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Abstract While leaders in business and industry maintain their interest 
in design thinking, academic discussions of the concept have become less 
common. This article examines design thinking in relation to develop-
ments in cognitive science and embodied cognition. We examine an influ-
ential theory of metaphor as central to cognition, along with theoretical 
nuances of the body, perception, and feeling. We argue that some material 
design practices may augment the creative process. We propose a broad 
interdisciplinary account for the role that feeling plays in design and cogni-
tion both.
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The fate of design thinking is unclear, and its present status uncertain. Some ad-
vocates for design thinking have distanced themselves from the concept.1 Others 
continue to celebrate its achievements and possibilities. In a 2015 cover feature 
article for the Harvard Business Review, Jon Kolko maintains that design thinking has 
“come of age.”2 In that issue, Tim Brown, Roger Martin, and Kolko—all well-known 
proponents of design thinking—trace the expansion of the concept from the realm 
of product design to broader spheres and more complex problems.3 By contrast, 
there are fewer academic discussions of design thinking. Some researchers argue 
against the notion of design thinking as a “panacea for the economy”4 and some 
discussions of innovation now avoid the term. Moreover, certain methods of design 
thinking used in business and management—engaging with users and iterative 
prototyping, for example—appear to support incremental innovation rather than 
radical product innovation.5

Many argue that the concept of design thinking is “not well understood, either 
by the public or those who claim to practice it”6 and it lacks “sustained develop-
ment”7 in the academic literature. These authors describe differences between 
academic definitions and those used in industry. They schematize these differences, 
suggesting ways to better develop the concept.

Some definitions of design thinking in academia and industry are related. 
Johansson and Woodilla find a substantial parallel increase in academic and in-
dustry publications during the first decade of the twenty-first century. Both peak in 
2009.8 Nonetheless, work on design thinking in industry pays little attention to the 
academic history of design thinking. Its development began during the Conference 
on Design Methods in 1962, and it includes an extensive trajectory of research since 
the still-current Design Thinking Research Symposium began in 1991.9

However, academic work with the concept is not unified. Ulla Johansson-
Sköldberg, Jill Woodilla, and Mehyes Çetinkaya identify five sub-discourses, 
each with “clear roots and a substantial academic following”10 within academic 
discourse. They use the umbrella term designerly thinking for these. They reserve the 
term design thinking for the three identifiable management discourses. Lucy Kimbell, 
who maintains that “design remains a fragmented discipline,”11 schematizes 
three ways of describing design thinking: as a cognitive style, as a general theory 
of design, and as an organizational resource. Business and managerial discourse 
includes the last of these. According to all these authors, the notions of design 
thinking prevalent in business and management are based on anecdotal evidence 
rather than on robust theory.

Despite the convoluted design thinking discourse, these authors suggest 
further research into the concept of design thinking, along with a search for 
clarity. Kimbell recommends a shift in focus toward “situated, embodied material 
practices”12 within a broader interdisciplinary context. She acknowledges the 
cultural and social position of designers—and recognizes their limits. As one 
of three suggestions for future research, Johansson-Sköldberg, Woodilla, and 
Çetinkaya propose linking popular design thinking discourses from the innovation 
domain with the designerly view of meaning creation. They warn that “the design 
thinking discourse will most probably die if it does not acquire a scholarly base 
that relates more to designerly thinking.”13

This article is a contribution to the “critical rethinking”14 of design thinking. 
While we do not pursue the research directions that these authors propose, our 
direction aligns with their approach. We explore how material design practices may 
contribute to the innovation process by relating these competencies to a theory of 
meaning making that we adapt from cognitive science. We attempt to link design 
practices from the popular design thinking discourse—sketching and prototyping, 
for example—with a theory that explains how understanding emerges and relates 
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