
Virginia Commonwealth University Virginia Commonwealth University 

VCU Scholars Compass VCU Scholars Compass 

Theses and Dissertations Graduate School 

2014 

Assessing Design Thinking through the Activation of A Social Assessing Design Thinking through the Activation of A Social 

Challenge in Higher Education: An Academic Inquiry Challenge in Higher Education: An Academic Inquiry 

Amin Matni 
Virginia Commonwealth University 

Follow this and additional works at: https://scholarscompass.vcu.edu/etd 

 Part of the Art and Design Commons, and the Higher Education Commons 

 

© The Author 

Downloaded from Downloaded from 
https://scholarscompass.vcu.edu/etd/3480 

This Thesis is brought to you for free and open access by the Graduate School at VCU Scholars Compass. It has 
been accepted for inclusion in Theses and Dissertations by an authorized administrator of VCU Scholars Compass. 
For more information, please contact libcompass@vcu.edu. 





ASSESSING DESIGN THINKING 43

Buchanan, Rittlel borrowed the term wicked problem 
from the philosopher Karl Popper’s book, Conjunc-
tures and Refutations: The Growth of scientific knowl-
edge (Buchanan 1992).  The term originated from the 
social planning sector to describe a problem that is 
difficult or impossible to solve because of incomplete, 
contradictory, and changing requirements that are 
often difficult to recognize (Rittel and Weber 1971). 
They formulated in 1973 the ten characteristics of 
wicked problems in social policy planning:

1-	 There is no definitive formulation of a 
wicked problem (defining wicked problems 
is itself a wicked problem).

2-	 The existence of a discrepancy represent-
ing a wicked problem can be explained in 
numerous ways. The choice of explanation 
determines the nature of the problem’s 
resolution.

3-	 Solutions to wicked problems are not true-
or-false, but better or worse.

4-	 There is no immediate and no ultimate test 
of a solution to a wicked problem.

5-	 Every solution to a wicked problem is a 
“one-shot operation”; because there is no 
opportunity to learn by trial and error, every 
attempt counts significantly.

6-	 Every wicked problem is essentially unique.
7-	 Every wicked problem can be considered to 

be a symptom of another problem.

In the world of design problems, a distinction 
was made between well-defined problems and 
the ill-defined ones. In the latter category, further 
distinctions pointed out to the subclass of wicked 
problems (Churchman 1967). West Churchman raised 
his concerns in a letter for the Management Science 
Journal in December 1967 after attending a seminar 
for Professor Horst Rittel on the wicked problem at 
the University of California, Architecture Department. 
Churchman commented on the approach that was 
put forward in the seminar on how to tame the prob-
lem, since it cannot be solved. He addressed the issue 
of carving a piece of the problem and addressing it in 
a rational and feasible approach. Hence leaving the 
untamed part for someone else to address. Then he 
pointed out to the reporting process in an organiza-
tion and underlined the transparency, honesty need-
ed to admit that the problem is still there, yet a small 
part of it is solved. To him, this approach is deceptive, 
immoral and the operations and management sci-
ence profession is indifferent to moral principles. He 
concluded that the profession has a moral problem 
and it is worthwhile to start a discussion about it 
(Churchman 1967).

Afterwards, the term wicked problem was further clari-
fied with the seminal contribution of Rittel and Weber 
in 1972 and Bazjanac in 1974. According to Richard 

BACKGROUND

ON THE PROBLEM

The thesis framework (as per figure 12) maps out how the study navigated through the problem space, the 
process of inquiry and the platform of interaction with the users (students). The study started by exploring the 
multifaceted problem of obesity, described by the UN general assembly in 2011 as an epidemic and a “wicked 
problem” (Neel 2011). 
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ceptions of interacting open systems and to contem-
porary concerns with equity” (Rittel and Weber, 1973). 
Similar concerns were raised a decade later about 
the quality of professional knowledge and practice in 
human services and argued that technical rationality 
could not come to grips with the complexity of real 
world complex problems nor comprehend the experi-
ences of the citizens and clients who are supposed to 
be helped in these interventions (Schön 1983).

Rittel argues that most of the problems addressed 
by designers are wicked problems (class of social 
system problems) and points toward a fundamental 
issue that lies behind the practice: the relationship 
between determinacy and indeterminacy in design 
thinking (Rittel and Weber 1973). Richard Buchanan 
provides an insight in this respect and points out to 
the potential universality of design as it is applied to 
any area of human experience. “But in the process of 
application, the designer must discover or invent a 
particular subject out of the problems and issues of 
specific circumstances which contrasts with the sci-
ence discipline” (Buchanan 1992). 

Rittel provided a projection at that time that “many 
know of how an idealized planning system would 
function. It is being seen as an on-going, cybernetic 
process of governance, incorporating systematic pro-
cedures for continuously searching out goals; identi-

8-	 The planner has no right to be wrong (plan-
ners are liable for the consequences of the 
actions they generate).

9-	 Wicked problems have no stopping rule.
10-	 Wicked problems do not have an enumer-

able (or an exhaustively describable) set of 
potential solutions, nor is there a well-
described set of permissible operations that 
may be incorporated into the plan.

Within the presented environment of the problem, 
rational-technical approaches to decision-making 
and implementation failed to address wicked prob-
lems. They declared that the engineering approach to 
solving complex problems has ended (Rittel and We-
ber 1973). In addition, the assumption of having clear 
goals, adequate information and the appropriate 
choice of methods, put policy and planning frame-
work under scrutiny during the 1970s and 1980s 
(Head 2008). As an anecdotal example for that period, 
the US federal program for social and economic im-
provement in disadvantaged suburbs required com-
plex coordination that confused the aims and means 
for any decision-maker and created a discrepancy 
between the set targets and the actual performance 
of the program (Pressman and Wildavsky 1973). In 
the same year, Rittel and Webber noted “the available 
human capacity based in Newtonian mechanistic 
physics, is not readily adapted to contemporary con-

Figure 13- How to recognize a wicked problem (Rittel and 
Weber 1973, 1984).
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“Systems thinking” is an inquiry-based method of 
learning that uses the technique of perspective-
taking, fosters holistic thinking, and engages in 
belief-testing (Mathews and Joes 2008). As noted 
early, design thinking provides an application to ad-
dress real world problems following the statements 
by Bourdieu 1990, Buchanan 1992, Melles 2010,           
Chiasson 2001. 

The following section will provide a theoretical and 
historical overview on design thinking.

fying problems; forecasting uncontrollable contextual 
changes; inventing alternative strategies, tactics, and 
time-sequenced actions; stimulating alternative and 
plausible action sets and their consequences; evaluat-
ing alternatively forecasted outcomes; statistically 
monitoring those conditions of the public and of 
systems that are judged to be germane; feeding back 
information to the simulation and decision channels 
so that errors can be corrected-all in a simultaneously 
functioning governing process. That set of steps is 
related to the modern-classical model of planning. 
Yet such a planning system is unattainable, even as 
we seek, more closely, to approximate it. It is even 
questionable whether such a planning system is 
desirable” (Rittel and Weber 1973). For measurable 
situations that involve machines in changing condi-
tions, this process was made possible with the help of 
computers with instant data input where applications 
interpret and respond to the changing parameters.

To address this discourse on social challenges, a 
different type of system is required. Integrative 
or systems thinking provides a process to unpack 
complex challenges that are persistent, pervasive, 
and that seem defined as  “wicked problems.” “These 
challenges touch upon ethical questions, and require 
a complete reframing with the collaboration of mul-
tiple actors for innovative and ethical solutions to be 
developed” (Thackara 2005).



ASSESSING DESIGN THINKING46

ON THE PROCESS

added on his objective approach to design a house as 
a “machine for living” (Le Corbusier 1929). The design 
process was based on a rational and analytical ap-
proach to problem solving.

Along with the growing demand for the “rationalistic 
and logical designer” (Bousbaci 2008), the focus on 
systems thinking emerged with the work of Berta-
lanffy on the “General System Theory” developed 
in 1950. It is a general science of wholeness where 
the constitutive characteristics of a system are not 
explainable from the characteristics of the isolated 
parts. The characteristics of the complex, therefore, 
appear as new or emergent (Bertalanffy 1976).
Von Bertalanffy was reacting against both reduction-
ism and attempting to revive the unity of science. 
Bertalanffy defined a system as “a complex of inter-
acting elements among each other and with their 
environments. The elements can acquire qualitatively 
new properties through emergence, thus they are 
in a continual evolution. When referring to systems, 
it generally means self-regulating systems (they self-
correct through feedback)” (Bertalanffy 1976).

The second paradigm shift occurred with the struggle 
of the scientific mind to address ill-defined or “wicked 
problems,” as previously mentioned by Rittel and 
Weber in 1971, Peter Rowe in his book design thinking 
and fundamentally, Donald Schön through The Reflec-

Within the evolution of the classical design method-
ology, the design process was divided into various 
stages to facilitate planning and implementing 
activities. The first reference to a multi-phase creative 
process goes back to 1924 where Poincaré reflected 
on his own creative thinking process, while solving 
mathematical problems. That provided a foundation 
for Wallas, in 1926, to provide the four phases of the 
creative process: Preparation, Incubation, Illumination 
and Verification (Tschimmel 2012).

It was the starting point of the research movements 
into design creativity, which unfolded new mod-
els to explain the design process. As per various 
design researchers, the “classification and respective 
visualization of the different phases of the design 
process depend mainly on the methodological 
paradigm in which the creative process in design is 
analyzed and described” (Dorst and Dijkhuis 1995; 
Dorst 1997; Tschimmel 2011). The evolution of the 
design process witnessed two paradigm shifts. The 
first one was acknowledged during the Conference 
on Design Methods, held in London in September 
1962 (Jones and Thornley 1963). There was a strong 
desire to scientize the design process by the De Stijl 
movement during the early 1920s to release it from 
the “subjective speculation in art, science, technol-
ogy” and provide an “objective system” as noted by 
T. Van Doesberg in 1923 (Naylor 1968). Le Corbusier 

Figure 14- Bertalanffy “General System Theory” model.


