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The Forgotten Legacy of Schon:
From Materials to “Mediums”

in the Design Activity

Annie Gentes, Giulia Marcocchia

Introduction

In the early 1980s, Donald Schon’s research on the activity of design
practitioners and architects set forth some breakthrough ideas that
have been discussed in the design research community since then.
His founding texts on the “reflective practitioner” demonstrate that
designing is a reflective conversation with the materials of a design

"o

situation. Most concepts, such as “tacit knowledge,” “reflexivity in
action,” and “seeing-moving-seeing,” focus on the cognitive activ-
ity of the designer. In addition, Schon introduced the role of materi-
als in his dialogical model of design, specifying that “materials talk
back.”> However, as Marcus Jahnke points out, “the subject-object
duality remains intact. Reflective practitioners reflect on something
by immersing themselves in reflection, but the subject is still posi-
tioned in a traditional distanced role in relation to the object.”?

In this article, we are primarily interested in the material
“stuff”* that “talks back” and that designers work with. One of the
reasons we focus on the non-human part of the dialog and its effect
on design activity is the renewed interest in this conversation. The
materials of the design activities take many forms in addition to the
media system structured by sketches, drawings, or mockups.® Digi-
tal materials and digital tools certainly offer new channels and new
formats for this conversation.® In addition, the value of certain ma-
terials (e.g., plastic’) is seriously reconsidered in view of sustain-
able design.® These discussions on the type and value of materials
suggest that the concept of material itself, with its focus on physical
properties, might be insufficient to address the many dimensions
of what material actually means in design. We need a concept that
not only addresses the physical and embodied characteristics of the
tangible but also could capture social properties, ethics, aesthetics,
and cultural and political traits. We suggest that the concept of
medium, briefly mentioned in Schoén and following Dewey, should
be considered as an alternative to materials to better understand the
designers’” work.’
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In this article, we use "mediums” rather
than the more common plural “media”
so as to keep open the filiation with art
studies and their discussion on mediums
in artistic practices.
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In this article, we therefore look closely at the literature
discussing Schon’s dialogic model of design. From this survey of the
literature, we follow what researchers say about materials in
design. We then juxtapose Schon’s legacy with the theoretical
origins of Schén’s model. The “upstream” part of our journey leads
us to reflect on the status of the medium in Schén’s work—in partic-
ular, in its relation to Dewey’s theory of the artifact. We then intro-
duce more systematically the concept of medium and suggest that
the concept of medium and its insertion in a general theory of medi-
ality bring to light the multiple dimensions of the design material
and its roles in culture.” In this article, we rely on the strategy of bor-
rowing a theory from neighboring disciplines—here, the
disciplines of media and art studies." We explain phenomena in one
theoretical domain using ideas borrowed from another.” In describ-
ing materials as media, we want to shed new light on how, in the de-
sign activity, the physical properties of the materials and the
embodied activities of the designer are on par with the social and
cultural values of the medium and meaning-making activity of the
designer. We analyze the media of design from a semiotic perspec-
tive and consider the formatting dimension of media, looking at how
they shape and are shaped by the design practice. From this perspec-
tive, designers may be able to envision and create a situation in
which a desired practice is likely to unfold with and because of the
“mediums” used.”

Review of the Literature
Schon’s analysis of the iterative practice and of the inquiry process
of practitioners in action has been widely cited in different fields of
research. Starting from his article on the effectiveness of profession-
als in 1974, to his seminal book on the reflective process in 1983
and on the education of the reflective practitioner in 1987, as well as
more recent articles on the reflective conversation,'* his work has
been cited more than 140,000 times (based on Google Scholar cita-
tions). This analysis of reflexivity influenced education research,
management, and science'; the literature also recognizes Schoén’s
epistemological contribution to the grounding of a new definition of
the design activity.

Schon’s primary contribution was to show how a practitioner
produces a frame of reference in response to “unique, uncertain and
conflicted situations of practice.”'* Framing does not mean that the
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practitioner’s knowledge or expertise is applied to fix a known
situation. Rather, it means that during the exploration, the practitio-
ner’s experience is applied to interpret and rephrase the “conflicted
situation” of practice. This process of framing is iterative—in partic-
ular, because the framing changes the meaning of the situation, and
as a result, the intervention changes, too. The practitioner’s explora-
tion is based on “seeing-moving-seeing” loops: the process of seeing
(e.g., a situation, sketches, plans); moving (i.e., acting on the situa-
tion, adding, removing, composing); seeing (i.e., stepping back from
the situation and considering the consequences of one’s actions).
These loops support the continuum of inquiry.” In particular, it
allows the designer to explore the information space.” This whole
process can be described as a dialogic structure—hence, Schén'’s
metaphor of the “conversation” with materials. The evolution of the
inquiry is considered a cognitive activity based on tests with mate-
rials, a cyclical process of re-interpretation, and a sensemaking path
in situations not fully understood at first."” Designers are able to
change their solutions through this reflective conversation with the
materials.® This dialogic exchange between designers and the design
situation—which changes the designers, as well as the framing of
the problem—is what allows designers to engage with uncertain,
disordered, and undetermined situations.”> Conversation with
materials also is defined as a complex and specific form of decision
making involving a mix of individual elements, such as “compe-
tences, intuition, experiences, and taste.”” When designers act on ma-
terials, a materialization of affordances happens?®; this process of
affordance creation happens in a process of understanding “an-
chored to the material.”*

Although the main actor in these developments is always the
designer, the conversations with materials have been described in
terms of performance in “creating material space for critical thinking.”*
And when the materials are engaged during the sequences of exper-
iments, they have been analyzed beyond the visual apprehension
approach and toward their consideration as interactional resource.”
Elaborating on the conversation metaphor, authors have used this
dialogic model of design to develop a communication-based model
of the design process.” This communicative trend of the research has
led to seeing materials as a means for information, interaction, inte-
gration, and collaboration, through a rapid cycle of building, testing,

scrutinizing, and redesigning.?
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The materials of this dialogical model have been addressed
in diverse ways. For example, Kees Dorst and Judith Dijkhuis cited
materials as “topics the designers deal with.”* They are part of a
negotiation process during which attributes are interpreted by the
designer. Sketches present visual, tactile, and bi- or tri-dimensional
qualities that diversely support cognitive inquiry.* They are gener-
ators of both new moves and new behaviors.” Sketches also include
a certain level of ambiguity, which is needed to allow the fluidity of
the design process.®

Researchers also emphasize the diversity of materials. First,
non-verbal media for thinking and sharing the problem and its
solution have been studied as central aspects of the design ability.
Thus, prototypes have been approached as “approximations of a
product along some dimensions of interest,” acting as the “pivotal
media” for creativity, innovation, and collaboration in design.** Be-
yond the individual level of the designer’s practice, interactions with
materials have been shown to define the style of a company because
such interactions are a way to structure representations of reality
and the types of activity: “the media, methods, and styles that com-
panies use to manage their multiple models of reality”; in addition,
media, methods, and styles serve the development of innovation and
creativity in an organization.® More generally, the media of design
contribute to the tangibility of the idea. Second, the elements of the
conversation have been defined as representations*—or as evolving
elements and “complex assemblages of more or less articulated
meanings, material artefacts, embodied experiences, and more.”?
Authors also have focused on the interconnection between physical
action (e.g., sketching, or clay and foam forging) and cognition.* The
words media and materials seem to be used interchangeably in this
literature as “means.”

As our review of the literature shows, the definition of what
materials are can differ widely. First, they differ according to types:
Elaborating on Schén, some authors consider materiality in reference
to an activity that can be word-based but also sketch-based or pro-
totype-based, and they compare the values of these different tools of
expression. Second, definitions also differ in terms of goals: Authors
focus on the goals of an activity of representation, where visual and
linguistic materials are used, or they speak of “actual” materials as
the purpose of the design activity—that is, as tangible elements
around the designers that they can transform. Third, they refer to the
role of materials in terms of communication. They may follow Schén’s
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“conversation” metaphor, where the iterative use of tools of expres-
sion brings some unexpected productions that surprise the design-
er, or they may focus on the way that these materials support a col-
lective activity of design between two or more designers and
participants. Fourth, materials also have been described in semiotic
terms as “changeable” and ambiguous, supporting a metaphorical
appreciation that then allows for new values and new designs to
emerge. Some materials are therefore more designable than others—
not because they are physically flexible, but because they can be in-
terpreted in multiple ways.

This diversity of definitions means that the question of mate-
riality is not as clear-cut as it seems. First, we observed that authors
make no clear distinctions between materials, tools, and means of
expression. Second, we noted some confusion between presentation
(i.e., the material and the embodied experience that is offered) and
representation (i.e., a document and text that stands for something
else). Rather than critique this apparent lack of distinction between
materials of design, we hypothesized that the problem arises with
the concept of materials. How could materials be both presenting
and representing? We needed to explore this question to formulate
a theoretically grounded solution for achieving the assemblage of
new meanings proposed by Jahnke.* We needed a more precise
description of the semiotic properties of these “tangibles” to better
understand the meaning making and shaping activity of co-design
practices in relation to materials.

From Materials to Mediums in Design: A Discussion on the
Semiotics of the Medium

As noted, the literature review led us to propose that the word ma-
terial is limited and does not convey the different values of matters
in design activity. Thus, what designers use can better be described
as media (the plural of mediums). We suggest this change for several
reasons. First, this change in terminology helps to reconcile the
different values of materials in design and their agency. Second, it
can lead to a better understanding of how designers choose one
medium over another—how they balance between various values
of these mediums but also how the different mediums challenge
the designers’ control and introduce elements of surprise. Our
demonstration is based on Schén’s use of the concept and also on
the fact that his dialogical model of design follows Dewey’s prag-
matism in Art as Experience; here, the concept of medium supports the
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Design for Teaching and Learning in
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demonstration of how artifacts signify.* In this discussion, we
therefore propose a double journey: one that heads upstream as we
go back to Schon’s texts and Dewey’s influence, and one that goes
downstream, where we look at what media theorists can bring to a
better understanding of the tangible and mediating elements of the
design practice.

Going back to Schén'’s texts, note the amplitude of what he
calls the “medium of reflection in action”: “What does it matter that
the medium of reflection-in-action is the architect’s sketchpad, the
relationship between patient and therapist, the drawings and ex-
perimental models of an engineering laboratory, the dialogue of
planner and developer, or the interactive relations among managers
in a corporation?”#

In Schén’s examples of media, we see no actual material in
Tim Ingold’s sense.” No wood, metal, plastic, or any other matter is
being used to build an actual product. Instead, Schon insists that
discussions—for instance, between therapist and supervisor—are a
medium that supports the reflexive activity of the practitioners.
Questioning what Schén considers similar in this diversity of situ-
ations therefore seems necessary—and, in particular, looking at
the properties of the mediums themselves. For example, Schon pri-
marily describes scenarios that include drawings and conversations.
Semiotically speaking, the common ground of drawings and words
is that they are signs standing for something else. The designer plans
the architecture or the object to be. Her drawings represent the build-
ings in absentia, in much the same way that the words used by the
patient represent past experiences. The mediums of design are there-
fore what support representative activities using different semiotic
systems: iconic for drawings and sketches and symbolic for lan-
guage. From this standpoint, conception is akin to representation.
And indeed, Schén’s philosophy of design posits that conception
is different from execution, according to Waks.® If we translate this
distinction in semiotic terms rather than in chronological stages,
mediums are used in their capacity to represent, as well as in their
capacity to build.

However, Schon also offers another example in which the
opposition between conception and execution is not so clear-cut. In
Educating the Reflective Practitioner, Schén analyzes how a musician
not only executes a piece but also reinterprets it and therefore gives
it new meaning.* This example changes the definition of what a de-
sign process is, as well as the definition of what a design medium is.
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The medium is seen not as representing something but as some-
thing to be experienced for itself, including the physicality and
agency of the medium and its emotional effect/affect. The per-
formance redesigns the meaning of the music because, in this case,
the medium is not a means to an end but the object to be experienced
for itself.

This latter example supports a theory that the design medium
is representative and expressive and valuable for the experience that
it gives. From a semiotic perspective, this expansiveness is congru-
ent with the idea that no sign is entirely transparent in its purpose.
Even words are not transparent in their meanings. Their depth
depends on the process of interpretation that they trigger (carefully
described by Schon, Snowden and Coyne, and Jahnke®) and on their
materiality: Words and, of course, sketches and drawings have au-
ditory and plastic qualities that support their effect. Something of
the presentation is always present in the representation.

The concept of medium, therefore, makes materiality mean-
ingful by maintaining a plurality of semiotic processes as matter sig-
nifies both by itself and for something else. This view is consistent
with Dewey’s perspective on Art as Experience.* In this tradition, the
medium articulates several semiotic levels. For Dewey, expressing
something means that the material—gesture, sound, image, lan-
guage, tangibles—is used in a special way and consequently be-
comes a medium:

The connection between a medium and the act of expression

is intrinsic. An act of expression always employs natural

material, though it may be natural in the sense of habitual
as well as in that of primitive or native. It becomes a medium
when it is employed in view of its place, and role, in its relations,
an inclusive situation [italicized emphasis is the authors’]—
as tones become music when ordered in a melody. The same
tones might be uttered in connection with an attitude of joy,
surprise, or sadness, and be natural outlets of particular
feelings. They are expressive of one of these emotions

when other tones are the medium in which one of the

tones occurs.”

For Dewey, material and medium can share the same plastic prop-
erties; however, the former supports a physical experience, while the
latter is constructed to be interpreted as a text. The sound material
becomes a medium when it is included in a phrase, in a composition,
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where the relation to other sounds is planned or interpreted as such.
In Dewey’s pragmatic phenomenology, a medium is both experi-
enced as such, with its physical properties, and interpreted as a sign
belonging to a larger text.

Switching from material to medium therefore helps us to un-
derstand what characterizes design activities: the dynamic change
of semiotic focus. Elaborating on Katherine Hayles, we can say that
the medium either tends to disappear and support the “text” or the
use, or that the medium itself is foregrounded: “Materiality [is
considered] as the interplay between a text’s physical characteristics
and its signifying strategies.”* A mediatic theory of design takes into
consideration this interplay between the physicality of the medium
experienced as such and the fact that it can become “transparent” to
better support a message or a use. Designing is simultaneously in-
terpreting a text, experiencing an artifact, and using the artifact.

We think that this dynamic of change of semiotic focus sheds
an interesting light on the design process because it addresses and
solves the dichotomy between physicality and symbolism. Thus, we
can address how the medium—whether words or drawings, or any
other support of expression—signifies and how it frames the design-
er’s production.

Mediums in Action: From a Semiotic Theory of Mediums to a
Theory of Mediality

In recent years, research in media studies has tried to answer the
following question: “Do media transfer sense or do they create it?”*
Elaborating on Marshal McLuhan and his catchphrase, “the media
is the message,” social and cultural studies have experienced a me-
diatic turn that has focused on the mediality of human activities. As
W.J.T. Mitchell and Mark Hansen explain: “From McLuhan’s stand-
point, a medium impacts human experience and society not primar-
ily through the content that it mediates but through its formal, tech-
nical properties as a medium.”* Scholars therefore have looked not
only at messages and contents of texts but also at how they came to
be and how they organize the relationship between our private inner
world and the external reality, as well as our communicative activi-
ties. The suggested answer to Krdmer’s question from media schol-
ars changes the alternative contained in the question into a conjunc-
tion: “Media create sense by transferring it.... The transferring
activity does not leave the transferred elements unchanged since it
is carrying out a specific operation of embodiment by giving it a
form or by creating a phenomenon.”
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We can better understand Schoén’s dialogical model of design
because with mediums comes a reflection on forms and formatting.
In summarizing philosophical research on media, Balke and Scholz
note that works

emerge from “media” which, however, are not only to

be envisioned as abstract realms of possibilities for later

creations of form but as fields that open up possibilities

of saying, viewing or pointing out, possibilities of

presentation or representation (in a broad sense) at

the cost of definitively closing out “other possibilities.”

... To define media in this sense as systems of formation

means nothing less than being able to establish rules

of a specific appearance, instead of relating this

appearance to abundance expressing a special nature

or to the supreme initiative of a creative subject.”

This analysis of media as a system of formation can shed new light
on what Schon calls the “conversation with materials.” An impor-
tant aspect of this conversation is how the material “talks back”—in
other words, how the medium seems to contribute to the conversa-
tion, surprising the designer and therefore reframing the situation.
In Schon and Wiggins’s Pedra and Quist example, the discovery of
unintended consequences is a key turning point: “The “second ‘see-
ing’ involves recognition of unintended [italicized emphasis is the au-
thors'], as well as intended consequences, and where unintended [ital-
icized emphasis is the authors’] consequences fall into domains other
than those in which the problem and its prospective solution are ini-
tially formulated.”* By using the metaphor of a material response,
Schon suggests not only that the use of drawings or language is not
transparent to our thoughts but also that the medium does not dic-
tate our construction. Schon further develops this conversational
metaphor in Educating the Reflective Practitioner, where he uses the
example of the student, Judith, and her professor, Norhovers, to ex-
plain that having an idea and imposing it on shapes is not enough.
Judith seems to think that “a basic idea, once discovered, can be de-
cided on once and for all, and it can always be made to work,”* But,
following Waks’ analysis, we suggest that Norhovers—representing
Schon’s perspective—defines design and design mediums as a mi-
lieu that supports “design moves, and discovering their conse-
quences and implications.”® Surprise is key to Schén’s model: It is
simultaneously an event in the design activity and part of the pos-
ture of the designer, who lets himself or herself be surprised. Schén’s
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notion of surprise is noted by Kees Dorst and Nigel Cross, as be-
ing the “impetus that leads to framing and reframing”* as well as
by Klemmer and colleagues: “The epistemic production of concrete
prototypes provides the crucial element of surprise, unexpected
realizations that the designer could not have arrived at without pro-
ducing a concrete manifestation of her ideas.”

From a media studies perspective, the medium has its own
properties that escape the intentionality of its producer or user and
therefore brings unexpected results. As a “system of formation,” a
medium shapes the production, but what is produced is not strictly
determined either by the medium or by the intention of the design-
er. As Balke and Scholz conclude in their historical analysis of the
philosophical concept, “[m]edia... do not only operate on phenom-
ena; they provide the possibility of emergence for something that
normally would remain below the threshold of perception or aware-
ness by making it into a phenomenon, into an event that socio-cul-
turally ‘counts.””

The medium supports the externalization of the ideas of the
designer, who then can contemplate them and act on them. This in-
teraction is consistent with what media scholars analyze when they
define mediality as being an intermediate zone between the inner
self of the person and her imagination and the outside world.” This
phenomenology of mediation takes into consideration the fact that
media are a meeting place between the subjective self and the out-
side world, where both can be redefined.® In the words of Peter-Paul
Verbeek, “[m]ediation consists in a mutual constitution of subject
and object.”®

Conclusion

Elaborating on Schén’s burgeoning material anthropology of design
practice, our focus has been on the material part of the conversation,
and our goal has been to give it a more precise theoretical back-
ground. The concept of materiality as it appears in the review of lit-
erature is too limited to do justice to the complexity of its role in
design practices. We investigated Dewey’s theory of expression and
took into account contemporary research in media studies to suggest
that the concepts of medium and media offer better ways to under-
stand the role of materials in the design situation.

Our focus on mediums helps to critique a vision of design
practice that would be idea-based and logocentric. With mediums,
we can address the physical properties and the agency of materi-
als, as well as the embodied dimension of the design activity. In
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addition, a media-centered perspective considers not only the sen-
sitive experience of the material but also how the medium of design
involves the support of representations. In other words, it includes
the semiotic properties of media—the social and cultural meaning-
making dimension of the design activity. Switching from a material
to a medium-centered model of design allowed us to point out the
dynamic change of semiotic focus that takes place in the design prac-
tice: The conversation described by Schén is more than a question of
moving-seeing-moving. The semiotic qualities of media, versus con-
versation, are different: The former foregrounds the support and
supporting of a bodily experience, while the latter foregrounds the
message and supporting an interpreting experience.

This work led us to consider the question of the production
of meaning and to argue that the medium defined as a “system of
formation” offered an interesting angle into the intriguing notion
that designers could be surprised by their own designs. A system of
formation implies that the medium pre-exists and shapes the
conception but does not entirely predetermine the results. In this
milieu—both technical and semiotic—designers can materialize their
intuitions, but the medium also offers its own framework for this
materialization. The medium is therefore a milieu, with historical,
social, political, physical, mechanical, and chemical characteristics
that designers can partly harness but also that are going to surprise
them. This research shows that we need a typology of mediums that
addresses their various properties for designers.

Reversing the emphasis from researching people and
their individual relationships with material artifacts to medium-
based experience is a paradigmatic shift for research on design. It
means analyzing the properties and experiential qualities of me-
diums as conditions for creative surprises without relating them
to simple strokes of luck. Ultimately, we hope that our work helps
to switch from a logocentric perspective of framing to a plastic and
cultural understanding of shaping, which is crucial to understand-
ing design.
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