
We open this issue of She Ji with the first part of a two-part article written 
by Nathan Crilly, titled “The Evolution of ‘Co-evolution’ (Part I): Problem 
Solving, Problem Finding, and Their Interaction in Design and Other Creative 
Practices.”1

The design literature offers a well-known concept stating that problems 
and solutions co-evolve together. Despite the importance of this idea, there 
has been no critical review of the concept. Linked as it is to problem solving 
in several fields, the lack of comparison across disciplines is equally problem-
atic. In the first part of his article, Dr. Crilly examines the fragmented and dis-
connected literature of an idea best considered in a holistic frame. Examining 
the development of design co-evolution as a concept allows us to interrogate 
the relationships and distinctions between problems and solutions in new 
and fruitful ways.

The second part of Crilly’s two-part article is titled “The Evolution of 
‘Co-evolution’ (Part II): The Biological Analogy, Different Kinds of Co- 
evolution, and Proposals for Conceptual Expansion.”2

The founding metaphor of co-evolution is an analogy between the design 
process and evolution in biology and nature. This analogy helps to explain 
the co-evolution process, shedding light and adding depth to our discoveries. 
While the literature of other fields continues to draw on this analogy, the 
design literature on co-evolution has drifted from the founding biological 
metaphor. The second part of this article explores the co- evolution analogy to 
show how it functions, using an example from biology to illustrate the con-
cept while comparing design with different varieties of co-evolution. There is 
much still to be gained by working with the concept of design co-evolution. 
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This article examines two possible directions for development. One arises 
when we ask what may co-evolve along with — or instead of — problems and 
solutions. The other arises when we consider the different levels on which co- 
evolution takes place. 

In our third article, Stephen J Beckett writes on “Ambiguity and Utopia in 
the Discourse of Design.”3

According to Dr. Beckett, design research has come to an impasse because 
design theory fails to account for the methods and principles of design practice. 
Equally problematic for Beckett is the fact that the apparent failure of design 
theory to explain design doesn’t affect or diminish the practice of design. This 
article examines these contradictions though an analysis of the discursive strat-
egies that oppose ambiguity with utopia. It considers the opposition in a con-
text far from the context of design by considering a dramatic television series, 
The Wire, before examining design theory to highlight the inability of design 
theory to explain everyday design practice. Beckett concludes by considering 
the productive potential of ambiguity as a principle in design theory.

Laura Barendregt and Nora S. Vaage’s article on “Speculative Design as 
Thought Experiment” comes at a particularly appropriate time.4 It is twenty 
years since Anthony Dunne and Fiona Raby published the first edition of Design 
Noir.5 The second edition of this influential book appeared as we were pre-
paring this article for publication.6 Speculative Everything — Another widely 
read book — followed in 2013.7 These two books have a prominent position 
in the field of speculative design as a major stream of inquiry and practice in 
critical design.

Speculative design develops scenarios that generally involve an object or 
prototype. 

In this article, Ms. Barendregt and Dr. Vaage examine a key issue that the 
literature of speculative design has often mentioned in passing but never 
examined in detail: thought experiments. Thought experiments have a rich 
tradition. 

While the designation of “thought experiment” only comes into its own in 
the 18th century, the practice of thought experimentation began when phi-
losophers used imaginary situations to test reality in a mental context. This is 
already visible in classical Greece, perhaps earlier.

In contemporary terms, thought experiments have been widely used in 
physics, economics, behavioral economics, philosophy, and ethics. They even 
appear in art — we find them in Marcel Duchamp’s work in the early 20th 
century, in Fluxus, intermedia, and the conceptual art of the 1960s, and more 
recently in the stream of art known as social practice.

All of these practices are concerned with possible worlds, with alterna-
tives to the present, and with future states. Barendregt and Vaage discuss the 
potential of all these thought experiments for critical discussion. This discus-
sion, in turn, encourages public engagement in a wider debate on science, on 
technology, and on social issues. This article focuses on the analogy between 
thought experiments and design to encourage a richer engagement between 
designers and the larger public they serve.

The development of new materials is a core activity in the field of biodesign. 
These materials provide the basis for new design artifacts — and a way to make 
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old artifacts in new ways. Their development is an integral part of the sus-
tainable economy we require for the future. Manufacturing these materials 
is only the first step in a process leading to the design and manufacture of 
the objects that consumers buy. To move from science and technology to 
a product, the manufacturers producing these new materials must market 
what they make to other manufacturers and to the designers who develop 
products for them. Researchers rarely consider this pivotal part of the inno-
vation process.

Patrizia D’Olivo and Elvin Karana focus our attention of a crucial stage 
of the new economy in “Materials Framing: A Case Study of Biodesign 
Companies’ Web Communications.”8

In this article, they develop a new concept: “materials framing.” It 
brings materials science, product design, and innovation management 
together in the strategy materials manufacturers use to communicate and 
market materials that begin as advances in biodesign. Materials that start 
as living organisms — algae, bacteria, fungi, and more — move through 
many stages to become everyday products. Making the products is not 
enough, though, if we are to unleash the economic, ecological, and social 
opportunities that these products represent. Buyers, consumers, and end 
users must welcome and accept products made of these materials. 

Introducing innovation to the marketplace is a challenging and 
lengthy process. The automobile industry began with more than three 
hundred companies in Detroit alone — a number that shrank to a handful 
of manufacturing firms by the 1920s. Every market innovation entails 
risk, especially at times of significant economic and industrial change. To 
 understand how biodesign companies present themselves and their mate-
rials to the world, Dr. D’Olivo and Prof. Karana analyze the web commu-
nications of nine biodesign companies to understand how they frame the 
new materials they create. 

This analysis yields three core categories that involve material origins, 
fabrication processes, and material outcomes. D’Olivo and Karana argue 
that these three categories expand the focus beyond material outcomes to 
the design potential inherent in materials made from living organisms.

In recent years, new uses have emerged for design thinking. One of 
the key fields for design now involves the military. Ben Zweibelson, James 
Wetzel, and Todd Landis examine military design theory and practice in 
“Designing in Complex Security Contexts: Enabling Frame Awareness 
through Sharks, Dollar Signs, and Police Badges.”9

Military design has emerged as a significant field for design research, 
with surprising connections to the larger design environment. For ex-
ample, several members of the Archipelago Network10 are well known 
within the larger design research community, including Harold Nelson, 
co-author with Erik Stolterman of The Design Way.11 The military design 
community often publishes in journals that other parts of the design com-
munity do not read, such as the Special Operations Journal.12 Some of these 
journals are highly specialized venues where members of the research 
community write for each other. Like Philosophical Transactions and other 
early journals, they may not be peer reviewed. The editors and readers 
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assume that authors belong to their community, and the editors decide what 
to publish on behalf of the community. The editorial policy of the Small 
Wars Journal explains this position: 

“Small Wars Journal publishes serious, authentic voices from across the 
spectrum of stakeholders in small wars to add richness, breadth and depth to 
the active dialog that occurs in many cloistered venues. In this, we seek input 
from everyone ranging from the soldier and interagency practitioners of small 
wars, to their leadership, to those that make and inform policy at the na-
tional and international level. This is an international issue, so we encourage 
international participation…. Our experimentation with various approaches 
to peer review has led us believe that the vast expertise of our readership and 
the immediacy of their response via open comments is far better vetting than 
a review panel we could assemble and labor slowly through.”13

She Ji recently published an extensive literature review on military design 
thinking by Cara Wrigley, Genevieve Mosely, and Michael Mosely.14 We 
are particularly interested in military design thinking because it is one of 
the few fields in which working practitioners share their thoughts widely. 
While many researchers in military design are theorists and academics, they 
also tend to be working warriors — some retired, many in active service. 
For example, consider Shimon Naveh, a founding figure in the field. Naveh 
is a retired brigadier general with a doctorate in history. Like Prof. Naveh, 
the three authors of this article now work in academia following careers in 
active military service. 

While most active military work is classified, many publications and 
reports by scholars in military design are funded by the governments of dif-
ferent nations. Funding requirements mean that they are free of copyright 
and widely available. This makes military design one of the most open and 
accessible bodies of work by design thinking practitioners. This is a contrast 
with much of the practitioner literature controlled by design firms that treat 
much of their work as proprietary. 

It is also interesting to note that there are several distinct schools of 
thought in military design — and some of the most philosophical and playful 
work is that of thinkers with extensive service in the field of combat.

Military design theorists, educators, and practitioners now constitute 
an international community of practice across multiple armed forces. They 
seek to develop the concept of “designing for war.” Military design theory 
has a rich and varied body of knowledge that we rarely see in mainstream 
thinking on commercial design applications. While many operational appli-
cations are classified, the literature of military deign has much to offer the 
rest of us.

The final research article in this issue is “Constructing a Design Space 
from a Collection of Design Examples” by Kim Halskov, Graham Dove, and 
Aron Fischel.15

Donald Schön raises the concept of a professional repertoire in which 
practitioners draw on their experiences, past cases, and knowledge of exam-
ples.16 This is the case for professionals in all disciplines from management, 
medicine, and music to dentistry, driving, and design. This article proposes 
a tool to help designers collect, organize, and use their repertoire. 
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This tool offers a way to think about the examples and cases in as reper-
toire. These form a design space. The authors demonstrate this approach by 
analyzing 54 media architecture installations to compare approaches and 
examine the knowledge building process enabled by the tool.

Finally, we close with a book review by María del Mar Navarro. Ms. 
 Navarro reviews A History of Data Visualization and Graphic Communication, 
by Michael Friendly and Howard Wainer, published by Harvard University 
Press.17

Over the past four centuries, data visualization has grown in importance. 
Beginning as a useful but relatively minor design field supporting inquiries 
in other fields and disciplines, data visualization has grown to become one of 
the central design fields of the 21st century. This review reports on a compre-
hensive new book covering this vital subject.

An Amplification

The March 2020 issue of She Ji featured an article by Gjoko Muratovski on 
the University of Cincinnati Ullman School of Design.18 While design at the 
university began in 1869 with the McMicken School of Design, history took 
several turns that included a move of the McMicken school to the Cincinnati 
Art Museum and — within it — the Art Academy of Cincinnati. While the uni-
versity continued to offer design courses in several forms, it was some time 
before the University of Cincinnati developed a design school of its own. In 
the meantime, the Cincinnati Art Museum celebrated 125 years of unbroken 
history in 2006. Both design schools, one at the University of Cincinatti, the 
other at the Art Academy of Cincinnati, looked back on 150 years of design 
education in 2019.

While the article in She Ji appeared at journal length, it did not include 
the detailed discussion of the two schools and their interconnected history. 
We recently received a letter asking for more details from Professors Paul 
Zender, Emeritus at the University of Cincinnati, and Matthew Wizinksy, for-
merly of the Art Academy and now of the University. While everything in the 
article is correct, they felt that missing details cast history in the wrong light. 
Fortunately, the full story is available in a more comprehensive book titled 
The Myron E. Ullman, Jr. School of Design: The Making of an American Design 
School, also by Muratovski.

Readers can download a full copy of the book from this URL:

https://daapworks.uc.edu/docs/default-source/documents---school-of-
design/the-making-of-an-american-design-school.pdf?Status=Master&s-
fvrsn=9a791fba_3/%20The-Making-of-an-American-Design-School%20.pdf

Ken Friedman 
Editor-in-Chief
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