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Alex Haley’s (1976) Roots: The Saga of an American Family signaled that things are not isolated from

past heritages. It is useful to realize that innovations are sometimes transformational and sometimes

happen within professional silos (Kuhn, 1962, 1970). So it might be with “design thinking” and its

development and evolution in the engineering and design schools, with overlaps in the behavioral

sciences and practice. This article tracks the roots of both and suggests that while design thinking sprang

from its roots in architecture, psychologists were tilling similar soil in its earlier beginnings.

DESIGN THINKING
According to most of its advocates, design thinking (De-
sign Thinking - The Beginner’s Guide: https://www.interac
tion-design.org/courses/design-thinking-the-beginner-s-
guide; Gerd Waloszek, Introduction to Design Thinking,
2012: https://experience.sap.com/skillup/introduction-
to-design-thinking/; “Design thinking”) is a nonlinear
process that puts an emphasis on understanding problems
from the perspective of those who are impacted by those
problems (see Figure 1).

Simon (1969) defines design as the “transformation of
existing conditions into preferred ones.” That definition is
appropriate regardless of the implementer of change or the
framework within which change is attempted. A timeline
of design thinking is given in Table 1, which follows.

Design thinking intends to improve problem solving
by applying a dynamic and continual improvement pro-
cess: Design thinking is a process for creative problem
solving. Design thinking has a human-centered core. It
encourages organizations to focus on the people they’re
creating for, which leads to better products, services,

and internal processes (https://www.google.com/search?
client=firefox-b-1-d&q=design±thinking; Design think-
ing”).

Terry Winograd (1996) and others are often cited as
among the creators and proponents of design thinking.
As the concepts evolved, the following characteristics were
offered:

∙ There are two hypothetical extremes. One is engineer-
ing as problem solving; the other is design as creating.

∙ The designer wants to create a solution that fits in a
deeper situational or social sense.

∙ The design is messy.
∙ Successful design is done in teams.
∙ Design thinking is especially useful when addressing

wicked problems (c.f. Churchman, (1967)., which are
ill-defined or tricky (as opposed to wicked in the sense
of malicious). Whereas for “tame” or “well-defined”
problems, the problem is clear, and the solution is avail-
able through applying rules or technical knowledge.
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Design thinking has much to
offer, but most of it is not
unique and should not
summarily be seen as unique
and appropriate for replacing
the current system thinking
and planning that are now
available.

Meanwhile, an attractive newcomer to our field seems
to be design thinking (described previously). While design
thinking was developing in relatively ‘“hard” disciplines,
related thinking was also happening in the relatively
“softer” areas of human and organizational planning
and human performance and is still developing. Design
thinking has much to offer, but most of it is not unique
and appropriate for replacing the current system thinking
and planning that are now available (c.f. ISPI and ISPI
GLOBAL). The following list specifies early milestones

Borrow and apply from both,
but do not replace all we have
developed and provided, and
do not fail to first focus on the
Mega level—the world we
want to create for tomorrow’s
child.

from human sciences and human and organizational per-
formance technology that now may successfully apply to
regular and wicked problems and may create new realities
before problems surface.

1. Applications in learning and performance improve-
ment include theADDIEmodel (Dick&Carry, 1968;
Mager, 1997; Van Tiem,Moseley, &Dessinger, 2000),
which, when properly applied, is not lock-step but
transactional. Guerra (2001, 2003) added another
“A” for “assessment” (thus AADDIE) that provides
formal attention to assessing needs (not wants) and

FIGURE 1. THE DYNAMIC DESIGN-THINKING PROCESS
SOURCE: https://www.google.com/search?client=firefox-b-1-d&q=design±thinking.
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|TABLE 1 TIMELINE OF DESIGN THINKING

Pre-1960 The origins of design thinking partially lie in the development of creativity techniques in the
1950s.

1960s The first notable books on methods of creativity are published by William J.J. Gordon (1961) and Alex
Faickney Osborn (1963).

The 1962 Conference on Systematic and Intuitive Methods in Engineering, Industrial Design, Architecture and
Communications, London, UK, started interest in studying design processes and developing new design
methods.

Books on methods and theories of design in different fields have been published by Morris Asimow (1962)
(engineering), Christopher Alexander (1964) (architecture), L. Bruce Archer (1965) (industrial design), and
John Chris Jones (1970) (product and systems design).

1970s Don Koberg and Jim Bagnall pioneer a “soft systems” design process for dealing with the problems of
“everyday life” in their book The Universal Traveler.

Horst Rittel and Melvin Webber publish “Dilemmas in a General Theory of Planning” showing that design and
planning problems are wicked problems as opposed to “tame,” single, disciplinary problems of science.

L. Bruce Archer extends inquiry into designerly ways of knowing, claiming: “There exists a designerly way of
thinking and communicating that is both different from scientific and scholarly ways of thinking and
communicating, and as powerful as scientific and scholarly methods of inquiry when applied to its own
kinds of problems.”[62]

1980s The rise of human-centered design and the rise of design-centered business management came in the 1980s.
Donald Schön published The Reflective Practitioner, in which he sought to establish “an epistemology of

practice implicit in the artistic, intuitive processes that [design and other] practitioners bring to situations of
uncertainty, instability, uniqueness and value conflict.”

1990s The first symposium on Research in Design Thinking is held at Delft University, The Netherlands, in 1991.
IDEO design consultancy formed by combining three industrial design companies. They are one of the first

design companies to showcase their design process, based on design methods and design thinking.

21st Century The start of the 21st century brought a significant increase in interest in design thinking when the term became
popularized in the business press. Books about how to create a more design-focused workplace where
innovation can thrive were written for the business sector by, among others, Richard Florida (2002), Daniel
Pink (2006), Roger Martin (2007), Tim Brown (2009), Thomas Lockwood (2010), and Vijay Kumar (2012).

The design approach became extended and was adapted to tackle the design of services, marking the
beginning of the service-design movement.

2005: Stanford University’s design school began to teach design thinking as a generalizable approach to
technical and social innovation.

2007: Hasso Plattner Institute for IT Systems Engineering in Potsdam, Germany, established a design-thinking
program.

2010s 2015: Jenna Leonardo, Katie Kirsch, Rachel H. Chung, and Natalya Thakur from Stanford University’s design
school founded Girls Driving for a Difference to teach design thinking to young girls across the United
States.

2018: Back in the business world, in the Harvard Business Review, Jeanne Liedtka claimed “design thinking
works.”

SOURCE: https://en.wikipedia.org/wiki/Design_thinking.

better ensures that projects and programs will add
measurable value to society, not just to an organiza-
tion or simply based on a group’s desires or percep-
tions (a current approach is presented in Kaufman &
Guerra-Lopez, 2013).

2. System and systems approaches that are systemic and
employing constant feedback and performance im-
provement have been developed and validated and
are still being applied (Bertalanffy, 1968; Brethower
& Dams, 1999; Brethower, 2006; Buckley, 1968;

Churchman, 1969, 1975; Cleland & King, 1968; Cor-
rigan & Kaufman, 1966; Gagne, 1962; Hinchliffe,
1995; Kaufman, 1968, 1971, 1972, 2011; Kaufman,
Corrigan, & Johnson, 1969; Kaufman & English,
1976, 1979; Morgan & Chadwick, 1971; Rummler,
1986; Silvern, 1968; Watkins, 2001; Zemke, 2001).

3. Air Force System Command Manual (AFSC) 375
called for client-centered, dynamic design and
development (1966) and still informs system en-
gineering for the military; Branson’s (1991) ISD
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became required by the U.S. Army and then in all
military efforts focused on training and performance
improvement.

4. To justify this approach, Corrigan and Kaufman
(1963) wrote Why System Engineering, a branching-
type programmed instruction-formatted book that
is dynamic and interactive. Kaufman’s fable in the
book—Why System Engineering—was used by the
then Secretary of the U.S. Air Force for his pre-
sentations on the importance of AFSC Manual
375-5.

5. Kaufman’s six-step problem-solving model (1972,
2006, 2011), first developed in the early 1960s,
required continual improvement and called for
transactions that included all six steps. It also called
for problem identification and verification. It re-
quires hard data from a holistic needs assessment
that includes all partners, including societal ones
(Kaufman, 2000, 2006, 2011), to set the require-
ments for any program, project, or intervention (see
Figure 2). Kaufman (1972) notes that a system
approach is a design process.

6. Systems approaches to human performance technol-
ogy (HPT) tend to address presenting problems as
“given” and assume that they must be resolved. They
might sample community perceptions and require-
ments but do not identify society as the primary
client and beneficiary (Kaufman, 2000, 2006, 2011).
This approach is largely similar to “design thinking.”

7. The system (no third “s”) approach has as its primary
focus and client tomorrow’s child—that is, Mega
thinking and planning. Thus, before attending to any
presenting problem, those that use this approach first
shift focus from the organization that has the pre-
senting problem to the whole of society, in which the
organization is nested. If resolving the present prob-
lem does not add measurable value to our shared so-
ciety, the problem is redefined so that it will do so, or
it is rejected (Kaufman, 2000, 2006, 2011). Proactive
society as primary client is missing from both design
thinking and systems approaches.

8. A primary tool for ensuring such alignment among
society, the organization, individuals and small
groups within the organization, methods, and re-
sources is called “needs assessment” (Kaufman, 2011;
Kaufman & Guerra-Lopez, 2013).

9. Needs assessment, done right, calls for both deduc-
tive and inductive inquiry and definition (Florida
Home Builders Association v. Department of La-
bor, Bureau of Apprenticeship, 1979; Kaufman, 1968,

1971, 1972, 2011; Kaufman & English, 1976, 1979;
Kaufman & Guerra-Lopez, 2013; Witkin, 1984).

10. Basic to an appropriate needs assessment and a sys-
tem approach are distinguishing among but relating
needs and wants or means and ends. Ends are about
results and evidence; means are about projects and
activities. Most so-called “needs assessments” (Kauf-
man &Guerra-Lopez, 2013) focus onmeans and not
ends (gaps in results). This confusion can lead to dis-
appointing results.

11. Change creation, not change management alone, has
beenmissing frommost design and development ap-
proaches (Kaufman, 2006, 2011; Lick & Kaufman,
2000–2001). While conventional approaches to per-
formance improvement and design thinking start
with an initiating situation or problem, change cre-
ation looks to what might be missing or has not yet
surfaced for proactively creating a new reality. By
having a primary focus on ends and on society—
tomorrow’s child—as the primary client and benefi-
ciary, useful results may be produced whereas those
that start with the organization as the primary bene-
ficiary do not (Kaufman, 2019).

12. There are tools and frameworks available, including
long-term ecologicalmonitoring and strategic think-
ing and planning (Kaufman, 2011) that might be
useful to the popular design-thinking implementers
that currently center only on people and what people
desire.

From a psychological perspective, simple design prob-
lems are problems similar to those a design team has
already solved. Messy design problems are those that
differ from the ones that teams have already solved. If it is
a simple design problem, build a prototype and test it; if it
works, refine it a bit and then celebrate your success and
begin test marketing.

If it is a messy design problem, convert it into two or
more simple design problems. Thenmerge them by build-
ing a prototype and test it; if it works, refine it and test it
a couple of times, then celebrate your success and begin
test marketing. If it does not work, ask for more time and
a bigger budget and keep at it.

For example, if your team has already designed a few
autopilot systems for airplanes, designing a self-driving
taxi might be a simple design problem. Just add a more
complicated map-following capability and a few evasive-
tactic routines and do extensive test marketing.

The first pass at amessy design problem should break it
into parts. If your team has never designed autopilot sys-
tems, designing one might be messy. The parts might be
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FIGURE 2. DYNAMIC PROBLEM-SOLVING DESIGN PROCESS (KAUFMAN, 1972, 2006, 2011).

fair-weather flying, then takeoffs, then landings, then any
of the above in badweather. (Do some reverse engineering
of successful autopilots.)

The key point is that the complexity of a design-
thinking problem is partly about the competence and
experience of the design team and partly about the
number of routine and unexpected variables that the
design must deal with. Our experience has been that both
routine and unexpected variables are quite numerous in
organizational-design-thinking problems. For example,
it is quite common for the client organization to have
mixed, conflicting, and fiercely held views about what the
overall results and the design specs should be. This is one
reason for our emphasis on what we call needs assessment
and Mega thinking and planning (c.f. Kaufman, 2011).

A focus on society is primary. As system theory informs
us, one cannot optimize subsystems (design thinking, and
systems approaches) and the overall system (Mega) at the
same time. Start everything at Mega.

USE BOTH, BUT DO NOT IGNORE OUR
CONTRIBUTIONS
Design thinking should not be a passing fad; it has sub-
stance and usefulness. Like systems approaches, design-
thinking approaches target the organization that has the
presenting problem as the primary client and beneficiary
and either assumes or ignores society as the primary client
of theirs and every organization.

Design-thinking and systems approaches are necessary,
but not sufficient for success. They both overlap with what
social, organizational, and individual strategic planners
and system developers (such as those available from ISPI
and ISPI GLOBAL) have been developing and validating
for many years, some even before design thinking started
to evolve. Rather than superimposing design thinking on
what our professionals are now doing, we recommend that
they add current concepts tools, models, and frameworks

that can do the same things and further ensure that they
add value to our sharedworld. As Brethower (2006) points
out, you are either adding value to society or you are sub-
tracting it. Borrow and apply fromboth, but do not replace
all we have developed and provided, and do not fail to first
focus on Mega—the world we want to create for tomor-
row’s child.
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