and that are not used in design thinking. In
addition, it would be wise to think critically
about how the online questionnaire might be
broken up into a series of smaller (and quicker
to answer) sets of questions.

The design probe, on the other hand, was ex-
plicitly designed to generate a limited number
of responses. The goal set was two responses
per mindset theme, and only one was received.
Despite a lot of enthusiasm at the beginning of
the process, many respondents failed to fol-
low through on their reflection using the tool
provided to them. Informally, we heard how
useful these tools were. However, only re-
spondents that completed the reflection were
included in the analysis. This limited response
rate requires a cautious approach to the analy-
sis; distilling insights but refraining from
drawing overarching conclusions.
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In terms of the quality of the data collected,
the respondents were diverse in many ways.
For example, the online questionnaire received
responses from people of many ages, a mix of
female and male respondents (60/40 split),
and people working in a diversity of sectors
and fields. The breadth of respondents could
have been better in a few key areas, however:
education and location. The diversity of re-
spondents could have been improved in terms
of highest level of education received since
most of the respondents reported earning a
bachelor’s degree or higher. Similarly, the di-
versity of geographic locations could have been
stronger since all respondents were located in
Canada and mostly in Ontario.

Another factor that may have impacted the
data and limit the depth of analysis was re-
lated to the questionnaire respondents them-
selves. Specifically, respondents with a lack

of familiarity with design thinking may have
chosen to opt-out prior to completing the full
questionnaire. This may have created a divide
within the response data often referred to as
survivorship bias, whereby those respondents
who completed the full questionnaire may
have inherently had a greater comfort level
and awareness surrounding design thinking
(or similar collaborative problem-solving ap-
proaches). Conversely, the respondents that
did not complete the entire questionnaire may
have had minimal understanding of design
thinking and, as a result felt intimidated to
complete the questionnaire.

The group of respondents that did not have ex-
posure to design thinking may be an interest-
ing group to glean more information about in
a future project. For example, their responses
may hold interesting insights around which
competencies differentiate individuals with
some design thinking background and those
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with none. Ultimately, any approach that may
seek to broaden the successful application of
design thinking will need to consider its appli-
cation in a variety of domains and disciplines.
This should include everything from skeptical
private-sector organizations—motivated large-
ly by profit and clear return on investment
metrics—to industries transitioning to more
automated, knowledge-based work who may
find it difficult to embrace additional change.
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Analysis

To understand the data collected, we used a
sense-making process to understand data pat-
terns within the design thinking competencies
identified in the online questionnaire, including:

Which were, on aggregate,
perceived to be critical by
individuals?

Which were often associated
with others?

What relationships exist when
demographic filters are applied?

Where are the biggest
differences between those with
experience in design thinking
and those without?

What distinct personas exist
within the questionnaire
population?
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We then validated these specific patterns
through additional literature review of re-
lated or analogous domains and topics. We
used data collected from the design probes
to shape the patterns that emerged from the
online questionnaire analysis.

The ultimate goal of our research was to build
the foundation of a research instrument

that can be used by individuals and teams

to understand their aptitude for core design
thinking competencies and how they might
go about improving them.

Building on our approach to data analysis, we
used a variety of analysis techniques to un-
derstand the quantitative and qualitative data
collected. These techniques included:

- Correlation analyses (including matrices and
scatter plots) to determine which behaviours
and practices were related and the relative
strength of these relationships;

- Sorting data to understand patterns and trends;

- Visually representing responses to
understand the data in different ways;

- Clustering responses to detect similar and
dissimilar attributes;

- Computing derived values to understand
responses to Likert scale questions relative
to a respondent’s average responses to detect
trends and patterns; and

Filtering based on responses to key questions
to determine differences between groups of
respondents.

Based on the research of Carlgren, Rauth, and
Elmquist, we developed a series of behavioural
practices associated with each mindset theme.
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We coded 37 behavioural practices against
the six mindset themes (see Appendix A, Page
3). In the preliminary analysis of the data, we
evaluated these practices for internal valid-
ity. When looking at respondent data, there
appears to be a strong relationship within and
between the questions coded for each mindset
theme. Responses to individual behavioural
practice questions within each mindset
theme were correlated with the overall score
for the corresponding mindset theme. Any
question for which the responses did not cor-
relate would have suggested that the particu-
lar practice was not a strong indicator for the
mindset theme. Since this was not present in
the data, there appears to be internal valid-
ity related to the set of behavioural questions
coded to each of the mindset themes.

Once internal validity was established, we
assessed the quantitative data for patterns,
correlations, and associations. We con-
structed correlation matrices to understand
relationships that existed between mindset
themes. A series of patterns emerged that
helped us understand the dynamic nature and

relationships between the mindset themes.
We sorted the data by responses to particular
questions to validate these relationships. In
order to analyze and code the qualitative data,
we reviewed responses to the short answer
questions for each mindset theme and or-
ganized them into clusters. We then applied
these qualitative responses and clusters to as-
sess each respondent’s impressions of which
mindset themes were more and less critical.

Once these relationships were better under-
stood quantitatively, we visually mapped the
relationships between and across the behav-
iours associated with the mindset themes.
We used a simple model to visualize each
mindset theme in terms of its affinity and
correlation with other mindset themes. The
‘regions’ that a particular mindset theme
occupied within the map had significance

in terms of what both the qualitative and
quantitative data said about its relationship
to, and distance from, other mindset themes.
As a way to validate this model, we mapped
each individual respondent’s aggregate
behavioural practice responses, relative to
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their overall response across all behavioural
practices, onto the model. The result was a
heat map that defined clear ‘regions’ within
which respondents clustered.

Finally, we filtered responses in order to
uncover and examine patterns that may exist
within and across groupings of respondents.
This illuminated opportunities and obstacles
that specific organizations or groups looking
to apply design thinking should consider.

» Description of Results







Chapter 5

Description
of Results

“Doing the right thing is more
important than doing the
thing right.”

Peter Drucker



Interpreting
the Data

The data collected as part of this research project
provided insight into organizations, teams, and
individuals that are using design thinking and
other collaborative practices. In this chapter, we
present the results of our research and identify
the high level trends and patterns in the data.

We were able to apply filters to illuminate simi-
larities and differences between different group-
ings of respondents. Looking at discreet demo-
graphics—for example, individuals who had
received training in design, or organizations that
had adopted formally adopted design thinking—
so that we might identify how their responses
were unique from other groups of respondents.

Through the data, we identified a series of
core mindset themes, or competencies, and
the correlations that exist between them.

Each of these mindset themes are described in
this chapter—including respondents’ qualita-
tive responses which provide further context
around the importance of the mindset themes.
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o A The first filter applied to the responses was
used to highlight and examine the differ-

O rg an i zat i ons ences between organizations that had ad-

opted design thinking approaches and those

an d Tea ms that had not. Overall, respondents whose
organizations had adopted design thinking
rated their organizations 10-17% higher on
the mindset themes than those respondents
whose organizations had not adopted design
thinking. The highest difference was within
the Experimentation mindset theme where
respondents from design thinking organi-
zations rated themselves 17% higher than
respondents whose organizations had not
adopted design thinking.
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Non-Design Thinking Organizations

Even in the case of organizations that had

not formally adopted design thinking, there
were several instances where design thinking
methodologies and tools were being leveraged
and where individuals had received formal de-
sign thinking training. The application of this
filter highlighted embedded ‘experts’ in design
thinking and the barriers and obstacles they
face within more classical organizations.

Respondents who had utilized design thinking or
collaborative project methodologies in organiza-
tions that had not formally adopted design think-
ing suggested, for instance, that “organizational
hierarchy unduly influenced project and organiza-
tional outcomes.” In these organizations, respon-
dents suggested that there is a reliance on man-
agement and senior leadership to set strategy. As
aresult, individuals and teams don’t necessarily
feel empowered to leverage the talent withina
team to drive innovation. Among these respon-
dents, qualitative responses included terms like
“bureaucracy” and “organizational politics” as key
dynamics that teams needed to understand and
navigate in order to successfully “sell” their strate-
gies and projects to management.

According to these respondents, management
was more likely to focus on making data-driven
decisions. Teams responded by ensuring their
requests and proposals contained the required
data and the preferred format for the analysis
of these data. Furthermore, it appears that the
qualitative responses from this group indicate
that their organizations focus less on their us-
ers/stakeholders. Respondents made comments
like, “we’d like to do more of [User Focus], but it’s
not always valued by management.” Persuasive
views expressed by “approval authorities” were
more valued than the integration of opinions
from multiple sources. In other words, leader-
ship and hierarchy seemed to matter more than
what users/stakeholders thought.

Respondents suggested that management was
more likely than any other member of the team
to define problems and set the resource con-
straints. In cases where design thinking practice
is not embedded within the organizational cul-
ture and dynamic, individuals and teams were
more likely to fall back into “conventional meth-
ods” and approaches for completing projects.
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Individuals who had been exposed to design
thinking and were trying to implement the be-
haviours and practices into their work often ex-
hibited a tone of frustration about the way their
organization made decisions and approached
projects. Respondents made comments like, “It’s
in their hands,” referring to the decisions to be
made and the direction to be set.

Finally, there appeared to be less openness to
Experimentation in organizations where design
thinking had not formally been adopted. Re-
spondents made references to Experimentation
not being valued as it presented a possibility

of “failure or waste” to leadership. In resource-
constrained environments, the risk of loss meant
Experimentation was not seen as a worthwhile
investment of time and resources.

Design Thinking Organizations

Respondents from organizations that had
formally adopted design thinking methodolo-
gies (n=21) consistently rated their organi-
zation’s abilities related to the six mindsets
higher than respondents whose organizations
that had not formally adopted design think-
ing. In these organizations, a more balanced
approach to project work—using both quanti-
tative and qualitative data—was favoured by
respondents and their organizations.

In organizations that had formally adopted
design thinking, respondents recognized
that ideas could come from anywhere within
the organization and that “democratized
ideation” was encouraged. The fact that ideas
came from a diversity of sources helped to
provide a wide range of options when deal-
ing with complex problems. Respondents
were clear that building on ideas from many
points of view was perceived to “make the
final solutions stronger.”

In these organizations, hierarchy seemed to
matter less in decision-making than in orga-
nizations that did not formally adopt design
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thinking. A collaborative approach to research
and consultation was favoured. This also
appears to be positively correlated with the
belief held by respondents that end projects
and accompanying outcomes were focused on
the needs of users.

Respondents from organizations that had
formally adopted design thinking echoed
language within the questionnaire such as
“ambiguity” and “complexity” when describ-
ing problems. Respondents from these orga-
nizations also recognized “trust” and “safe
space” as important characteristics within
their organizations. They felt comfortable
contributing and being creative because the
risk of contributing would lower as the trust
increased in their respective organizations.
This supports the research by Carlgren, Rauth,
and Elmquist that a non-judgemental and an
open environment are important precursors
to the mindset themes and behavioural prac-
tices associated with design thinking (Carl-
gren, Rauth, & Elquist, 2016, p. 50).

Respondents from organizations that had
formally adopted design thinking seemed
to value and communicate the importance
of the Experimentation mindset theme.
However, there was still hesitation around
the behavioural practices associated with
Experimentation, especially among consul-
tants that worked with clients that had not
formally adopted a design thinking culture
and were “paying for time” or “[didn’t] have
money for play.”

In these organizations, respondents had a
bias toward making problems, ideas, and
solutions visual through mapping, sketch-
ing, and other Visualization techniques. This
affirms the body of research about design
thinking methodology that suggests Visual-
ization positively correlates with a stronger
practice of navigating complexity and ambi-
guity (Carlgren, Rauth, & Elmquist, 2016, p.
47 and Buchanan, 1992, p. 9).
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The differences between data reported by indi-
viduals from organizations that have adopted
design thinking and organizations that have
not adopted design thinking highlight organi-
zational adoption as a key driver of successful
design thinking application. This is discussed
in more detail in Chapter 6: Discussion.

» On Individuals




o A In sorting data by individual responses and
looking for connections, a number of impor-

I n d iVi d ua Is tant patterns emerged.
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Self Evaluation of Mindset Themes

Respondents were asked to evaluate them-
selves, their teams, and their organizations in
each of the mindset themes. On average, they
rated themselves (3.96 on average, across all
mindset themes) higher than their teams (3.67
on average, across all mindset themes) and
rated themselves and their teams higher than
their organizations (3.49 on average, across all
mindset themes). The greatest differences be-
tween the rating individuals gave themselves,
and their teams were found in Experimenta-
tion (10% difference), User Focus (9%), and
Problem Framing (8%). There was less than a
5% difference between the rating respondents
gave themselves and the ratings they gave
their teams for Visualization, Diversity, and
Process Wayfinding.

Individuals Inside and Outside of Organiza-
tions That Have Adopted Design Thinking

Further analysis was done to understand how
respondents from organizations that had
formally adopted design thinking rated their in-
dividual, team, and organizational competency
related to the mindset themes as compared to

respondents from organizations that had not
formally adopted design thinking. The greatest
difference in scores was in the Experimentation
and User Focus mindset themes. Here, indi-
viduals whose organizations had not formally
adopted design thinking rated their individual
competency significantly higher than their
organization’s (17% higher for User Focus, and
20% higher for Experimentation) as compared
to respondents from organizations where de-
sign thinking had been formally adopted (9%
and 10% differences respectively).

Respondents that had received design thinking
training had similar self scores related to the
mindset themes as did respondents who had
not received formal design thinking training.
However, when examining the behavioural
practice scores related to each mindset theme
between these two groups, there were moder-
ately higher scores amongst respondents that
had received formal design thinking training.
The largest differences were within behaviours
coded to and associated with the User Focus
and Visualization mindset themes.
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Understanding Motivations

The qualitative responses provide further
evidence of the differences between how
individuals working in organizations that had
formally adopted design thinking differed
from individuals working in organizations
that had not. In order to understand these dif-
ferences, the qualitative responses attached to
the mindset themes were analyzed separately
for organizations that had adopted design
thinking and organizations that had not.

In organizations that had not formally ad-
opted design thinking, User Focus seemed to
be valued for its utilitarian outcomes. The
value of User Focus was important in these
situations because of how it enabled organi-
zations to drive particular results-oriented
outcomes. One respondent that worked in
banking said that, “we have to understand our
customer to make a compelling pitch”. An-
other respondent that also worked in banking
suggested that User Focus was important but
that it was “not a driving force”. A respondent
from a consulting firm suggested that “pleas-
ing the user through an outcome can secure
repeat business” and was important “for

maintaining competitive advantage”. In these
instances, focusing on the user was important
insofar as it generated a positive reaction or
feedback loop from the user. This is consis-
tent with the critique of design thinking that
frames the recent suboptimization of the
process as a way to simply drive commercial
outcomes (Nussbaum, 2011). Comparatively,
individuals that had formal training in design
thinking saw User Focus as “a key ingredient”
to the overall culture of their organizations.
These organizations suffered in the areas of
User Focus, Diversity, and Problem Framing
due to “budget constraints” and “logistical
challenges [that are] prioritized over engaging
in deeper consultative processes.”
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A Lack of Self Awareness

There are varying correlations between re-
spondents’ self scores related to the mindset
themes and their scores on actual behaviours
associated with each mindset theme. The
majority of respondents rated their individual
capacity for User Focus, Experimentation,
and Visualization themes higher than their
practice of the behaviours associated with
that theme. Conversely, the vast majority

of respondents (77%) demonstrated behav-
iours related to Process Wayfinding that was
stronger than their self score rating related to
the mindset theme. Though to a lesser degree,
respondents’ average scores related to the
behaviours associated with Problem Framing
and Diversity were also stronger than their
self scores in these areas.

These discrepancies seem to indicate a lack

of self-awareness between a respondent’s
self-assessed strengths and weaknesses and
their practice of the associated behaviours.
This presents a major impediment for design
thinking individuals, teams, and organizations
looking to understand which competencies are
in need of the greatest development.

» On Core Competencies and Mindset Themes




On Core
Competencies
and Mindset
Themes

General Observations
Across the Mindset Themes

The focus of the analysis shifted to the patterns
present in the responses to the behavioural
practices. Through this work, a variety of cor-
relations and relationships were illuminated.

Identifying the Correlations
Amongst Mindset Themes

A noticeable correlation exists between

the behavioural practices associated with
Problem Framing and Diversity (r=.63), and
between Diversity and User Focus (r=0.66).
Similarly, a strong correlation exists between
the Process Wayfinding behavioural prac-
tices and Problem Framing (r=0.54), Diversity
(r=0.56), and User Focus (r=0.57).

There also appears to be a correlation between
Problem Framing and User Focus (r=0.47),
between User Focus and Experimentation
(r=0.52), and between Experimentation and
Diversity (r=0.48). The first six correlations
are represented in Figure 7. Map of mindset
relationships. The last two correlations are not
shown in the figure. When they were present,
they formed an additional triangle connection
Diversity, User Focus, and Experimentation.
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They were later removed to simplify the fig-
ure since few (if any) respondents scored high
in Experimentation—especially relative to
their scores in other areas. Visualization did
not have a correlation coefficient as high as
0.47 with any mindset, nor did respondents
score high in Visualization—especially rela-
tive to their other scores.

Understanding the Relationships

Between the Core Competencies

These data enabled us to better understand
and respond directly to the research question
regarding the core competencies of design
thinking and the relationships between these
competencies. It appears as though Problem
Framing, Diversity and User Focus are three
“core competencies” with Process Wayfind-
ing—as the most correlated competency of the
four—keeping these three core competencies
in balance. Identified in both the quantitative
and qualitative data, Process Wayfinding is
central to navigating complexity and appears
to play an anchoring function. A dispropor-
tionate number of respondents that identify

User Problem Visual- Experi- Diversity Process
Focus Framing ization mentation Wayfinding
User
e 1.0 0.471 0.316 0.592 0.658 0.566
Problem 1.0 0233 | 0427 | 0.629 0.536
Framing : . . - -
Visualiza-
tion 1.0 0.427 0.366 0.233
Experi-

e 1.0 0.476 0.343
Diversity 1.0 0.559
Process 1.0

Wayfinding

Table 1. Behavioural practice correlation matrix.
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as ‘designers’ report high scores in the Process
Wayfinding behavioural practices.

Experimentation and Visualization appear to
be more peripheral competencies according
to the data collected from respondents. The
qualitative data indicate that respondents
understand the importance of these mindset
themes—however, they consistently report
low scores in the corresponding behavioural
practices. Though Experimentation was found
to be correlated with User Focus, neither
Experimentation nor Visualization have any
other strong correlation to any of the other
mindset themes. That is, the few respondents
that rated themselves highly in either of these
mindset themes rated themselves relatively
low or average in the other areas.

Action Orientation as a New Mindset Theme

There is, however, a relationship between
respondents that ranked highly in Visualiza-
tion and respondents that ranked highly in
Experimentation (r=0.43). When we col-
lapsed the data from these two behavioural
practices and compared it as one distinct

User Problem Action Diversity Process

Focus Framing Bias Wayfinding
User Focus 1.0 0.471 0.458 0.658 0.566
Problem 1.0 0.381 0.629 0.536
Framing
Action Bias 1.0 0.472 0.347
Diversity 1.0 0.559
Process 1.0
Wayfinding

Table 2. Correlation matrix including action bias.




subset, there is little evidence that indi-
viduals in the amalgamated mindset theme
correlate with any behavioural practice
except User Focus. Correspondingly, respon-
dents that ranked highly in any of the other
behavioural practices (except User Focus)
were consistently under-developed in the
behaviours associated the new amalgamated
mindset theme. This collapsed subset was re-
named to “Action Orientation” as both mind-
set themes displayed behaviours—according
to Carlgren, Rauth, and Elmquist—associated
with action, play, and “thinking through
doing” (2016). Similarly, the behavioural
questions posed to respondents focused on
making, creating, mapping, experimenting,
and prototyping, which further support the
collapse of these behavioural practices.

Mapping the Respondents
Against the Core Competencies

As a method for better understanding how in-
dividual respondents exist within the system
of mindset theme relationships, all respon-
dents (n=70) were placed on the Mindset Re-
lationship map. Using their relative scores re-
lated to the behavioural practices, individuals
seemed to gravitate towards distinct areas on
the mindset relationship map. This is shown in
Figure 8. Mindset relationship heat map.

Six distinct profiles emerged out of this heat
mapping exercise that are helpful in under-
standing the key behaviors associated with
design thinking teams. These behavioural
profiles are explored in more depth in Chapter
6 under the heading “Behavioural Profiles of a
Design Thinking Team”.
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Observations Specific to
Each Mindset Theme

An important part of the research conducted
was to validate the mindset themes proposed
by Carlgren, Rauth, and Elmquist as a prelimi-
nary step to developing an instrument that
may be used by individuals, teams, and organi-
zations to benchmark their practices and im-
prove their relative performance in key areas.
Part of this validation is understanding how
individual respondents perceived the mindset
themes and associated practices.

Across the entire dataset, there is a clear recog-
nition that all six mindset themes associated
with design thinking are important in doing
successful work, carrying out project imple-
mentation, and getting to the desired out-
comes. This is supported by the quantitative
data as well as the qualitative responses from
respondents. These data are outlined below
and grouped by mindset theme.

User Focus Mindset Theme

Participants in the online questionnaire
reported that the User Focus mindset theme
is extremely important to their work, even if
their teams or organizations donot seeitasa
priority. They said it isn’t encouraged enough
(or that their colleagues don’t pay enough at-
tention to the needs of users).

“Incredibly important and is
always what we come back to in
all projects.”

Participants said that User Focus is key to suc-

cess, and has a strong impact on outcomes. Us-

ers are the reason the organizations exists. User
Focus is—or at least ought to be—the main goal.

“It’s important to always
remember why you started,
especially when working in
teams as I believe it can be easy
to become derailed and lose
focus on the end outcome.”
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Participants suggested that understanding the
experiences of their users helps them deliver
on outcomes. It supports them in building a
product, service, or program that will actually
work for the user.

“Very important. Balancing the
needs against desires of our
clients continuously frames our
objectives and animates new
strategies towards achieving
desired outcomes.”

Participants even touched on User Focus as

the focus of the sales process. Sales depend on
understanding the needs of prospective cli-
ents. This ability is also in and of itself a selling
feature—clients and partners are interested in

working with organizations that do a good job
at focusing on the needs of users.

“Tailoring the service to them
helps us win new work and
secure repeat work.”

Participants elaborated on the topic of User
Focus and went on to explain that it isn't al-
ways the end user on whom they need to focus.
Sometimes they don’t work directly with the
end user of a product, service, or program.
Instead, they need to understand the impact of
their work on all users.

“We aren’t directly working
with users, but we have to take
into account every possible
persons’ needs.”

Some participants said User Focus isn’t a driv-
ing factor for their team or organization. They
cited alack of leadership at the organization
level and personal agendas at the team level
as reasons why. At the same time, they recog-
nized the need to focus on real needs of users,
instead of the assumptions they make as an
organization or industry.
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Problem Framing Mindset Theme

Participants reported Problem Framing as
critical to success. Participants point to

the fact that a solid understanding of the
problem is very important for achieving the
ultimate outcomes set out by an individual,
team, or organization.

“Problem Framing is the most
important part of doing design
work. If we don’t know what
we are looking to solve (or make
better), it is harder to make an
impact and create change.”

Participants listed being open to change, being

flexible in their approach, and developing a

solution that can be adapted as key elements of

Problem Framing. These enable them to grasp
the ambiguity of a complex problem or project.

“When dealing with mostly peo-
ple, you always have to be open
to unexpected changes on your

course, and sit with the ambi-
guity and comfort that what
you create now, may need to be
tweaked or radically changed as
you learn more. So we have to
create complex, adaptable solu-
tions to those big problems.”
Participants said that the ability to compre-
hend complexity is very important in their
work, since the problems they are working on
are rarely simple. Their work involves complex

relationships spanning large networks of both
people and problems.

“Because my work is about
creating programs and
supports for the end user, it
is crucial to remain open to
change and to work hard to
comprehend the complexity of
the user’s desires and needs.”
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Participants suggested Problem Framing is
important to understand where to focus, but
that sometimes the real problem is out of
their hands. Sometimes participants have to
reframe the problem to match what is feasible
for their team or organization.

“Essential. We often have to
come up with creative solutions
as sometimes what the client
wants we are unable to do.”

There can also be a difference in opinion of
what the objectives of the work ought to be. In
this vein, participants stressed the importance
of Diversity when attempting to frame a prob-
lem. A third-party perspective is often needed
to shine a light on the problem area.
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Visualization Mindset Theme

Participants said the Visualization mindset
theme was fundamental in supporting them
and their team to make sense of complexity.
Visualization helps them communicate com-
plex ideas and insights so that the entire team
is on the same page. Participants noted it is
hard for colleagues and users to understand
what they can’t see.

“Visualization of ideas is
extremely important. It is
difficult for people to understand
things that they can not see.”

Participants said Visualization improves their
communication of both the “what” and the
“how” of their idea. It helps them empathize
with others and helps them get others to em-
pathize with them. Visualization effectively
offers new and different kinds of context that
written and oral communication cannot.

“It’s very important as software
doesn’t exist (ever) in a tangible
form. It requires abstraction
to discuss and models on
comparative approaches or
previous development.”
Participants suggested that this improved com-
munication leads to far better outcomes for their
work. Participants quoted both the length of the

project and the overall impact of the work as two
ways they see Visualization accomplish this.

“Important to have/develop
a shared understanding, of
the concepts in question,
throughout the process.”

Participants also said they see a lot of im-
provement in how they use Visualization—es-
pecially at the team level. At the same time,
participants added that the nature of the work
(e.g. the format of a report) tied their hands in
terms of what is and isn’t possible.
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“Would certainly help reduce
the complexity and increase
readability of an 80-page
written report.”
Participants recognized the need for more and
improved Visualization in their work and wanted
more support to do so. There were concerns that
the Visualization mindset theme is not valued

enough at their organizations to justify investing
in building it as a core capability for everyone.

“I'm not a visual person, I'm a rule
follower, and although I really
value these skills in others, they’re
ones I don’t possess, and it’s not
something I bring to the table
despite my best efforts. I believe
great teams are built up of people
with a diverse set of skills, I hope
to be parts of teams where people
make up for my shortcomings.”
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Experimentation Mindset Theme

Participants believed the Experimentation
mindset theme to be very key in finding the
best way forward. Experimentation is what
enables them to explore the viability of a
range of options to find the solution that ben-
efits the user the most.

“Experimenting is when the
magic happens.”

“Iteration is also very important.
testing ideas and seeing how
they would play out before
making a decision makes the
decision stronger.”

“Very important...the work
changes considerably as we
learn from different iterations.’

)

Participants went on to include the value of
Experimentation in leveraging Diversity. It is
through building many iterations of a solu-

tion that participants are able to combine and
extend ideas from a range of stakeholders.

“I need to be able to try out
different ideas because of
the diversity of my audience.
No one solution fits all.
Experimentation is useful in
familiarizing myself with the
audience’s likes and dislikes.”

“Testing and evaluation help us get
to where we need to be in terms of
outputs. In my work, I need to un-
derstand how the user experiences
things and their feedback has a
huge impact on the project itself.”

Participants said that they have difficulty

working in this way for projects with demand-

ing timelines. They said it takes time to truly

diverge and converge through many iterations,
so they end up experimenting around a pro-
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posed solution, instead of building a solution
up over multiple rounds of feedback.

“Would be a good way to chal-
lenge the status quo; difficult to
get the team on board with diver-
gent thinking under stress and
with multiple deliverables due.”

“We do the iteration part quite
well. I think we need to work on
implementing the feedback from
one design cycle into the next.”

Participants also suggested that Experimenta-

tion is an exception to the rule, as opposed to

being a rule itself. They said this is particularly
true at the team level, or for projects that or-

ganizations must outline each step up front in
order to successfully win the bid for the work.

“Clients don’t pay for Experi-
mentation, they want answers,
and they want them fast.”
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Diversity Mindset Theme

Participants were very clear when it came to
the importance of Diversity. The ability to seek
and understand multiple perspectives through
consultation and engagement activities is vi-
tal. This goes hand in hand with the User Focus
mindset theme.

“As a young professional (and
likely as a millennial) it took
me some time to realize that
my way wasn’t always the best
way. I now understand that
everyone has an opinion on
the way something should be
approached or solved.”

“Our client is often the City or
Province, so every decision is
a balance between the desires
of different departments and
jurisdictions, so it often comes

to us to be the middle-man
between all these conflicting
desires and find a way to satisfy
everybody and move the project
design forward.”
Participants said that this mindset theme hasa
direct impact on outcomes. The more Diversity
in the process, the stronger and more impact-

ful the solution would be. This is true for out-
comes at all levels of the organization.

“This has a direct impact on the
outcomes. It isn’t necessarily
a mandated approach, but it
is the right one for us because
we’re getting insight and holistic
collaboration from the get-go.”
Participants suggested Diversity leads to a more
ambiguous process. They said that it was through
this ambiguity that impactful solutions became

obvious and that working in this way leads to a
more holistic view of the problem and solution.
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“This is extremely important in
the work that I do as it enables
the design of user supports that
take into consideration the
variety of users and their needs.”

“It’s important to me to
approach everything in a
consultative way because that’s
when we find the best most
whole solutions.”

Participants said that this mindset theme is or

ought to be ingrained in the entire culture of

the organization. It helps get buy in from their

colleagues and users, even if it is not always
possible to validate every single opinion.

“We have to always be conscious
and aware of different cultures
and ideas.”

Participants also had difficulty with the Diversi-
ty mindset theme. They said it is not easy work-

ing with groups with many different ideologies.
Sometimes hierarchy trumps the best, most
inclusive way forward. If they can get it right,
however, it leads to a strong, integrated team.

“This is hard for everyone. You
have to remove your ego and
your idea of what ‘the solution’ is
from the work in order to let the
varied voices and perspectives
surface the solution. This takes
patience and trust that the
process will work.”
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Process Wayfinding Mindset Theme

Participants said the Process Wayfinding mind-
set theme is possibly the most important one. It
is the mindset theme that holds all of the other
mindset themes in balance. They said that it en-
ables you to leverage all of the tools and meth-
odologies that exist for doing their work.

“Design isn’t a linear process—
having multiple methodologies
to solve problems is important.”

“As for my organization, it goes
back to the big ship. I think we're
doing what we can in the best way
we can, but it’s hard. There’s a lot
of people with a lot of problems
with a lot of competing ideas.”

Participants agreed that Process Wayfinding has a

large impact on project outcomes. Not only does it

support teams in reaching their desired outcomes,

but participants also stated that getting it wrong can
have a significant negative impact on outcomes.

“Personally, facilitation is key
to keep my process on track.
It contributes to outcomes
inasmuch as it provides focus in
the moment and a map of the
process after the fact.”

“Very important. If we did this
better, we might stop spinning
in one area and get to better
outcomes. This is typically
an area that contributes to
negative project outcomes if we
don’t do it well.”

Participants did admit that developing their
own capacity for Process Wayfinding hasn’t
been easy. Some participants struggled with
articulating the need for it, while others don’t
believe their organizations will ever go for it.

“I wish we practiced facilitation
and other collaborative
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techniques more regularly as an
integrated way of functioning.”

“I work with people who are too
nice. They’d rather give up on
something than deliberate.”

Participants also touched on the increasing im-

portance of Process Wayfinding as the size and

complexity of the project grew. While smaller
organizations saw the need for it for managing
the work internally, participants from larger or-
ganizations were particularly interested in hav-

ing strong process wayfinders to support them
in collaborating with others on large projects.

“Most of our projects are quite
complex, often with unclear
objectives, multiple stakeholders,
and multiple partners. They...
require lots of engagement
and collaboration with other
consulting firms or stakeholders.”

Participants pointed out that the Process
Wayfinding mindset theme isn’t always about
finding the most efficient path forward. Par-
ticipants said that while be effective at making
progress towards the outcome of the project

is important, they must balance the need to
embrace ambiguity and let their colleagues
meander a little bit.

“Sometimes I think I'm really
great at process and sometimes
not. I think that the team I
work with does an excellent
job of figuring out how to get
to interesting places with the
process—it’s not always as direct
as I would like to be, and can
feel a bit fat as far as process
goes, but we get to good insights.
I think we could still work on
getting leaner and trusting
ourselves more as designers.”
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On
Tooling

The design probe research method asked par-
ticipants to use a tool for a week or so and then
reflect on their experience. The goal was to
understand how individuals might use a tool
to improve their capacity for design thinking
within a given mindset theme. Each mindset
theme was assigned a tool:

- User Focus Tool—Empathy map

- Problem Framing Tool—Five whys

- Visualization Tool—Sketching

- Experimentation Tool—Ideation

- Diversity Tool—Dot vote

- Process Wayfinding Tool—Facilitation

We asked participants to use the particu-

lar tool and reflect on their experience. All
participants rated the tool they were given as
helpful (or very helpful) and saw potential in
the tool for future use in their practice. The
qualitative responses received suggest that as
participants struggled with the newness and
ambiguity inherent in the use of the tools,
they grew more comfortable as they moved
through the process. The initial hesitation of
participants was countered with comments

10 The Supraoptimization of Design Thinking



V'd say it's more
y SKETCHING  veore..
EXPERIENCE nb’rSomuch SKETMMING .
e what- \NS\GHTS o\ d you 03N bg usmg Hhis

ool <

o How helpful did you

3
£ind the tool People @ It is easier It is a form

what | Yo talk and of sense -
Communicate  pownt o stufE  Mmaking

fpg - @ B

| CAN BE

e What stood out to g)ou '

L —  Whi le using this tosl ¢ o
@G . Hewep [MLE | °9°
v me<see @B
I | DIDN'T &

BeTTER |, Kwow w_ey,/
—— - = == THERE >

7

q
2| | 7 s et
\ ME + GIUEN ME

T FORCED ME
\ T LS L N (O]

E\Qgg% ‘7:’ KNou\oTweke
= 7 — '—"" THERE / > *

" \
\TTOFSO‘S}SW%\?EQ\EE VT HELPS ME 07 \_»|QEA

ON THE FLT+** ! CO(Y\{Y\UM\CATE ) ‘“M
dpcut oot THE W-

CLUTTER

FUNNEL \ PROGRESS, NOT PERFECTION -

1 oo Pecrfection

KeY \DEAS! |

CREATIIE EVEN

N C(EA’WE CONFLOENCE

v OWITH OTHEES — = =%
o

0 How dh d it help 3'\0”0“ hinder gour

progress/worlk <

HELPED ME SORT I
TWRov bH ncOMPLEX '
INFO(ZMMNOM "o0fs!

r

o
%ﬂ_

HELPED ME  WORK ; I I

=FASTER=' 6 ng orH\er‘ Commen+s

HELPED Mme CLARIEY MY
OWN THOUGHTS

S

l DDD u
| ARG nm
\ DD, OnD

MY OWN DESIRE TO \
RE 'EXCELENT AT D@P«wwe JHST

INDER bDW\
INATIALLE B l TRY

D€6|QL TO SHPRE W\ |
WoZE II W i

Figure 9. My sketching experience. Visualization of responses to the reflection questions from a design probe participant.



in their closing reflection like “this helps to
ensure you are planning the conversation
that you want to have”.

In each case, participants had to utilize a
degree of Process Wayfinding to facilitate
and guide themselves through the process of
engaging with the tools.

When using the tool for the first time,
participants felt a little uneasy. Despite a lot of
ambiguity in the process, participants still felt
as though they were able to get to meaningful
outcomes. For example, the Experimentation
tool felt slow at first, but ended up quickly
highlighting new areas of focus and other
areas that weren’t worth further exploration.
The Process Wayfinding tool received similar
comments: “it can all loop around but in the
end provide you with a [strong plan]”. As did
the Problem Framing tool: “going through

the exercise helped me gain a new level of
understanding of the problem I was working
on and honestly took me somewhere within
the problem space I did not expect to land at
the onset of the exercise.”

Participants even saw opportunities for using
these tools on an ongoing basis. For example,
the participant that used the Problem Fram-
ing tool noted “at the time of using the tool I
already had an in-depth understanding of the
problem... However, had I done this exercise
at the onset of the project I think I would have
found the results of the exercise much more
meaningful as it would have truly deepened
my understanding of the problem.” Without
additional context or training, however, par-
ticipants weren’t always clear on what the im-
mediate next steps might be: “what’s the next
step? I need a clause that says ‘It’s okay, you
don’t have to follow through with all of these
ideas, and you don’t have to do it now’.

In all cases, participants recognized the power
of the tool to improve their capacity for a given
mindset theme. This research method pro-
vided deep insights into how individuals may
improve their capacity for design thinking.
The implications of this research are discussed
in a few places in the next chapter.
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Imagining the
Change

In the discussion that follows, we examine the
importance and applicability of our research to
organizations, teams, and individuals looking
to apply design thinking. We illuminate some
of the barriers and challenges organizations
might face when implementing design think-
ing and introduce a framework and tool that
will help organizations to think about and
overcome the various challenges they face in
becoming complex capable.

We also discuss the important role that individu-
als play in this implementation, as well as the
kinds of support, coaching, and mindsets that
may make them more successful. We introduce a
theoretical framework as well as a series of design
thinking behavioural profiles—archetypes that
capture the essence of how clusters of respon-
dents behave and prefer to approach their work.

Finally, we identify a series of next steps associat-
ed with our research and how we might advance
the creation of a design thinking instrument that
could enable organizations, teams, and individu-
als to enhance their understanding of strengths
and opportunities for further development.
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= As organizations look to evolve and develop
C reat In g their capacity for design, their focus shifts.

P ur p ose- D r i ven Traditional organizations focus on meeting

targets and driving short-term outcomes. Our

o rg an i Za t i ons research suggests design thinking organiza-
tion tend to align themselves with purpose-
ful, holistic approaches to become complex-
capable. To support organizations making
this transition, our research helps to frame
the challenges they currently face, frame the
change required of them, and frame the nec-
essary tools that give agency to management
and teams. These are discussed in terms of
the obstacles organizations face when imple-
menting design, the complex systems they
must navigate in order to realize change, and
the specific tools that can help them move
toward a more resilient future.
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The Obstacles Organizations and Teams Face

Across both our survey and design probe research methods, respondents consistently highlighted ob-
stacles and barriers—of varying degrees of importance—for organizations implementing design thinking.
These include the influence of an individual, a lack of understanding of the mindset themes, and a fear of
failure. We used the Change Formula adapted by Beckhard and Harris (1977) as a model to understand the
obstacles and opportunities that organizations may face when looking to apply design thinking. The 1977
model—which Beckhard and Harris attribute to David Gleicher at Arthur D. Little Management Consult-
ing firm—suggests that in order for an organization to change, the following must be true:

Organizational » Vision . Ability to Take Action - Resistance to
Dissatisfaction for Change Toward the Change Proposed Change

In our analysis, we applied Beckhard and Harris’ Change Formula to frame the overwhelming resis-
tance to implementing design thinking that appears to exist in classical organizations:

Managers Have Won “ No Vision No Tactical Action for Overwhelming
in Existing Paradigm for Better Moving Forward Resistance to Change

Managers Have Won in the Existing Paradigm

Embedded within conventional power struc- humility. In some cases, respondents suggest-
tures and hierarchies of organizations not ed that their teams and organizations were so
practicing design thinking is a fear of personal concerned with the feelings of their colleagues
and team conflict. Many respondents high- they avoided constructive conflict that in turn
lighted the ego of individual team members as inhibited project outcomes.

a barrier to true collaboration—which requires
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Without the ability to air concerns and engage
in constructive conflict upward and outward
within the organization, uninformed, incor-
rect, and misleading conclusions are made by
individuals in that they see themselves as ex-
perts in a particular subject matter area. This is
further supported by the data, which suggest
many organizations that have not adopted
design thinking only consult users when they
perceive there to be short-term commercial
value in user feedback. Key decision makers
operate on hunches, quantitative data, and
experience to execute their strategies—often
with no validation from actual users.

Other research (e.g. Nel, 2016 and Van Bavel &
Packer, 2016) into team and individual per-
formance has demonstrated that the typical
management paradigm rewards individual
performance over team performance and
highlighted the concerns with this approach. A
shift in this management paradigm is afoot in
the current mainstream literature on manage-
ment. In a recent article in the Harvard Busi-
ness Review, Michael Schrage calls for a focus
on teams where there’s an imperative for work

to “go beyond the time and talents of com-
mitted individuals striving towards a desired
outcome” (Schrage, 2015). Managers who have
been awarded for individual performance in
the existing paradigm are more likely to foster
individualism. According to respondents from
the online questionnaire, the focus on individ-
ual performance leads to personal agendas get-
ting in the way of successful project outcomes.
Decisions become politicized around account-
ability structures—sometimes at the expense
of exceptional outcomes.

The embedded power structures,
fear of conflict, and focus on
individualism inhibit an orga-
nization’s ability to explore col-
laborative approaches to prob-
lem-solving—thereby creating a
barrier to successful implemen-
tation of design thinking.
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No Vision of Better

The next major barrier reported by respondents
stems from a lack of understanding—both about
the six mindset themes as well as how they are
applied. For each of the six mindset themes,
respondents commented that there was alack

of understanding or a lack of interest related to
developing the mindsets as a core competency:.
Though there may be pockets of the mindset
themes being practiced within the organization,
the perceived return on investment of systemati-
cally developing the mindset themes across the
organization is not apparent at a leadership level.

There were also many responses that pointed to
organizations that don’t have knowledge, comfort,
or experience across the mindset themes—for
example, in engaging their stakeholders. Some
respondents suggested they don’t work with the
end user or customer directly, or that the format of
documents and proposals tie their hands in terms
of what they can do. Embracing a new approach
without a clear indication of the individual com-
petencies and organizational capabilities required
to sustain a shift in paradigm is a potentially

frightening prospect for managers. Managers
and leadership need to see the quantifiable value
associated with implementing design within the
organization in order to feel compelled to do so.
The research in design pointed to a series of tools
and instruments that enabled organizations to
see their relative design maturity. Many examples
of such tools—the Design Maturity Matrix and
Design Value Map (The Value of Design)—as-

sess organizations on their capabilities related to
design and attempt to make explicit the ‘gains’
that may be experienced by implementing design.
The tools, developed by the Design Management
Institute, are intended to help organizations see
the opportunities embedded in design (Ibid).

Individuals and teams don’t feel
they have the agency to explore
and implement a new collabora-
tive approach to problem-solv-
ing. Management and leader-
ship are stuck in a management
paradigm that discourages risks
without clear payoffs.
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No Clear Tactical Actions for Moving Forward

The last barrier revolves around a fear of
failure. This is persistent at all levels of the
organization. Individuals and teams are afraid
of experimentation because experimentation
presents an opportunity for and/or the percep-
tion of failure. Instead, the organization sets
up an expectation of getting it right the first
time. Respondents reported feeling that the
return on investment diminished with every
round of experimentation.

Not surprisingly, respondents also suggested
the management team at their organizations
were cautious in how they explored new ways of
working, especially when these activities might
represent a major shift away from the current
way of doing things. After all, the success and
progress seen by these managers typically oc-
curred within the existing, dominant paradigm.

Design is about the learning and feedback that
comes from iteration and experimentation.
This is fundamentally at odds with the tradi-
tional management paradigm which attempts

A New Order of Things

“It must be considered that there is
nothing more difficult to carry out,
nor more doubtful of success, nor
more dangerous to handle, than
to initiate a new order of things.
For the reformer has enemies in all
those who profit by the old order,
and only lukewarm defenders in all
those who would profit by the new

order, this lukewarmness arising
partly from fear of their adversaries,
who have the laws in their favour;
and partly from the incredulity of
mankind, who do not truly believe
in anything new until they have
had the actual experience of it.”

— Niccolo Machiavelli, 1513
(in Machiavelli, 1950, p. 21)
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to engineer out error, imperfection, and varia-
tion as the great perils of organizational life.
Leandro Herrero acknowledges this in his Nine
Basic Contradictions in organizational life.
Ignore at your Peril (2015): “to be effective,

we are expected to create and sustain predict-
able, repeatable, reliable, and reproducible
processes. But innovation requires ‘unpredict-
able answers’, a ‘beta state’, and restless and
unstable processes” (Herrero, 2015). The desire
to engineer predictability in organizational

life is fundamentally at odds with the restless
experimentation and learning required to sus-
tain innovation and change. This tension bears
great influence on an organization’s reluctance
to embrace a design perspective.

The ultimate outcome of this
fear of failure is a lack of leader-
ship or, at the very least, a lack
of an internal champion for
exploring and moving towards a
more collaborative approach to
solving problems.
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The Result is an Overwhelming
Resistance to Change

Compared to the relatively low levels of dis-
satisfaction, vision, and tactical actions for
moving forward, the resistance to change—
in the organizations respondents work for—
would appear to be quite high.

The literature review highlighted that both
the organizations looking to use design think-
ing and the consultants supporting them
have in many cases suboptimized design
thinking to meet their needs, engineering
complexity out of the process (Nussbaum,
2011). Many organizations that have been ex-
posed to design thinking have seen the “what”
of design thinking—in terms of the tools and
processes it uses and the outputs it creates—
but have not seen the “how” of design think-
ing—in terms of the way tools, processes,
outputs, and impacts are all connected.

These organizations see design thinking as a
toolkit to be applied to particular problems
with clear boundaries—instead of a new, dif-
ferent, and transformative way of working as

an organization. The result is a set of orga-
nizations that have relatively low levels of
design maturity. These organizations develop
an active disinterest in exploring and imple-
menting design thinking.

In response to this, we are advo-
cating for the supraoptimization
of design thinking—a change that
would signal an intentional shift
toward complex, sociocultural sys-
tems with design at their core.
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The Dual Paradigm Shift

To understand how organizations can over-
come their obstacles to change, it is important
to articulate the fundamental shift design
thinking represents. In his book, Systems
thinking: Managing chaos and complexity: A
platform for designing business architecture,
Jamshid Gharajedaghi argues that organiza-
tions must adapt to a dual paradigm shift in
order to stay relevant (Gharajedaghi, 2011).
According to Gharajedaghi, classical organiza-
tions struggle to respond to one or both of the
two paradigm shifts—moving from mechani-
cal to sociocultural systems and moving from
analytical to holistic thinking (Ibid, p.8).

In his book, Gharajedaghi argues that classi-
cal organizations are designed to be mindless,
mechanical systems (Ibid, p. 10). The organi-
zation is designed to take a set of stable inputs
and use consistent, incrementally innovative
processes to produce a consistent desired
output. The nature of organizational life is
mindless by design—shifting first toward
becoming uni-minded, biological systems and
finally toward becoming multi-minded, so-
ciocultural systems (Ibid, p. 9-13). Successful
organizations must support their members to
work in new, complex ways towards a com-
mon objective or set of objectives.

(Independent Variables)

paradigm

Approach Mindless System Multi-Minded System
(Mechanical) (Sociocultural)
Analytical Existing organizational Singular paradigm shift

in nature of organization

System
(Interdependent Variables)

Singular paradigm shift
in nature of inquiry

Dual paradigm shift

Figure 10. Dual paradigm shift. Adapted from Gharajedaghi (2011, p.

9).
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Organizations—and the variables they are based
on—have historically been considered indepen-
dent of one another. Analytical thinking was a
useful way of understanding how the organiza-
tion and each piece of it ought to operate. To
work in complex and chaotic environments, it is
vital that organizations challenge the assump-
tions they have about how they work. Organi-
zations must shift from analytic thinking to
system thinking. Gharajedaghi goes on to argue
that failure to articulate this shift can lead to a
strong resistance to change (Ibid, p. 9).

In order to successfully navigate these shifts
now and into the future, organizations can use
design to support their members to handle
complexity. Gharajedaghi believes “develop-
ment is the enhancement of the capacity to
choose; design is a vehicle for enhancement of
choice and holistic thinking” (Ibid, p. 23). In
order to be effective, however, design can not
be a superficial, suboptimized process. Design
must be embedded deep within the culture
and structure of the organization.
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The Design Strategy Map:
Embedding Design Within the Organization

Robert Kaplan and David Norton introduced the
concept of a Strategy Map in their 2011 book,
The Strategy-Focused Organization. The Strat-
egy Map extends Kaplan’s and Norton’s work
on the Balanced Scorecard—first introduced as
atool to enable organizations to visualize how
they create value. The Strategy Map contains
four key areas: financial perspective, customer
perspective, internal perspective, and learning
and growth perspective. Organizations use the
Balanced Scorecard framework and Strategy
Map to capture, articulate, and connect their
strategies for creating value (Kaplan, 2011).

As found in the literature review (Ehn, 1988 and
Junginger, 2009) and in several of the data report-
ed by respondents to the online questionnaire, a
new approach to embedding design within the
organization is needed. We propose introducing
anew perspective into the Strategy Map and Bal-
anced Scorecard Framework. The Design Per-
spective would be a fifth key area on the Strategy
Map and would be placed below the learning and

growth perspective in order to support the organi-
zation and its staff in becoming complex-capable.

Embedding design deep within the organiza-
tion, and explicitly naming their strategies for
developing design will support an organization
in articulating and communicating the shift
towards becoming design-enlightened. This
approach sidesteps many of the challenges
faced at the individual and team levels, giving
all members of the organization agency to de-
velop their capacity for design and the capacity
of the teams within which they are embedded.

Instead of focusing on the “what” of design
thinking and missing the opportunity to
understand the “how” or “why”, placing the
design perspective at the root of the Strategy
Map forces organizations to think more holisti-
cally. It challenges them to create strategies for
improving their capacity for design and develop
and test hypotheses related to these strategies—
and how design impacts their organization
overall. Design would no longer be a question of
“should we or shouldn’t we?”; instead, the ques-
tion would become “how might we?”.
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Figure 11. The design strategy map. Adapted from Kaplan and Norton (2011).



The Design Thinking Organization:
Assessing Design Readiness

Using the Design Strategy Map has a number
of positive implications for how organizations
can understand their approach to leverag-

ing design thinking. At the same time, more
research is needed to develop an instrument
for better understanding if, and in what ways,
an organization might embrace their capac-
ity for design thinking. Specifically, organiza-
tions need to know the tactical and operational
impact of implementing design, and what

the first steps are towards a design transfor-
mation. They require a plan that starts with
leadership and strategy and that scaffolds out
to the tactical implementation.

Using a similar set of questions to the ones
answered by participants in the Behaviours
section of the online questionnaire, the leader-
ship team of an organization could gain a bet-
ter understanding of the mindset themes they
are excelling at and, conversely, which themes
they may want to improve upon. They may
even ask their customers, partners, suppliers

and governors for their input. Doing so would
give an organization a 360-degree picture of
their performance across and within the core
capabilities of design thinking.

More research is needed to understand how, at
the organizational level, leadership might be
able to improve their behaviours for a given
mindset theme. It is logical to see that devel-
oping context-specific strategies for organiza-
tions—that are low in or across a given set of
mindset themes—would support organiza-
tions in articulating why they need to change,
the vision for how they will change, and the
first steps they will need to take.

For example, an organization may be look-

ing for a balanced score across the mindset
themes in the instrument and discover after
using the instrument that, on average, their
organization is low in the User Focus mindset
theme. The instrument could then provide
insights into their results, identifying the spe-
cific facets of User Focus that need improve-
ment, help them understand the risks of not
developing in these areas, and provide a set
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of customized next steps for getting started
on empathizing with their end user. Embed-
ded within this process would be the need to
develop a robust understanding within the
organization of how the act of building this
capability would not only affect their end us-
ers, but would require change and the adapta-
tion of their structures, their teams, and their
employees’ approach to work.
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As classical organizations have slowly given

up the bureaucracy, hierarchy, and familiarity
provided by Taylor (1917) and Weber (1947)
over the last century and embrace diversity, and
ambiguity, new systems will be required to sup-
port strategic decision making in these learning
organizations (Senge, 1990). The Design Strat-
egy Map is an important step towards creating
complex-capable, learning organizations.

These systems will have to account for varia-
tions from organization to organization and
from environment to environment. A promis-
ing method to distill insights from variation,
borrowed from design, is identifying and lever-
aging the characteristics of positive deviants.
These systems ought to be able to see individu-
als that perform better than expected across the
organization, support the organization in un-
derstanding what about the individual or their
environment supports their success, and how
the organization might learn from the deviance.

Traditional bureaucratic organizations worked
hard to weed out unpredictability and devi-
ance. As organizations shift towards sociocul-

tural systems that use a holistic lens to view
and action their work, there is a tremendous
opportunity to change the underlying value
structures that impact their strategic decision
making. There is a critical opportunity to em-
bed design and other philosophies deep in the
organization in order to support their ability to
thrive in complexity. This aligns with the work
of Howard, Senova, and Melles who suggest an
organization that makes a concerted effort may
mature in their practice of design—moving
from design as a way of work to design as a way
of life (Howard, Senova, & Melles, 2015, p. 188).
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The Power of People: Supporting Members of
Complex-Capable Organizations

The Design Strategy Map, and the broader
shift towards complex-capable organizations,
also impacts the members of the organization
going through these transformations. Part of
the justification for putting the design per-
spective at the foundation of the Design Strat-
egy Map is how it supports the organization
and, specifically, its members in developing a
learning and growth perspective.

Design fundamentally changes how people see
the world around them (Kolko, 2015). The lit-
erature highlighted the fact that designers solve
problems differently. Embedded within the
design process are a series of loops and feedback
mechanisms that ensure learning from experi-
mentation is captured and built upon.

In classical organizations, learning cycles are
long, go through various filters (levels of man-
agement), and ultimately sit with leadership to
interpret and develop strategy around. Accord-
ing to Martin, “most managers are trying to
design variance out of the system, and cannot

handle a process which starts off not knowing
where it will eventually get” (Martin, 159). In
the complex-capable organization, learning
happens in rapid sprints with teams interpret-
ing and adjusting strategy in real time—based
on the feedback inherent in the design process.
In complex-capable organizations, manage-
ment and leadership serve as obstacle-clearing
structures rather than playing an approval or
clearinghouse function. Strategies targeted

at improving individual capacity for design
necessarily support the whole organization in
becoming complex-capable.

In the data analysis, respondents believed they
were disempowered from developing themselves
in any one of the mindset theme areas. They
felt that developing a variety of skills beyond
their own preferences was unnecessary because
individual deficits were overcome by teammate
competencies. This individualistic view creates
amajor impediment to teams and organizations
developing their complex-capabilities. Rather,
individuals need to be able to play a variety of
roles in a design thinking environment.
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In order to develop the capacity of individu-
als to play the cross section of roles required
in complex-capable environments, organiza-
tions could benefit from having a framework
or instrument for assessing and coaching
individuals holistically. Seeing individuals

as dynamic, sociocultural systems promotes
a holistic view of teams where individuals
develop a roster of mindset theme competen-
cies that support adaptive, learning complex-
capable organizations.

» People as a Driver of Change
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Organizations that embrace the dual paradigm
Peo p I e As shift and leverage the embedded possibility of

H the Design Strategy Map position themselves

a Driver of gn Strategy Map p |
well to become design enlightened organiza-
C h an g e tions. However, organizations cannot under-

estimate the critical role that people play in
animating and realizing this enlightenment.
Complex-capable individuals are an essential
part of resilient teams and organizations. For
organizations to be successful in responding
to the complex systems they are a part of, they
must create the conditions necessary for indi-
viduals and teams to succeed and thrive.

Our research would suggest that even in organi-
zations that embrace design thinking methodol-
ogies and processes, there is still an overwhelm-
ing focus on teaching the specific tools and
processes required to engineer outcomes. This
is, in part, because individuals that have been
trained in the practice of design are attempting
to situate and apply design within Tayloristic
organizations that are not yet fully ready to
embrace the dynamic nature of design’s capacity.
This has created a number of impediments that
became clear in our research project.
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The Importance of Self Awareness

In many cases, individuals can recognize their
own limitations in a particular mindset theme
and have a decent read on their own relative
strengths and weaknesses. Interestingly, how-
ever, in cases where an individual recognizes

a gap in their own behavioural practices or
related to a particular design mindset theme,
they are quick to suggest someone else may

be able to and ought to fill that gap. They may
lack the organizational trust necessary to take
risks, and they may be hesitant, for instance,
to experiment with Visualization skills and
practices. In most cases, respondents alluded
to deferring to someone else on the team who
had a strong preference or competency at Visu-
alization. Though the literature review would
suggest that cross-functional teams are an
important part of what makes design think-
ing a unique approach (Fuller, n.d. and Ehn,
1988), simply deferring a particular practice to
another individual does not support members
of the team to embrace a more dynamic, rich
approach to learning.

In a complex-capable organization, all individ-
uals need to be encouraged and challenged to
develop the full breadth of the design thinking
mindset. This encourages individuals to play

a variety of roles and not simply defer to their
preferred or characteristic role. The complex-
capable individual is one that is constantly
striving for improvement—building and
growing across the full range of competencies
identified as important.

This is especially true given the general lack
of self-awareness related to, and as discov-
ered by, the difference between an indi-
vidual’s self scores in the mindset themes
and their actual practice of the associated
behaviours. Their inability to see how their
own competencies could grow and develop
in less preferred practices is an impediment
in developing a designerly mindset.

Once again, research by Cross, Papanek, and
Buchanan support the idea that well-rounded
design thinkers, who can play a variety of
roles, are ultimately the most capable of
handling complexity (Cross 1982, Papanek,
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1984, and Buchanan, 1992). This perspective
is further supported by Martin who suggests
that “the design thinker has a stance that
seeks the unknown, embraces the possibility
of surprise, and is comfortable with wading
into complexity not knowing what is on the
other side” (Martin, 2009, p. 159).

The design probe research method also yield-
ed promising preliminary results. When indi-
viduals understand why the mindset theme is
important and how they might improve their
capacity for a given theme, the experience of
using a simple, related tool can support their
development in that area. This development
becomes particularly tangible through a short
reflection on the use of the tool. The risk here
is that individuals without broader support
can and will suboptimize the process and pick
the tools that are most useful to them. The
data suggest individuals and their organiza-
tions will look for ways to make the process
repeatable, engineering out the complexity
needed for robust outcomes.

Embracing a Growth Mindset

The term mindset was used throughout our
research project to articulate the mindset
themes found in design thinkers and design
thinking organizations. Carol Dweck used the
word in a similar context to describe the con-
cepts of growth and fixed mindsets as a way of
capturing what individuals believe about their
strengths and weaknesses (2008). Consistent
with the way mindset is used to describe the
six design thinking mindset themes, Dweck
uses the term mindset to articulate and dif-
ferentiate the particular way an individual ap-
proaches and interacts with the world around
them (2008). In a fixed mindset, individuals
believe that their talents are innate and, more
broadly, that their most basic qualities are
fixed. In a growth mindset, individuals believe
that their talents, intelligence, and other basic
qualities can be developed (2008).
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Fixed Mindset People

Believe intelligence is static
Have a desire to look smart
Avoid challenges

Give up easy

See effort as fruitless

Ignore useful negative feedback

Feel threatened by the
success of others

May plateau early, achieve less
than their full potential

Confirm a deterministic
view of the world

Figure 12. Fixed versus growth mindset. Based on Dweck’s work in 2008 (Dweck cited in Popova, 2014).

Growth Mindset People

Believe intelligence can be developed
Have a desire to learn

Embrace challenges

Persist in the face of setbacks

See effort as the path to mastery
Learn from criticism

Find lessons and inspiration in
the success of others

Reach ever-higher levels
of achievement

Have a greater sense
of free will



Mindset and its Impact on Innovation

The section of Dweck’s book dedicated to how
a fixed or growth mindset makes a difference
when it comes to innovation explains that it
is easy for an organization to justify finding
and retaining top talent—it will often ap-
pear in their strategic plan. If an organization
believes that talent is a fixed trait and not
something individuals can develop, it is easy
to mistake acquiring “top talent” as a neces-
sary driver for innovation:

It’s nice that employees in growth-mindset
organizations feel trusting and commit-

ted, but what about agility and innovation?
That’s something that organizations should
and do care greatly about these days. Perhaps
a company has to sacrifice some comfort and
loyalty to be on the leading edge. Perhaps a
belief in fixed talent motivates innovation. It
doesn’t look that way (Ibid, p. 143).

Instead, Dweck’s research shows that “it’s
actually the employees in the growth-mindset
companies who say that their organization
supports (reasonable) risk-taking, innova-

tion, and creativity” (Ibid, p.143-144). In other
words, an organization’s approach to the devel-
opment of its people is an important determi-
nant of innovation. Organizations that have a
growth mindset are open to learning and they,
therefore, see the benefit of taking risks and
learning from their mistakes.

The Concern with Fixed Mindsets

This is in stark contrast to organizations
that took a fixed mindset approach, in which
employees reported that their organizations
“are less likely to support them in risk-taking
and innovation” and, beyond yet, “they are
also far more likely to agree that their orga-
nizations are rife with cutthroat or unethical
behaviour” (Ibid, p. 144). These organiza-
tions promote competition because they be-
lieve that one individual or team is innately
better than another.

These are the same organizations that fall for
the “success to the successful” system ar-
chetype. In this system archetype, resources
are repeatedly given to the team that dem-
onstrates initial success. It is the addition of
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these resources that perpetuates their suc-
cess—gains that are, however, incremental and
largely linked to the addition of resources rath-
er than a significant difference between the
two teams in terms of skills and capabilities.
This supplemental success, however, is used to
justify the decision to give them additional re-
sources. The problem with this is that the goals
of the team begin to run counter to the goals of
the organization, and the competition starts to
become unhealthy. These organizations—that
suboptimize their own organizational dynam-
ic—are likely to suboptimize any process put in
front of them (Braun, 2002, p. 10-11).

Supporting Individuals in Using a Growth
Mindset for Design Thinking

Individuals and entire organizations can
embrace a growth mindset across all areas

of design thinking. To enhance individual’s
sense of self, to provide focused feedback, and
toignite a growth mindset, there is an op-
portunity to develop an instrument through
which individuals can evaluate their relative
strengths and areas for development. An as-

sessment instrument could provide a com-
mon framework and language to illuminate
the specific behaviours individuals and teams
could develop in their effort to improve their
capacity for design. Such an instrument could
be used to place individuals in specific catego-
ries or profiles that provide insights into their
preferred ways of working, their strengths,
and their areas for development. To support
individuals on this journey, we have a devel-
oped a set of behavioural profiles consistent
with the data and analysis emerging from the
online questionnaire.

In using such an instrument to empower em-
ployees, organizations imagine new possibili-
ties for how they can become purpose-driven
and complex-capable.
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The Behavioural Profiles
of a Design Thinking Team

As complex-capable organizations look to
develop their talent, they must enhance self
awareness and growth mindedness amongst
their employees. One significant possibility for
doing this is to leverage a common framework
for understanding how individuals can hone
their skills and talents while learning to con-
tribute in new and meaningful ways.

In our research, we saw a possibility to create
Behavioural Profiles for each of the clusters of
respondents that emerged in our analysis (see
Figure 8. Mindset relationship heat map). As we
re-evaluated the individual respondents that fell
within each cluster—including their self scores,
behavioural scores, and qualitative responses—an
interesting narrative began to take shape. This
narrative gives context to the competencies,
preferences, and areas for development associ-
ated with individuals working on design thinking
teams and on collaborative projects. The Behav-
ioural Profiles—each representing aggregate data
for the respondents that fell within a particular
cluster—have been elaborated on here provide
afoundation for the further development of a
design thinking instrument.

Visualizing the Behavioural Profiles

After clustering respondents in a heat mapping
exercise, we created a three-dimensional model
that demonstrates the distinct clusters of respon-
dents’ behavioural scores. This model attempts to
visualize the relationship between design thinking
profiles; whereby each corner and face of the prism
represent a particular profile of a respondent.
Profiles that exist at the corners represent respon-
dents that had high relative behavioural scores in
a particular mindset theme, while the profiles that
exist on the faces of the

prism represented

respondents whose

relative behavioral

scores clustered

evenly between

two mindset

theme areas.

Figure 13. Visualizing the behavioural profiles.




The Framer

Communications/Promotions, Education, Design

- Understanding the problem through an “Holding ambiguity through a reframing s,

analytical lens in my opinion, the most important skill in
- Detecting Patterns design thinking approaches.”
- Distilling complex system into ‘bite size’ parts “[Problem Framing is] extremely important.
- Tackling ambiguity by re-framing activities The outcome of our projects is entirely based
and approaches on how we approach the problem—and being
. Being adaptable able to create solutions that are easily adapt-

. ) able as the project changes is paramount.”
- Using evidence-based approaches

“Very important to my work. The ability to
manage complex threads and interrelation-
ships of problems between different projects

. Visualization, Experimentation, and/or is at the core of project outcomes.”

User Focus
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The Perspectivist

Education, Consulting, Arts, Marketing, Sales

+ Being sympathetic (‘I like to understand “[Problem Framing] is hard for everyone. You
people’s challenges”) have to remove your ego and your idea of

- Grasping the problem through a diversity what “the solution” is from the work in order
of perspectives to let the varied voices and perspectives sur-

. Adapting to new ideas and voices face the solution.”

- Using collaboration, research, and “Problem framing is the most important part
consultation to identify problems of doing design work in my opinion. If we
worth solving don’t know what we are looking to solve, it is

. Taking an intentional and harder to make an impact and create change.”

purposeful approach “Doing good design work always means work-
ing with complexity and ambiguity—if you're
unable to adapt to unexpected changes doing
design work will probably be very difficult.
Project outcomes are very dependent on being
open [and good at Diversity].”

Visualization, Experimentation, and/or
User Focus

“As a young professional, it took me some time
to realize that my way wasn’t always the best
way. I now understand that everyone has an
opinion on the way something should be ap-
proached or solved, and in my experience, the
best solutions have come from a pinch of one
person’s idea, and a pinch of another’s...”
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The Woke

Social Work, Education, Design, Government

» Understanding complexity “Including diverse voices is extremely impor-

- Leveraging diversity tant as the population we serve needs to be

) N
- Recognizing privileged perspectives reflected in our decisions.

- Looking for and amplifying
underrepresented voices

- Using divergent thinking and iterative
approaches

- Being patient and open

- Experimentation and/or Visualization

- Can get bogged down in listening to
too many voices and may need help
understanding which details are the most
important.
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The Inclusionist

Healthcare, Education, and Design

- Being the Co-creator—working with end users

- Designing “with” others

. Consistently not as strong at Problem Framing,
Visualization and/or Experimentation

“The solicitation and valuing of diverse opinions
is well ingrained in the organization’s culture.”

“We are trying to work within a new design ap-
proach that includes these various different per-
spectives from the ground up when designing
the programs/developing the projects. [Diver-
sity] has a direct impact on the outcomes. It isn’t
necessarily a mandated approach, but it is the
right one for us because we'’re getting insight
and holistic collaboration from the get-go.”

“[Users Focus is] super important to our work
and contributes to project outcomes.”

“[User Focus] is huge. If we don’t consider our
stakeholders, then our programs are irrelevant.”

“[User Focus] is essential to my personal work and
has a significant impact on the outcomes of all my
projects. The work completed is heavily influenced
by taking into consideration how people will expe-
rience it and what impacts it will have on them.”

“[User Focus is] Critical to project outcomes. It’s
at the heart of everything we do.”
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The Anthropologist

Consumer electronics, social services

- Playing the role of the ethnographer
- Using highly qualitative approaches
- Being empathic, or “being with”

- Not trying to solve the problem, trying to
understand how people experience it

Consistently Not as strong at Diversity and
Problem Framing

“If we're not talking to our end user or custom-
er, we're failing toward irrelevance.”

“How can we expect to know what we're doing
if we never get up from our desks and go and
talk to real people?”
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The Wayz Finder

Designers, Systems

Navigating ambiguity “Design isn’t a linear process. Having multiple

Facilitating groups methodologies to solve problems is important.”

Play the role of peacemaker and navigator

“Facilitating workshops and brainstorms is a
between mindset themes

key skill set.”

Able to identify gaps within a team setting, and

adapting the role they play within the team I think driving [a task to completion] or a solu-

tion is constantly on my mind, and is often

on a team’s mind. I think Process Wayfinding

sounds a lot like determination and I hope
Consistently not as strong at Visualization that’s a value others see in me. As for my or-
and/or Experimentation ganization, it goes back to the big ship. I think
we're doing what we can in the best way we
can, butit’s hard. There’s a lot of people with a
lot of problems with a lot of competing ideas.”

- Though they have some facility at
Diversity, User Focus, and/or Problem
Framing, they may wish to develop their
facility playing these roles
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The Doer

Software Development, Scientific Research

- Having a bias towards action—“let’s just
get it done”

- Approaching complexity by testing possible
solutions in low-risk ways to receive insight

- Using experimentation to validate research

- Mapping, sketching and using diagrams
and visualizations to understand and
communicate complexity

- Getting the team unstuck through
experimenting with different techniques
and frameworks

- Consistently not as strong at Problem
Framing and/or Process Wayfinding

“[Visualization] is very key to exploring differ-
ent solutions and often helps in wrapping my
head around complex problems.”

“Visualizing the problem, mapping out each
step, is important in understanding a concept
and how it will be implemented.”

“Ineed to be able to try out different ideas be-
cause of the diversity of my audience. No one
solution fits all. Experimentation is useful in
familiarizing myself with the audience’s likes
and dislikes.”

“There should be a whiteboard in every office!”
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The Behavioural Profiles of a Design Thinking Team

The Framer

The Woke

The Anthropologist

The Doer

The Perspectivist

The Inclusionist

The Wayz Finder

Figure 14. The seven behavioural profiles.



Next
Steps

Our literature review focused heavily on design
thinking. In reality, the learnings and insights
apply to a variety of different problem-solving
methodologies—ones that are entrapped by the
same linear, outcomes-focused lens that has
been applied to design thinking (Walters, 2011).
The methodologies and approaches are not the
problem themselves, however. Organizations
have suboptimized complex and rich methodolo-
gies into repeatable, linear steps as a shortcut to
managing complexity. It is clear from the litera-
ture review (Ehn, 1988, Senge, 1990, and Jung-
inger, 2009) and the research conducted in this
project that organizations could benefit signifi-
cantly from taking a design perspective to create
complex-capable individuals, teams, and orga-
nizations. Instead of applying methodologies to
the creation of products, services, and outcomes,
organizations need to consider the benefits of ap-
plying design to their internal culture and way of
doing things. Without this lens, design thinking
is likely to never realize its full potential.

Organizations that continue to focus on the
mindset themes as they relate to the creation
of the outcomes, products, or services they are
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responsible for delivering to customers are likely
to see short-term success. This is consistent
with the suboptimization seen in the literature
review with companies like IDEO (Nussbaum,
2011). These consultancies focus on creating
commercially profitable end products rather
than leveraging the tools and mindset themes to
create lasting internal value by building capacity
within their organizations. There is a significant
opportunity for organizations to advance their
design maturity and transition from designerly
ways of working to designerly living.

As a way to develop design maturity, we
believe the creation of a design thinking
assessment instrument, though outside of
the scope of this project, would be an impor-
tant next step in the research around design
thinking competencies. Such an instrument
could be used to assess design competencies
and organizational readiness and would be of
significant benefit to individuals, teams, and
organizations. Leveraging the initial behav-
ioural questions from the questionnaire, we
will seek to validate and expand upon the
question set. Using the seven behavioural
profiles developed in this paper as a basis,
further research would need to clarify the
distinct differences and overlap between the
profiles. A design thinking instrument would
help individuals, teams, and organizations to
evaluate themselves across the six mindset
themes and all associated behaviours.

From this instrument, individuals could
receive a report detailing their relative
strengths and opportunities across the mind-
set themes as well as the various behavioural
facets associated with each mindset theme.
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This would include tangible ‘next steps’ in
their development. They could be ‘placed’
within a particular behavioural profile region
and be provided with information to better
understand the tendencies, preferences, and
styles associated with their assessed profile.
They would be able to see how many other in-
dividuals, teammates or members from across
the organization might share a similar profile.

Managers and team leads could take a similar
assessment but on behalf of their team. They
could receive aggregated team information as
well as information from other teams, cus-
tomers, and even suppliers in order to better
understand their team’s relative strengths
and opportunities. This report could also in-
clude information about next steps for man-
agers and team leads in helping to develop
their members complex-capabilities.

At an organizational level, leadership could
assess their organization across the mindsets
and associated behavioural facets. Their as-
sessment could include an evaluation from
customers, partners, and suppliers as well as

aggregated information from teams and indi-
viduals within the organization. Ultimately,
such a report would provide leadership
teams with a 360-degree perspective of their
organization’s design readiness while identi-
fying next steps, resources, and benchmarks
for their industry and sector. An assessment
of this kind would empower leadership to
understand where the opportunities and
risks may exist for developing their organi-
zation’s design perspective and, ultimately,
their complex-capabilities.
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There are a number of benefits associated with
developing a design thinking instrument.

For individuals, an assessment instrument
would increase their level of self-awareness
related to the mindset themes and provide tar-
geted development approaches that could be
leveraged to grow their behavioural practices.
This would respond directly to the research
that suggests that many individuals lack an
awareness of where their competencies are
and how they align with the desired mindsets
and practices. With targeted and customized
information, individuals would have a basis in
which to embrace a growth mindset.

For teams, understanding strengths and gaps
as a cross-functional unit would enable teams
and their managers to be more intentional
about the design, structure, and approach

to work. Furthermore, an instrument would
enhance a team’s ability to self-regulate and
understand where and when to seek outside
input. With data at their fingertips, managers
and team-leads could focus less energy on as-
sembling cross-functional teams (which would

ideally be more likely to self-organize given
the data that stem from an instrument of this
kind) and focus more on strategic leadership.

For organizations, an instrument that provides
the leadership team with a snapshot of orga-
nizational strengths and gaps would create a
foundation on which to develop design per-
spective strategies. With design at the root

of an organization’s approach to strategy, the
leadership team would be in a stronger posi-
tion to support the ongoing development of
individuals and teams in becoming increas-
ingly complex-capable.

Discussion 151



In the traditional management paradigm, lead-
ership plays a key role in being able to interpret
data coming from the ‘machine’ of the organiza-
tion and making calculated decisions about the
optimization of the machine at large. As organi-
zations shift to become holistic thinking socio-
cultural systems, this mechanistic model begins
to cause more harm than good. One of the goals
for developing a design thinking instrument is
to articulate the dual paradigm shifts organi-
zations must make. The first shift is to visual-
ize and imagine what a more interconnected
sociocultural system looks like. The second shift
centres around how this system is supported by
complex-capable people at its core. People that,
in addition to being individual contributors,
leverage systems thinking to understand how
their work integrates with other individuals
and teams within the organization.

Building this instrument is based on the hy-
pothesis that cross-functional, self-organizing
teams are the best way to build resiliency into
organizations. In particular, the instrument re-
lies on a group of complex-capable people with
knowledge, experience, and facility in a specific

set of mindsets themes—User Focus, Problem
Framing, Diversity, and Process Wayfinding.

If the instrument works as intended, organi-
zations should see a reduction in the amount

of effort (resources and time) required to pull
together a team from across the organization.
Individuals should better understand their roles
and feel more connected to other, more diverse
members of the organization. The organiza-
tion should see a reduction in chaos without

an over-reduction in complexity or ambiguity.
The processes used to navigate this complexity
should remain intact as designed, and the orga-
nization shouldn’t feel the need to suboptimize
them. The organizations should see an improve-
ment in their strategic decision making, with
an increase in awareness and understanding of
how the organization is actually performing.

Asthe instrument is implemented and tested
with a diverse set of organizations, the hypoth-
eses outlined here should be kept top of mind.
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There is a tremendous opportunity to bring
the results of this research into the real world
for testing. Though this research has advanced
the knowledge in the space, more, and broader,
research is still needed to further the impact
and applicability of this work.

In order to pursue this work, we would require
additional funding. Either through existing
granting agencies or through a sponsoring pri-
vate organization, we would seek to build upon
and validate our research findings. This would
involve building upon the design thinking
instrument, prototyping a report for individu-
als, teams and organizations that stems from
the instrument, and implementing the design
strategy map in organizations.

In order to iterate on the instrument, we
would seek to validate the existing behavioural
question set and incorporate additional be-
havioural practice questions related to each
mindset theme. We would be intentional to
ensure the questionnaire limited the selection
bias we encountered in this study by dividing
itinto a series of shorter, less time consuming

sections that could be distributed to targeted
demographics over the span of 3-6 months.
The modified questionnaire would be distrib-
uted more broadly in order to ensure greater
diversity of data (education level, geographic
location). This would be done by reaching out
to adjacent professional associations and net-
works within and outside of Canada.

Based on the data received through this modi-
fied approach, we would prototype the de-
velopment of a Design Thinking Report. The
Report could be used by organizations to assess
their readiness for implementing design think-
ing, by teams to determine strengths and gaps,
and by individuals to assess their competen-
cies across the mindset themes. By prototyping
such a report, we could gain valuable insights
into the kinds of information that would be
most useful across these groups as well as how
best to represent the information.

One component of a Design Thinking Report
would be the explicit attribution of respon-
dents to a particular Behavioural Profile. To
further the development of these profiles
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and validate the preliminary findings from
this study, we would observe individuals
with particular Behavioural Profiles as they
conduct work in design thinking and non
design thinking teams. By observing these
individuals and teams in action, we would
develop further insights surrounding the
profiles and adapt them to provide the most
relevant information sensitive to the range
of potential applications.

Lastly, in an effort to test our hypothesis
related to the Design Strategy Map, we would
seek to implement the design perspective in
an organization already utilizing the Strategy
Map. As consultants working in this space,
we believe there are a number of small-to-
medium enterprises that would be inter-
ested in experimenting with this iteration

of Kaplan and Norton’s Strategy Map. We
would work with 2-3 such organizations to
help them develop a hypothesis around how
a design perspective might enhance their
ability to respond to and become resilient

in the face of complexity and ambiguity. As
these organizations apply this new design

perspective and make explicit their strategies
for enhancing their capacity for design in the
broadest sense, we would capture learnings
and adapt the Design Strategy Map.

To bolster the presence of our work, we
would create a website that provides addi-
tional information about our research—the
work completed to date, the ongoing re-
search, and the ultimate goals of our work.
There would be opportunities for collabora-
tors to engage with our work and provide
critique and feedback. Furthermore, we are
interested in submitting research proposals
to professional association conferences such
as The Association of Registered Graphic
Designers (RGD) annual DesignThinkers
Conference, or The International Quality and
Productivity Centre’s annual Design Think-
ing Conference. These venues would pro-
vide extensive opportunities to further our
networks and expose our work to prospective
collaborators, theorists, and practitioners.
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The ultimate goal of additional research
would be to encourage organizations and
their members to become more complex-ca-
pable. This intentional shift towards com-
plexity is what will enable organizations to
drive the supraoptimization of design think-
ing. This work cannot happen in isolation of
the everyday realities of organizational life.
This work must embrace ambiguity, it must
thrive in the face of complexity, it must be
resilient in the face of organizational barri-
ers, and it must adapt over time.

» Conclusion




CONCLUSION






Moving
Forward

Our research project sought to better under-
stand the core competencies related to design
thinking and the relationships that exist
between these competencies. Through an
in-depth review of the literature, a clear set of
themes related to design thinking mindsets
emerged. We validated and extended these
mindset themes through an online question-
naire and design probe activity. The insights
we uncovered through these research methods
responded directly to the research questions.

User Focus, Problem Framing, Diversity, and Pro-
cess Wayfinding were all validated as important
and core mindset themes for research partici-
pants. The data show Process Wayfinding is cor-
related with each of the other three core mindset
themes, just as the three core mindset themes
were correlated with each other. Clearly, empha-
sis must be placed on these core mindset themes
and their associated behavioural practices.

The research suggests that the stronger and
more prominent the Process Wayfinding func-
tion becomes, the more integrated the other
core competencies (User Focus, Problem Fram-
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ing, and Diversity) likely are. As a result, we
placed the Process Wayfinding mindset theme
in the center of the mindset relationships mod-
el. This model validates the work of Carlgren,
Rauth, and Elmquist and advances the develop-
ment of an instrument that could be used by
individuals, teams, and organizations looking to
explore their capacity for design thinking.

To help organizations understand how they
might improve their capacity for design think-
ing, we introduced the concept of a Design
Strategy Map. The Design Strategy Map pro-
poses an additional, design perspective, to be
inserted at the deepest level of the organiza-
tion. In addition, we plotted individuals on the
mindsets relationship model to develop a set of
behavioural profiles. These behavioural pro-
files might help individuals, teams, and orga-
nizations understand, evaluate, and improve
their capacity for design thinking.

To support individuals, teams, and organizations
on their design thinking journey, we propose ad-
ditional research into the development of a design
thinking instrument. This research must respond

directly to the limitations of the data we faced

in our research project. It must be designed in a
way to minimize selection bias, with questions
designed to be accessible to a broad audience. The
data collected through this instrument will sup-
port us in prototyping and refining what a report
would look like as an output of the instrument for
individuals, teams, and organizations.

Such an instrument would support individuals
and teams in assessing their design thinking
competencies and support teams and organi-
zations in assessing their readiness for design
thinking. It is clear that an intervention target-
ing just the individual, team, or organization
would not be enough. Rather, the instrument
must be designed to support a holistic, systems-
based approach and to promote a learning
orientation to support individuals, teams, and
organizations in dealing with complexity.

Becoming complex-capable requires a commit-
ment to deep education and ongoing learning. It
requires a growth mindset, a way to visualize op-
portunities for growth, and a way to articulate the
change sought. It requires a design perspective.
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Appendices

“Transformation comes more from
pursuing profound questions than
seeking practical answers.”

Peter Block




Page One: Evaluation

Please evaluate yourself as well as your team

A p p en d IX A: and organization if applicable on a scale of 1-5

H H H in the following six areas (1=Not at all able,
O n I Ine Q u eSt ionnaire 2=Not very able, 3=Somewhat able, 4=Quite
able, 5=Very much able, or N/A). Start with
a self-evaluation of your ability, then think
about what you have observed on your team
and perceived across your organization more
broadly in each area.
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User Focus

This is the ability to focus on the end user of
the product or service—being genuinely curi-
ous about, empathizing with, and design for
their physical and emotional needs.

Self 12345N/A
Team 12345N/A
Organization 12345N/A

How important is this to your work and how
much does it contribute to project outcomes?

Problem Framing

This is the ability to handle the complexity and
ambiguity of a hard/complex problem, and be-
ing open and adapting to unexpected changes
in the problem being solved.

Self 12345N/A
Team 12345N/A
Organization 12345N/A

How important is this to your work and how
much does it contribute to project outcomes?
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Visualization

This is the ability to makes abstract ideas and
concepts tangible—through sketching, build-
ing and other techniques—in order to better
communicate and test them.

Self 12345N/A
Team 12345N/A
Organization 12345N/A

How important is this to your work and how
much does it contribute to project outcomes?

Experimentation

This is the ability to work iteratively in order
to try out multiple, unique ideas and solutions
to a given problem through divergent thinking
(before converging on one solution).

Self 12345N/A
Team 12345N/A
Organization 12345N/A

How important is this to your work and how
much does it contribute to project outcomes?
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Diversity

This is the ability to integrate multiple—of-
ten conflicting—perspectives from a broad
range of personalities and backgroundsin a
holistic way.

Self 12345N/A
Team 12345N/A
Organization 12345N/A

How important is this to your work and how
much does it contribute to project outcomes?

Process Wayfinding

This is the ability to navigate the ambiguity of com-
plex methodologies and outcomes—including inter-
secting problems, opinions, and solutions—through
facilitation and other collaborative techniques.

Self 12345N/A
Team 12345N/A
Organization 12345N/A

How important is this to your work and how
much does it contribute to project outcomes?

Appendices 173



Page Two: Design Thinking and
Collaborative Project Delivery

Design Thinking is a specific collaborative
methodology that seeks to generate new solu-
tions and offerings to complex problems using
alternative tools. Typically, Design Thinking
projects move between a series of predictable
stages—Discovery, Interpretation, Ideation,
Experimentation, and Evolution.

In most cases, projects that employ Design
Thinking use cross-disciplinary teams and
utilize a variety of tools to foster creativity,
generate insights, and frame solutions.
Select all that apply.

o I've used Design Thinking
methodologies before

o My team uses Design Thinking
methodologies

o My organization uses Design Thinking
methodologies

o Ihaven’t used Design Thinking but have
been part of other collaborative projects

If applicable, please provide a brief description
of the project and methodologies used.
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Page Three: Practices

For each statement below, indicate your level of agreement on a scale of 1-5 (1=Never, 2=Rarely, 3=Oc-

casionally, 4=Usually, 5=Always, or N/A).

User Focus

Ilook for underlying needs that my users may have

I ask my users about pain points they experience

I use my understanding of the needs of my users to guide my work
I use qualitative research

I use a context-specific approach to user research

Iinvolve users when ideating / coming up with new ideas
Iinvolve users when I prototype / build out new ideas

Iinvolve users when I test my solutions

Problem Framing

I challenge the initial problem I am given to better understand the scope of the problem
I reframe the problem I am solving to expand or reduce the range of possible solutions
Ilook for patterns when I do research

I seek multiple, unique options when defining a problem

B T T T -

R N

5 N/A
5 N/A
5 N/A
5 N/A
5 N/A
5 N/A
5 N/A

5 N/A

5 N/A
5 N/A
5 N/A

5 N/A
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Visualization

I create visualizations to communicate my ideas 12345N/A
I create visualizations of my insights to create new ideas 12345N/A
I attempt to make abstract concepts tangible through visualizations 12345N/A
I create visualizations to structure data 12345N/A
I make rough representations of my ideas to make my work more tangible 12345N/A
I create experiences to enable other’s understanding 12345N/A
Experimentation

I move through multiple iterations in my work 12345N/A
I come up with multiple unique solutions before converging on one 12345N/A
I make quick prototypes of my ideas 12345N/A
I create and share prototypes with users 12345N/A
I create and share prototypes with colleagues 12345N/A
I experiment in my work 12345N/A
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Diversity

I foster diversity in teams 12345N/A
I ensure everyone’s opinion counts 12345N/A
I collaborate with external stakeholders 12345N/A
I seek diverse perspectives 12345N/A
Ilook for inspiration in a variety of fields, disciplines, and research 12345N/A
I consider multiple perspectives in my work 12345N/A
I use a holistic approach in my work 12345N/A
Process Wayfinding

I am comfortable navigating the ambiguity of a complex problem 12345N/A
I am able to get “unstuck” when navigating complex problems 12345N/A
I am flexible and adaptable in my approach to solving problems 12345N/A
I move from detail-oriented to big-picture elements of the project to help drive outcomes 1 2 3 4 5 N/A
I am able to lead from within a group or team 12345N/A

*In the actual online questionnaire, these were not grouped
by mindset and, instead, were displayed in a random order.
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Page Four: Demographic Information

Please tell us more about the organization
you were working for when answering
questions on the last few pages.

Approximate number of employees at
organization

Select all that apply
O Private Sector (for-profit business entity)
o0 Public Sector (government service entity)

o Not-for-profit Sector (social, educational,
health, charitable or other not-for-profit entity)

Primary domain of the organization (e.g. mu-
nicipal government, design consultancy, post-
secondary education, etc.).

Please tell us more about yourself.

Age

Gender

Location (province, territory, state, or country)

Highest level of education achieved
o No certificate, diploma or degree
o High school diploma or equivalent

o Apprenticeship or other trades certificate or
diploma

o College, CEGEP or other non-university
certificate or diploma

o Bachelor’s degree from a university
o Master’s degree from a university

o Doctorate or degree in medicine, dentistry,
veterinary medicine or optometry
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Formal training in design
o Yes
o No

0 Not sure

If yes, list the type of certification received

Formal training in design thinking specifically
O Yes
o No

o0 Not sure

If yes, list the type of training received
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Appendix B:
Design Probe

Tools

User Focus Tool

The Empathy Map tool used in the design
probe activity is attributed to Scott Mathews.

Problem Framing Tool

Five Whys was based on the instructions found
in Gamestorming, adapted for individual use.

Visualization Tool

The introduction to Sketch was based on
Patricia Kambitsch’s work in graphic recording.

Experimentation Tool

The Ideation tool was based on work by Linda
Carson in creativity and design thinking.

Diversity Tool

Dot vote instructions were adapted from
instructions found in Gamestorming.

Process Wayfinding Tool

The Facilitation framework used was based on
ICA Canada’s focused conversation method.
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Reflection Questions

Reflect on the experience of using the tool

How helpful did you find the tool?
Not at all helpful

Not very helpful

Somewhat helpful

Helpful

Very helpful

m}

m}

m}

m}

m}

What stood out to you while using the tool?

How did it help and/or hinder your progress?

What insights did you gain by using the tool?

Any other comments?
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Appendix C:
Glossary of Terms

approach the fundamental way a person goes
about understanding or solving a problem.

behaviour the actions (and intents) used or
exhibited by a person in their work.

co-creation two or more stakeholder groups
working together to design, create, or imple-
ment a new product or service.

design a plan or the act of creating a plan for a
product, service, or system, including the phi-
losophies and approaches used in this work.

Design Thinking the practice of design (typi-
cally the tools and approaches) by individuals
without formal scholarly background in de-
sign. Usually involves a five-stage process (e.g.
empathize, define, ideate, prototype, test).

design thinking (or designerly thinking) the study
of and theoretical reflections around a designer’s
practice (typically skills and competence).

designerly thinking see design thinking.

diversity a range of different characteristics
(e.g. age, race, culture, religion, language, gen-
der, ability, experience).
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diversity mindset integrating multiple, differ-
ing point of views from a variety of sources to
develop a holistic perspective.

empathize phase research with users to under-
stand and articulate their needs and feelings.
Usually involve a genuine interest in the users
beyond the research.

experimentation mindset moving quickly be-
tween divergent and convergent activities with
aplayful, energetic, and creative attitude.

frame the current understanding of the
problem area specific to the person or people
doing the work.

human-centred design (or user-centred de-
sign) the overall movement or structure of
processes that include design thinking and
other approaches/methodologies focused on
delivering value to the user more effectively.

ideation phase developing numerous ideas or
responses to a specific question or problem.

iteration the continual repetition of a process
or other series of steps.

methodology a set of methods and processes
and/or a framework for applying the methods.

mindset a specific set of beliefs, assumptions,
and methods a person uses to interact with
the world around them.

problem definition phase articulating a given
problem. Usually in the format of a “how
might we...?” question.

problem framing mindset challenge a problem
and its frame in an iterative, unconstrained
way. Open to the complexity, the ambiguity,
and the unexpected inherent in this work.

process a specific set of steps or action, typi-
cally completed in a linear fashion, used to
achieve a desired outcome.

process wayfinding mindset having the aware-
ness and flexibility to lead a group through
the ambiguity of a complex problem, espe-
cially in moments when the group feels stuck.
Usually refers to leading from within a group.

prototyping phase developing a model to com-
municate an idea or solution.
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research investigation or line of inquiry used
to better understand a person, environment,
or system. Usually with a particular goal or
end in mind (e.g. develop evidence and in-
sights around a particular problem).

suboptimization the focus on a particular
strength until it becomes the only right an-

swer to the detriment to the system as a whole.

supraoptimization the intentional divergence
of a given process, methodology or approach
to reintroduce the complexity and balance
lost in its suboptimization.

testing phase getting feedback on ideas and
prototypes from users.

tool a specific item used to complete a task,
goal, or method.

user any one of the people that experiences a
problem or will interact with the solution.

user focus mindset using empathy and curios-
ity to understand the specific needs of a user
and using these to guide work.

visualization mindset creating rough repre-
sentations and experiences to make ideas
and insights tangible. Having the bias to-
wards these actions.

The mindsets above are from the 2016 paper by
Carlgren, Rauth, and Elmquist (p. 50). All other
terms are based on our interpretation of the gen-
erally accepted definition, especially as relevant
to their use in our research project.
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Appendix D:
Image Credits

The images found in this document are li-
censed under Creative Commons Zero.

The photographers have dedicated the images
to the public domain by waiving all rights

to the work worldwide under copyright law,
including all related and neighboring rights, to
the extent allowed by law.
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First introduced decades ago, the term “design thinking” has been used to describe the ways designers
think, how non-designers can think like designers, and how organizations can embrace design to become
more complex-capable. The research project sought to identify and validate the core competencies related
to design thinking. An online questionnaire was used to validate a set of six mindset themes identified in
the literature review and to reveal how they are connected. A design probe activity was used to understand
how individuals can develop in each of the six mindset themes. Despite a limited sample size, the data
revealed promising connections between the mindsets themes. User Focus, Diversity and Problem Framing
appeared to be the three core mindset themes with a sixth mindset theme, Process Wayfinding, acting as a
balancing force. The research project concludes with recommendations on the role of design thinking for
organizations, how individuals can understand and improve their capacity for design thinking, and how a
design thinking instrument could support both of these goals.



