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Introduction
My first degree was in computer engineering. I was never a
spectacular programmer, even though I did get to the point where I
could see beyond the syntactic details of specific languages to think
in terms of data structures and control flows, then implement them
relatively effortlessly in whatever programming environment was at
hand. As I drifted into human-computer interaction and interaction
design in the 1990s, the ability to experiment with interactive
form and behavior turned out to be quite useful when exploring
non-standard design ideas. Some old examples that still make me
somewhat proud are Sens-A-Patch for browsing (moderately) large
amounts of information on a small surface, the Pinpoint concept
to support networking and communication in large complex
organizations, and Capable Books where I connected to my own
traditional craft skills in bookbinding to create physical books that
could sense electromechanically which spread they were opened to.
What these examples have in common is that the creative
process of discovering and assessing interactive forms and
behaviors literally happened through making many quick, partial
implementations. I would play around with a current version or
ask someone to play around with it, some aspect of the interaction
would stand out as particularly engaging or interesting, other

9

aspects would be awkward and contrived, and a decision would
form to take the next version in some directions but not others.
Some detailed design decisions were taken by repeated tweaks of a
particular piece of code until the resulting interaction looked and
felt just right. The Capable Books project in particular progressed
through a series of prototypes where some honest attempts to
realize the original idea ended up suggesting completely new
functionality (such as a pressure-sensitive book).
This kind of back-and-forth can be described as exploring a
space of possibilities. It feels somewhat similar to sketching, which
is commonly characterized as thinking by drawing or being in
a conversation with the sketchpad. However, sketching usually
relies on a visual shorthand where a few quick pencil strokes
represent potentially complex forms that are ultimately suitable for
construction in the intended delivery material. A designer engaged
in sketching needs to know the properties of the intended material –
what can be done easily and elegantly, what can be done with extra
effort and expenditure, what goes against the grain of the material
or is even impossible to accomplish? The typical example in
interaction design might be where UX architects sketch alternative
designs for a mobile app using thumbnails and wireframes, laying
out the information structure and interaction sequences using quick
pencil strokes representing conventional user interface components
and their temporal ordering. But for me, the situation was rather
that I wanted to go beyond conventional user interface components,
to identify new interactive forms and behaviors and to predict their
experiential qualities in use. In a sense, I guess my aim was to learn
about the possibilities of the digital material of interaction design, to
find out what could be done and what would be worth doing. And
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the way I had to go about doing that was to experiment directly in
the intended delivery material.
A craft is any process that attempts to create a functional artifact
without separating design from manufacture.
[…]
Creating a human-computer interface is usually, and perhaps
always, a craft, because of the investigative nature of each
designing.
[…]
Fundamentally, the materials shape the craft. Computer
programs are unlike any other material, and the form of
craftsmanship in software will surely be unique.
These lines are taken from a book chapter by David Wroblewski,
published already in 1991 and largely overlooked since then in
terms of citations and impact. I was lucky enough to stumble over
it sometime in the mid-1990s, and ever since then I have carried
the notion that a craft perspective on interaction design could be
fruitful, for practice as well as teaching and research. Wroblewski
wrote his prescient piece at a time when the material of interaction
design largely consisted of software running on computers with
screens, keyboards and pointing devices. In more recent years,
the digital material has become increasingly physical and spatial,
extending into handheld and worn interactive devices, interactive
spaces and tangible interaction. This development towards a more
physical digital material largely coincided with the academic HCI
community starting to consider notions of design materials and
explorative making in what has been called “the material turn of
HCI.” In principle, I find this to be a promising and productive
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step towards bringing HCI closer to other design fields addressing
sociospatial issues and the built environment. It should also mean
that this might be a good time to start exploring what interaction
design can learn from looking at craft a little more deeply.
The idea of a book called “The Craft of Interaction Design” has
been with me for the last few years, and I have even tried telling
people about my plans in an attempt to motivate myself to actually
write the book. It hasn’t worked so far. What I have done merely
amounts to collecting material, thinking about it and poking around
with it. In December 2019, my friend Erik Stolterman happened to
see a pinboard version of the material, listened to my complaints
about not being able to pull myself together, then said calmly that
the collection already represented something potentially useful. I
was very grateful and immediately jumped on the idea.
And here we are. This document is built around a collection of
sources that I have personally found relevant for thinking about
interaction design through a craft lens. Most of the sources consist
of excerpts from published works. I have sorted them roughly
according to topics, and written my own reflections on some of
them. Not much in terms of added value, no overall narrative or
coherent argument, but still I hope Erik is right. If you can find
anything here that can inspire you in practicing interaction design,
thinking about interaction design or teaching interaction design,
then it might have been worthwhile after all.
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The diagram on the next spread is a visual table of contents (of
sorts). It summarizes all the sources collected on the following
pages, sorted into seven topical areas as follows.
What is craft? Attempts from various disciplines, mostly craft
research and art history, to define and characterize the concept of
craft.
Craft ethics. The values and driving forces underpinning craft and
craft practice.
Craft aesthetics. Beauty and other aesthetic qualities in craft.
Practical knowing. The nature of knowledge in practice is an
important part of understanding craft.
Design, innovation. How craft relates to the design disciplines and
to more contemporary notions of innovation.
Digital craft. The effects of digitalization on traditional craft.
Interaction design and craft. Other examples of interaction design
scholars and practitioners making connections to craft.
The placement of the labels in the diagram is intended to suggest
relations between different sources, as far as a two-dimensional
surface is able to render the complexities of a network of concepts
and ideas. If your eye catches a label that seems interesting, the page
number indicated in the label takes you to the full excerpt from the
original source. If the page number is set in bold face in the label,
then you will also find my reflections on the excerpt.
The final part of this document is a bibliography, containing two
parts. One is a list of references for all the works I have excerpted,
and the other is a list of other sources that may also be of interest for
thinking about craft and interaction design.

13

110. Design aesthetics 134. Good material is a myth
depend on use
116. Evolutionary deterioration 114. The hand-press
68
144. Qualities of
ennobles language
146. Simplicity can
Wi
craft (contemporary) 102. Beauty from
be challenged
arc
craft, not design
118. Craft is deeply
130. Truth to material embodied
150. Skeuomorphism
108. Not all craft
CRAFT
8
demands critical analysis AESTHETICS
148. Extraordinary
cu
132. Harmony with
skill
in
art
112. Craft quality is
the material
122. Traditional
138. Craft media
other than efficiency
value of hand making
126. Facture in art
128. Diversity is a
106. Pastoral meets
124. Diversity is a
choice
for
the
crafts
postmodernism 104. The pastoral key aesthetic in craft
framing of craft
142. Regulated and
120. Handwriting
136. Tool and medium free workmanship
36. Craft research 32. Craft is intimate
140. Qualities of tools (conventional def)
38. Craft is
topics
24. Ad
sympoietic
craft ch
40. Workmanship

of risk and certainty
WHAT IS
22.
252. Does a designer 266. Design can be
of cr
CRAFT?
254.
Designers
and
34.
Material
need to be a maker? workmanship of risk
craftspeople
constitutes craft, 28. Old and new
26. Tr
264. Design and
not art
definitions of craft view
workmanship are 256. Relationship of 286. Diversity
design and craft
from workmanship
20. Many
30. Old and new craft
different
262. The future of craft
perspectiv
272.
Design
depends on design
258. Design is making,
benefits from craft
276. Tech
not only thinking
288. Best to market 290. Craft revival is
driven by craft,
requires craft
DESIGN,
270. Design expands, not science
based on a nostalgic myth
still based on form
INNOVATION
282. The value of craft in 292. Conran on craft
278. Teknik och
280. Aalto on play
vetenskap inte
274. Innovation in production society
revival
and experimentation alltid beroende
296. Head,
craft practice
294. Craft as a
284. Appreciation hand, and heart
complex
currency
268. Two cultures
260. Foundations of
of craft
of form-making
architecture
192. Tacit knowledge,
situational judgment
154. Polarities of
knowledge in action

196. Attention,
certainty in action
202. Learning in action

208. Sketching as
conversation

194. Tacit judgment
170. Teaching hand
skills in surgery
168. Hand skills

222. Acting with
good reason
158. Practical
knowing in
hand printing

244. Contemporary
art does not need craft

4
in

246. Konstnärer behöver
174. Methods do not
hantverkskunnande
replace sensibility
44
160. Thinking and
248. Art’s
an
206. The dance of
making
hypocritical
position
232. Haptic
164. Making as
animacy
on
skill
experiences
166. Focillon thinking
PRACTICAL 182. Embodied
448
catalyze emotions on making
med
KNOWING knowledge, embodied 234. Autographic
180. Forces and
and allographic arts
190. Tacit forms materials (against
230. Tactile
learning
210.
Transduction
memory in design of knowledge
hylomorphism)
200. Embodied vs
240. Artifacts as
ideation
188. A reading
224. Intellectualized objectivist theories of knowledge...
178. Hylomorphism craft
of
Sturt
on
tacit
meaning
198. Appreciation
knowledge
242. Postphenomenology
156. Craft is a
214.
’Theory’
regards
186. Personal
184. Cleaning up
practical philosophy
craft
as
atheoretical
knowledge not
236. The role of
’tacit knowledge’
212. Music as a
so tacit
artifacts in research
220.
Prematur
216. Hantverk värderas
172. Skill in Pye’s
temporal embodied
14
4
artikulation
workmanship of risk lägre än vetenskap
176. Pye
experience
d
238.
Artifacts
in
IxD
distinguished
218. Science reduces
research
manual/mental skill
204. Holistic action 226. Analys
och syntes
228. Cleaning up
Schön’s concepts

162. Knowing
is in the making

72. Dewey applied
to craftsmanship

te

78. Dewey
and Gropius on
craft learning

76. Knowing for
doing
66. Frampton
on craft as a way
of being

56. Going deeper,
into crafting

68. Loos vs
98. Dealing with
74. The acting
Wittgenstein as
94. Affection to craft
resistance
subject
architects
58. Tempte on the
64. The ethos of care
96. Craft requires
44. Why do you
84. Internal and
ethics of craft
48. Making as its
make things?
external motivation motivation
80. Pye fails on
own purpose
cultural value of craft 86. Meaning in
CRAFT
70. Notes on play
work, being in service
46. The satisfaction 82. Taking pride in
in craftsmanship
ETHICS
skills, ethically
of making things
90. The social values
54. Correct and
of craftsmanship
62. Making
60. Craft results
88. The good life
as answering to adequate 52. Doing a job
are tangible, present
92. Making for
the world
well for its own sake 50. Being absorbed
use, distance to use
306. Digital craft is
becoming possible

4. Adamson’s
aft characteristics
22. Traditional def
of craft

26. Traditional art
view of craft

318. Digital craft is
(some) risk

Many
ectives on craft

334. Programming
in architecture
336. Digital
material potentials

324. Proximity of
tools in digital craft
308. Digital making
can be craft
322. Digital craft,
314. Appropriating
hybrid craft
300. Implicit definition
digital tools for
of digital craft
crafting
320. Hybrid crafting

DIGITAL
CRAFT

332. Architecture
rediscovers
302. Craft can
programming
be digital

316. On craft in the
digital age

304. Digital craft has
been emerging
330. CAD can break
architectural drawing

312. How to craft with
digital production tech
328. More craft–
based RTD

310. Rapid prototyping,
digital craft
326. Craft–based RTD

366. A contemporary
428. AI as an IxD
430. Sketching
408. Temporal and reading of Abstracting Craft
material
AI as a material
spatial form
420. Becoming
410. Computational
392. HCI discovers
materials vs
444. Craft aesthetics, 418. Designing with
composites
digital materials
conventional
IxD
becoming
materials
enchantment in HCI
426. The Materials
406. Expressive form 362. IxD as a craft 394. History of HCI 412. Material
XP framework
’material turn’
properties of computers
in interaction design
422. Material 370. Computing
416. IxD materials
can be more like
402. Tradition properties of
424. HCI approaches to
are becoming
450. Materialist
a craft
in
HCI
interaction
(digital)
materials
aesthetics (for ixd) materials
452. An engaging
object

398. Materiality 400. Material traces
414. IxD as
in digital craft
crafting digital of software
380. IxD programming
IXD AND material
396. History of
356. HCI interests in craft
is crafting
448. Worn
CRAFT 360. Craft is
materials in design
376. Programming
358.
HCI
interest
in
craft
media
352. IxD craft relevant to IxD
is sculpting
372.
Code
as
material
for
442. Traditional
principles
348. IxD loves craft
382. Programming
non-tech craft
craft meets IxD
because...
344. Craft at CHI
as a craft
374. Being a craft
454. Craft qualities
340. Many HCI
346. Craft at CHI, part 2
390. Designers
technologist
in digital works
names for craft
need to code
342. Two relations
440.
HCI
looks
at
making
354. General take
436.
Making
hype
behind
between craft + HCI
388. Designers
on craft and IxD
HCI ’material turn’
should not code
368. Digital craft used
364. Craft foundations
to be difficult 15
434. Hylomorphic at IxD Austin
384. Linux community 378. Students as
design philosophy
programming tourists
404. Tool and 438. Making repeats as craftsmen
Arts and Crafts
432. ’interaction–
medium (for
386. Craft aesthetics
first’: hylomorphism digital media)
of hacking
446. Authenticity
and longevity in HCI

350. HCI construction
is a craft

16

I couldn’t say what would be the “best” way, or even the intended
way, of using this collection in its present form. More than anything
else, I suppose it reflects my own fascination with the infinite
treasures of articulation and insights that the academic literatures
offer, even on a non-academic topic such as craft.
Having said that, there are some thoughts behind the decision to
make the material available instead of merely keeping it on my own
pinboard. The first is obviously to provide some wayfinding to other
interaction design scholars interested in craft, in terms of curating
and (in some places) commenting works I have found to be of
value. I have tried to cast a rather wide net, and perhaps some of the
sources included here can inspire further thoughts in unanticipated
directions. For such use, I suppose that the bibliography at the end
would be the main reference.
Another idea concerns academic teaching. I have tried on
occasion to revitalize the stale and frustrating format known as
the lecture by introducing some unpredictability, sometimes by
selecting a concept or a section randomly from the course literature
and then providing improvised commentary from the lectern. A
more engaging and possibly more meaningful variation is to ask the
students to read or study something, then list in class the concepts
or perspectives they want to discuss. The piecewise structure of this
collection might be suitable for such teaching uses.
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Craft is old. The story usually starts with the concept of Homo
Faber, “man the maker”, characterizing humans as the race that
uses tools and crafts artifacts as needed, thus being able to control
their environment and their fate. It might be noted in passing that
the separation of design and craft, the specification of an artifact as
distinct from its making, is a relatively recent notion in this context.
With this long history in mind, it is not surprising that craft
pervades many different directions on human development and
appears in many historical as well as contemporary discourses.
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Traditional def
of craft

Metcalf talks about ceramics in this particular passage, but I would
argue that his definition of craft is one that resonates with commonsense notions also in other fields of practice and in general parlance.
Using materials and techniques from pre-industrial production, and
framing the work with reference to pre-industrial contexts, would
certainly qualify as craft in most situations.
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This, on the other hand, is an art historian’s take on craft. The
discussion here is focused on craft in the context of art and artwork.
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Traditional
art view of craft
Adamson, 2007, p. 1.
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The analogy between craft and color has some intuitive appeal:
“Just as every object must be made in some way and hence could be
considered in some sense to be crafted, every object has color.”
Still it makes me a little uneasy when thinking about it. I cannot
quite put my finger on what the problem is, but it might have to do
with the fact that color is (also) an objective property that every
object has. Craft, to me, is not an objective property of every object.
First, there is clearly the large class of objects made by machines in
industrial production. But even if we limit ourselves to hand-made
objects, I am still not comfortable with assigning them all various
degrees of craftedness. For me, craft has a lot to do with skill and I
would find it awkward to talk about the class of objects that were
made in unskilled ways or more or less unintentionally as “crafted,
but not highly crafted.”
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Kettley outlines an old view of craft from the Arts and Crafts
tradition, and a new one where craft is more or less art. She
argues for seeking a synthesis where craft is both functional and
conceptual, where craft objects are both transparent and at the same
time conducive of reflection.
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A craftperson’s relation to the object crafted is much more intimate
than that of a designer’s relation to the object designed. We will
encounter this observation or claim in several places in this
collection; here, it is used to argue that the craftperson “loves” the
object of their labors and that this love is the reason why craft can
find qualities of beauty.
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Another recurrent observation is that craft is constituted by
its material. In the context of art history, Adamson uses this
observation to distinguish craft from modern art.
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Craft is sympoietic
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The notion of sympoiesis refers to how creation happens in
collaboration between human and nonhuman partners. Frankjaer
uses the concept to characterize craft as a process of discovery
where the craftsperson and her materials play the leading roles in
the co-creation. The idea is closely related to Donald Schön’s famous
notion of sketching as a conversation, and Frankjaer develops it in a
very appealing direction in her work as well as her writing.
The slow and inquisitive nature of the sympoietic craft process,
the sensitivity and attention to the qualities of the provisional
outcomes, the willingness to learn from the materials… these are all
strong reasons for why I think interaction design has a great deal to
learn from craft.

Sources used in excerpt
Benford, S. (2015). Of guitars, stories, luthiery and hybrid braft.
Proc. Conf. Creativity and Cognition (C&C ‘15).
Buechley, L., & Perner-Wilson, H. (2012). Crafting technology:
Reimagining the processes, materials, and cultures of electronics.
ACM Trans. Comput.-Hum. Interact. 19(3):21.1–21.21.
Nimkulrat, N. (2012). Hands-on intellect: Integrating craft practice
into design research. International Journal of Design 6(3):1–14.
Nitsche, M. et al.(2014). Teaching digital craft. Proc. Conf. Human
Factors in Computing Systems (CHI EA ‘14).
Wiberg, M. (2018). The materiality of interaction: Notes on the
materials of interaction design. MIT Press.
Zoran, A. (2016). Hybrid Basketry interweaving digital practice
within contemporary craft [Video]. https://www. youtube.com/
watch?v=BrYauML3WOM.
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David Pye, who trained as an architect and taught furniture design
at the Royal College of Arts, was very skilled in wood craft. Maybe
that is an important reason why his attempt to define craftsmanship
has been, and continues to be, highly influential.
Pye places craft in opposition to industrial production,
emphasizing that as the craftsperson is shaping the material there is
always a risk of ruining the job. Whether this is due to inattention,
inexperience or lack of attention, if the next cut is too deep then
there is no way back, no way to redeem the crafted piece. Hence he
defines craft as the “workmanship of risk.”
Industrial production, on the other hand, is a “workmanship
of certainty” where a large quantity of pieces can be produced and
we can be certain that each of the pieces comply with designs and
specifications drawn up prior to production.
It is clear to me that these concepts capture a very powerful
distinction between craft and industrial production when it comes
to physical materials. However, what can we possibly learn from this
when it comes to interaction design? After all, one thing that sets the
digital materials apart from the physical ones is the ability to undo
more or less any shaping operation. Is it even relevant for us to talk
about a workmanship of risk? (These questions are addressed by
other thinkers in this collection – see, for example pages 266 and
318.)
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Craft
ethics
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The test that Alan Turing originally proposed in 1950 concerned
the ability to tell the difference between a human and an artificial
intelligence in a conversational setting. The “Turing Test for
practical thinking” that Dormer talks about deals with handmade
versus machine-made objects. The argument is that if it is
impossible to tell among a group of objects which ones were made
by hand and which by machine, then one of the foundations for the
status of craft would be called into question.
However, Dormer points out that there are other reasons to
make things and engage in craft practice than its status (and the
commercial value of the resulting objects?). For me personally,
craft is primarily a way of learning things that I cannot learn in
other ways such as reading, talking or watching. This seems to hold
for traditional crafting (bookbinding, in my case) as well as for
tinkering in the delivery materials of interaction design.
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of making things
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Even though the tone can be somewhat romanticizing at times,
there is clearly appeal in the idea that making things – “manifesting
oneself concretely in the world” – has intrinsic value for the maker.
Crawford further points to the humbling qualities of made things in
that their shortcomings are also concretely manifested and cannot
be explained away or disregarded.
These kinds of arguments all seem to rely on the presence of
the made thing. You could argue that a bridge or a house are very
present, very concretely manifested in the world, always there for
all to see and use for many years to come. Interaction design, on
the other hand, would seem quite ephemeral in comparison. The
things we make are only present under specific circumstances, such
as the device being powered up and connected correctly, or the app
running on a specific software infrastructure.
Yet this is perhaps more of a difference of degree. In a specific
situation of using an interaction design product, it might actually
be that your world at that moment consists more of the interactive
experience and less of the house you are in or the bridge outside
the window. I find it quite possible to think of interaction design as
manifesting concretely in the world through manual competence,
and to imagine that interaction designers can draw intrinsic
satisfaction from their work.

Source used in excerpt
Kojève, A. (1989). Introduction to the reading of Hegel: Lectures on the
phenomenology of spirit. Ithaca: Cornell University Press.
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The example presented here seems more like an artist than a
craftsperson in the traditional sense, perhaps, but it still conveys a
strong sense of the intrinsic and holistic value of making things.
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The experience of losing track of time and place while engaging
deeply in an activity is familiar to many of us, and I think quite
generally perceived as a pleasant one. Common points of reference
in the interaction design community would be Csikszentmihalyi’s
concept of flow, or perhaps mindfulness or somaesthetics.
The value of being absorbed is by no means limited to physicalmaterial hand work such as glassblowing and other traditional
crafts. Again, it would seem that the difference between physical and
digital materials can be one of degree rather than one of kind.

Sources used in excerpt
O’Connor, E. (2005). Embodied knowledge: The experience of
meaning and the struggle towards proficiency in glassblowing.
Ethnography 6(2):183-204.
Merleau-Ponty, M. (1945/1962). The phenomenology of perception.
NY: Humanities Press.
Polanyi, M. (1962). Personal knowledge: Towards a post-critical
philosophy. Chicago: University of Chicago Press.
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Sennett, 2009, p. 9.
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Is it the case that Sennett is focusing on one specific value or driving
force of craft and craftsmanship here, and uses it to define the whole
concept unusually broadly? I think he might be.
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Sennett, 2009, p. 45.
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Pinch tells the story of how he went from trying to create and
record music on an old analog synthesizer, to engaging more and
more deeply with the components of the synthesizer and their
fundamental sound-generating properties. I read it as an illustration
of going from the external motivations of design – making
something for someone – to the intrinsic motivations of craft –
exploring the material to find out what it can do. The quote “Was it
music? I no longer cared” sums up this transition rather beautifully.
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Thomas Tempte is a cabinet maker who has written about craft and
its practical knowing. The point he makes here relates closely to
how Crawford talks about the definitive and irrevocable nature of
making things (see p. 46).

Sources used in excerpt
Tempte, T. (1982). Arbetets ära: Om hantverk, arbete,
några rekonstruerade verktyg och maskiner. Stockholm:
Arbetslivscentrum, in Swedish.
Tempte, T. (1991). The chair of Tutankhamun. In Göranzon, B.,
Florin, M. (eds.) Dialogue and technology: Art and knowledge , pp.
159–164. London: Springer.
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In my experience, the ethos of care is relevant not only to repair,
which seems rather obvious, but also to use and daily upkeep. There
seem to be some people who use interactive digital things more
carefully than others. Allowing the operating system to complete
its starting procedures before starting to push buttons and launch
apps, cleaning out and purging trash, uninstalling unnecessary
components to help performance, doing updates when the system
asks for them, … all of this suggests a level of “respect” for the thing
and its complexity that I somehow connect with a craft mentality.

Source used in excerpt
Jackson, S. (2014). Rethinking repair. In Gillespie, T. et al. (eds.)
Media technologies: Essays on communication, materiality and
sociality. Cambridge, Mass.: MIT Press.
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Source used in the excerpt
Frampton, K. (1974). Apropos Ulm. Oppositions 3:17–36.
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Sennett tells the story of two houses being designed and built in
Vienna in the 1920s, one by the philosopher Ludvig Wittgenstein
for his sister and one by the professional architect Adolf Loos (of
Ornament and Crime fame).
Wittgenstein’s house design was strongly inspired by the work
of Loos and the concept of Neue Sachlichkeit, a “new objectivity”,
but according to Sennett he was very unhappy with the results in
spite of spending enormous amounts of money and effort on it.
Sennett describes it as a case of cramped obsession, with every
part painstakingly detailed and proportioned but the overall result
lacking a sense of wholeness. The house by Loos, on the other hand,
is playful and inviting in terms of its exterior as well as its internal
dynamic space.
Loos, the experienced professional, worked in a continuous
and explorative conversation with form, material and the site.
Wittgenstein, on the other hand, tried to anticipate the house in
detailed blueprints implementing formal design rules.
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Sources used in excerpt
Erikson, E. (1977). Toys and reasons: Stages in the ritualization of
experience. New York: W. W. Norton.
Geertz, C. (1975). The interpretation of cultures: Selected essays.
London: Hutchinson.
Huizinga, J. (1938/1998). Homo Ludens. London: Routledge.
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Source used in excerpt
Dewey, J. (1916/1969). Democracy and education. New York:
MacMillan.
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An important driving force of craft is the exploration of possibilities
by tinkering with materials and forms, and paying attention to the
insights that present themselves. Molander’s analysis is focusing on
what is required for such exploration: to know what you are capable
of doing, and to have the confidence to go beyond what you are
currently capable of.
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Sources used in excerpt
Dewey, J. (1934). Art as experience. New York: Minton, Balch & Co.
Gropius, W. (1965). The new architecture and the Bauhaus.
Cambridge, Mass: MIT Press.
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Sources used in excerpt
Dormer, P. (1994). The art of the maker: Skill and its meaning in art,
craft and design. London: Thames & Hudson.
Pye, D. (1968). The nature and art of workmanship. Cambridge:
Cambridge University Press.
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It is often said that the defining characteristic of design is that of
being in service. (See, for example, The design way: Intentional change
in an unpredictable world by Nelson and Stolterman, 2012.) This is a
kind of external motivation that feels intuitively appealing; it is easy
to see how a task feels meaningful if it does good for others. Craft
and design are probably not much different in that regard.
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When we talk about external motivations of the being-in-service
kind, craft is situated in communities of making and use. An
interesting feature of those communities is that conversation
happens in deed more than in words. In Crawford’s example, the
backbone of the conversation consists of making changes and
adjustments to a motorcycle, and then riding that motorcycle in
advanced and demanding ways.
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Baggerman et al. identify the social context of craft as the workshop,
and elaborate on the communication, learning and sociality that
happens there. The arguments are very familiar to anyone with
experience of a design studio, in professional practice as well as in
educational settings.
However, there is one aspect that needs to be considered
specifically in the context of interaction design. The traditional craft
workshop, as well as the traditional design studio, are characterized
by material practices. When a thing is made in a workshop or studio,
the making as well as the outcome are fully observable and in a
sense contribute to an ongoing, nonverbal conversation among
the colleagues sharing the space. Much of the making involved
in interaction design lacks this observability – colleagues sitting
in front of their computers look, sound and move pretty much
the same way whatever they may be working on. One tentative
conclusion might be that interaction designers need to make
specific efforts to sustain the nonverbal conversation that happens
for free in traditional, co-located material making practices.

Sources used in excerpt
Greer, B. (2008). Knitting for good. Trumpeter Books.
Sennett, R. (2008). The craftsman. Penguin Books.
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Another elaboration of the community of makers, made things, and
people engaging with the things that constitutes craft. The argument
of a community of use is similar to de Botton’s biscuits (p. 86).
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Unsurprisingly, it seems that the craftspeople interviewed by
Buechley and Perner-Wilson find pleasure in craft practices and
that part of the attraction lies in the inherent difficulties. It can be
powerful motivation to face the challenges to the hand and the mind
that craft materials and techniques sometimes pose, devote the time
and effort required, and finally succeed.

Sources used in excerpt
Csikszentmihalyi, M. (2008). Flow: The psychology of optimal
experience. New York: Harper.
Papert, S. (1980). Mindstorms: Children, computers and powerful
ideas. New York: Basic Books.
Ross, J. et al. (2010). Who are the crowdworkers? In Proc. Conf.
Human Factors in Computing Systems (CHI EA ‘10), p. 2863.
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Even though the phrase (“craft finds beauty and design puts that
beauty to work”) might be a touch too cute, I still think it carries an
important reminder. Crafting, as in explorative making in attentive
dialogue with the material, provides opportunities to discover
aesthetic possibilities of form and function that may later prove
useful and effective in a design situation. In other words, designers
might benefit from practicing and studying craft in the materials
pertinent to their design fields.
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Adamson considers the pastoral narrative to be one of the defining
characteristics of (traditional) craft. One could ask whether fab
labs and maker movements represent the contemporary pastoral
narrative of interaction design. Some of the notes in the later parts
of this compilation might give that impression, at least.
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Pastoral meets
postmodernism

Carpenter is a furniture maker whose work combining formal
sophistication with a rustic, honest lack of pretense inspired
many neo-pastoral craftspeople and designers from the late 1960s
and onwards. He coined the term “artiture” (for “art furniture”,
or perhaps “arty furniture”) to refer to gallery-centered work
lacking practical use and function. As Adamson points out, the
main takeaway of Carpenter’s essay is his mixed feelings about the
artiture objects being exhibited, and, more generally, the productive
ambiguity of craft as pastoral.

Source used in excerpt
Carpenter, A. E. (1983). The rise of artiture. Fine Woodworking
38:98–103.
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For an art historian like Adamson, it might be worth stating
explicitly that not all craft objects present interesting cases for
theoretical discourse. From a more designerly point of view, it seems
rather straightforward that craft and design objects are primarily
made for use and also best understood in use.
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Design aesthetics
depend on use

Here is another take on the insight that the aesthetics of craft and
design objects are constituted in use rather than through visual
analysis, this time from a post-phenomenological philosopher.
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The craft of printing was challenged by industrialization and
mechanization already in 1933, and provided the opportunity to
argue in defense of skilled manual craft. You might feel that the
argument is a little shaky – a machine can never possess taste, skill
or tact, therefore mechanical printing can never be good – but the
pastoral position should be quite familiar. It is interesting to note
that hand printing has made a huge comeback in recent years within
graphic design and visual communication, connected perhaps to a
more general surge of interest in traditional craft and authenticity.
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Printing is an interesting example of a mode of production that
mediates previously created content in the form of text (and image).
Garnett argues that the care inherent in the skilled craft of the handpress serves to elevate the content of a print, whereas mechanized
high-speed printing is equally indignified.
I do not know whether it was possible in 1933 to tell the
difference between a hand-printed and a machine-printed book, but
I imagine that it was. Would it even matter, though, as long as the
author and the reader could still learn somehow that the text had
been ennobled by skilled hand printing?
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A properly constructed book consists of a set of leaflets called
signatures, each containing about four folded sheets yielding sixteen
book pages. The signatures are sewn together on supporting tapes
or cords reaching across the spine, then mounted within boards
that are covered with a material such as leather. The original way of
doing this was to fix the leather straight onto the sewn spine, and the
supporting cords would be visible and palpable as raised shapes on
the back of the finished book. Moreover, the sewing thread would
go all the way to the ends of each signature and knots would be
made at the ends to secure the sewing.
Over the years, bookbinding technique developed the invention
of a loose piece of card stock covering the spine (what Wiemeler
refers to as the hollow back). To maintain the decorative value of the
raised cords from olden days, bookbinders started adding stripes
of board to the spine cover before applying the leather. Similarly,
the sewing of signatures was simplified and instead colorful pieces
of woven band were glued to the ends of the sewn spine as another
decorative tribute to older techniques. You can still find these
headbands today under the spine cover of any hardcover book.
Almost a century ago, Wiemeler bemoans the adoption of
“time- and labor-saving devices, born in a time filled with falsehood
and unreal values.” The notion of authenticity remains highly
relevant to understanding the nature and cultural currency of craft,
and the romantic rhetorics grounded in more or less historically
accurate pastoral accounts also seem familiar to this day.
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I find myself inspired when I read this passage, and thinking fondly
of my own bookbinding workshop. There is something very
appealing about the personal authenticity of craft, craft practice and
spaces for crafting.
At the same time, it is hard not to read Pallasmaa as a romantic
account of an ideal that may not always correspond to real-world
craft and craftspeople (“dedication, determination and hope”!). Is
this an example of scholarly idolization of what we academics don’t
have, in spite of having so many other privileges – the pleasure of
effecting immediate, tangible and lasting change in the material
world?
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The argument that direct bodily engagement fosters deeper
involvement with a material (than shaping it using more distanced
means of manipulation) is easy to embrace.
An example of my own is a course I teach on advanced
visualization design. The first assignment I give to the students
is called A Week in Life. It is more or less a direct adaptation of
Giorgia Lupi and Stephanie Posavec’s Dear Data project, and in our
version the task is to collect data for a week on an interesting aspect
of their own everyday life, then design a hand-drawn visualization
of that data. We tend to find that the direct bodily engagement
with data collection as well as visualization creates a sense of the
value and meaning of the data, something that can otherwise be
overlooked when downloading data files and pouring them into
powerful visualization tools.

Sources used in excerpt
Berger, J. (2005). Berger on drawing. Cork: Occasional Press.
Heidegger, M. (1982/1992). Parmenides. Bloomington, IN: Indiana
University Press.
Ingold, T. (n.d.). In defence of handwriting. In Simpson, R.,
Humphrey, R. (eds.) Writing across boundaries. University of
Durham.
Pallasmaa, J. (2009). The thinking hand: Existential and embodied
wisdom in architecture. Chichester: Wiley.
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It is a straightforward observation that the marks of the hand, the
diversity, testify to the authentic origins of a crafted object and thus
asserts its superiority over machine-produced objects along at least
some aesthetic dimensions of valuation.
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Diversity is a key
aesthetic in craft
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Time to turn to David Pye again, as he highlights the difference
in scale between talking about aesthetics in design and aesthetics
in craft. In design, there is always room for innovative form and
appearance. Sometimes, formal innovation is even the main
reason for doing design as well as the main grounds for judging
its outcomes. Craft, on the other hand, appears severely limited in
terms of its expressive possibilities.
However, this does not mean that craft is a mechanical
translation of design intentions into a material realization. The
workmanship of risk (p. 40) that, in Pye’s analysis, constitutes
craft offers liberties to compensate for the risks.
And the expressive liberties of craft lie in the inevitable
variations that are distinguishable only when looking closely, the
traces that even a skilled hand leave of its work. In short, craft is
characterized by fine-grained diversity and this may even be used
intentionally to yield “fresh and unexpected incidents of form.”
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An art historian could use the term facture to talk about the mark of
the hand in craft. In the fine arts, there have been movements taking
this far beyond diversity. Adamson points to Process Art where the
making process was seen as the actual art work, and the piece (such
as a drip painting by Jason Pollock, for example) was merely a trace
of its process of creation.
It might seem hard to imagine a craft practice focusing entirely
on the making process and disregarding the finished object. But
what about the kind of craft that is undertaken as a meditative
activity, or a social activity, or a way to pass the time? The intention
is admittedly different, as the makers in these cases probably have
no aspirations towards artistic expression by pushing the conceptual
boundaries of the establishment. But there is, after all, a shift of
focus from the object to the process of making it – craft work as
“facture alone.”

Source used in excerpt
The Moholy-Nagy quote is from Phillips, C. (1989). Photography
in the modern era: European documents and critical writings, 1913–
1940. New York: Metropolitan Museum of Art.
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Of course it can be argued that craft does not have to be diverse, in
the sense of exhibiting irregularities and “marks of the hand.” It is
perfectly possible to come up with example objects of craft origins
that look and feel like they were made by a machine.
But that is not the point, I guess. It is rather a question of craft
having the ability to create attractive diversity when appropriate,
and of craftspeople being able to use diversity as an artistic (or
commercial) strategy.
Related to this is another approach, which superficially seems
like the exact opposite, where an object is known to be hand-made,
yet appears perfect (as in: free of imperfections) in its execution.
The level of craft skill manifested in such an object can be a source of
marvel and appreciation in itself.

Source used in excerpt
Marcus, G. (1995). Functionalist design. Berlin: Prestel Verlag.
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Working with your hands in traditional craft will enable you to
feel and command the material at every stage, thus making it
straightforward to assess which shapes come easily (as Pye puts it
in his discussion of truth to materials on p. 130). Shaping digital
materials in the context of interaction design certainly does not
have the physical and tangible character to it; nevertheless, it seems
to make sense to me talk about feeling the material and making
the shapes that come easily – and not entirely as only a metaphor.
I seem to remember that sometimes when sketching through
programming, there was a clear sense of which interactive forms
would come more easily and be in harmony with the overall mode
of interaction I was trying to envision.
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The conventional notion of a tool is more or less straightforward:
A tool works a material, or a medium, to produce a lasting artifact.
Something that is used in a tool-like way but produces, e.g.,
measurements rather than works the material directly is called an
instrument.
With respect to interaction design, it is not quite as clear. Our
materials are mostly intangible, “immaterial”, and it is more difficult
to say what it means for a tool to work the material. Still, it can and
should be argued that different tools are good for different things
also in the crafting that goes into interaction design.
A timely example might be the design of partially autonomous
systems based on machine learning for interactive use. Such systems
can perform classification and other tasks remarkably well in most
cases, but they fail in unpredictable ways when they fail and they
are generally not possible to reverse-engineer for more systematic
prediction of their behavior. The only reasonable approach seems to
be to experiment with specific instances by varying, e.g., the training
data and the parameters and mechanisms of the learning algorithm
being used. The “tool” for this approach is a machine learning
development framework, and the resulting pattern of making moves
and paying attention to the outcomes is not entirely unlike how a
physical tool works a physical material in a craft context.
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McCullough emphasizes the richness of a medium, or material, as
an important condition for stimulating continued exploration and
thus engagement in craft. “Richness” here refers to offering a broad
range of possibilities, treatments and outcomes. I find this to be a
valuable addition to the more foundational observations of how a
material’s structural properties influences the craft.
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In the context of Pye’s distinction between workmanship of risk and
workmanship of certainty (p. 40), the notion of regulation seems
to relate to how much the risk can be reduced in workmanship of
risk. Or, to put it differently, how similar the results of workmanship
of risk can be to those of workmanship of certainty.
The tools themselves can also play a regulatory role in (material)
craft. A very simple example, also mentioned by Pye, is the pair of
scissors which actually contains its own shape-determining system.
You can hold the inside of one blade against a given edge and make a
new, perfectly straight cut in perfect alignment with the edge.
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The article by Bardzell et al. reports on a series of interviews with
master practitioners of traditional crafts. It was presented to the
interaction design community at a DIS conference, and it seems to
validate a very traditional understanding of what craft is and why it
matters to contemporary practitioners.

Source used in excerpt
Koskinen, I. et al. (2011). Design research through practice: From the
lab, field and showroom. Boston: Morgan Kaufmann.
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These remarks are made in the context of Frank Gehry’s designing
the Guggenheim Museum in Bilbao. The design process involved
prolonged exploration of materials and fabrication processes for a
building shell that would flow organically along an irregular site and
make the light bounce off the building to soften the enormous mass.
When finally arriving at a solution involving quilted titanium, it
was also found that structural stability could be rethought and that
construction elements could be thinner and lighter than previously
expected.
It is not entirely clear to me what this has to do with simplicity
in the usual sense of the word. I do not quite see how this is a case
of “making difficulties where none need be” – for the architect, the
difficulties most certainly needed to be, and they were necessary to
overcome in order to approach the intended results.
But I guess there is still a point that can be made around
apparent simplicity. It might seem that the Guggenheim Museum
is simple and honest as it stands, just like it should be. The final
result does not speak about the complexity of its creation, and this,
I think, might indeed be a recurring quality of well-crafted things.
As my mother-in-law used to say when arguing for doing something
carefully and well, after you finish then there is no telling how long it
took to do it.
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The piece called Breath that Adamson discusses here in the context
of craft skill in art (or the lack thereof) is a frosted glass dome with
a single balloon-like shape protruding into its core. It is scientific
or mathematical in its expression, lacking expression and masterful
technique, described as more or less completely conceptual.
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A skeuomorph in general is a derivative object that retains as
ornaments elements of what used to be functional components of
the original objects. The “false bands” of hollow back books is a fine
example of skeuomorphism – purely ornamental structures on the
back of the book, referring to the cords that hold the spine together
and that were visible on the back of older-style tight back books
(see p. 116 for more bookbinding details). Skeuomorphism can be
understood as a material manifestation of the traditionalism of craft.
Amusingly, “skeuomorphism” has also been a household word
in interaction design for at least ten years now. Here, it is used to
denote visual elements of interfaces that look like their physical
counterparts. In graphical user interfaces on computer screens, there
are icons and objects that look vaguely like physical pushbuttons,
documents, folders, trash cans, and so on. When they are drawn
with some vague suggestion of three-dimensionality and in a slightly
more naturalistic manner, the result is said to be skeuomorphic.
There are even trade experts identifying visual epochs of graphical
user interfaces, from Skeuomorphism via Flat Design to …
Neumorphism!
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Molander, 2015, p. 286
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Dormer, 1997c, p. 219

ophy is that
craft a practical philos
The reason for calling
ft can be put into
important about a cra
almost nothing that is
oil and water.
are
s. Craft and theory
words and proposition
whether craft
ion
est
qu
ht
people mig
Because of this some
ciplined craft is
ilosophy at all. But a dis
should be called a ph
values, and
of
with a complex variety
a body of knowledge
nstrated
mo
de
ues
anded and its val
this knowledge is exp
ctice. It
pra
gh
ou
thr
t
bu
language
and tested, not through
clarity and
h
wit
ut
write or even talk abo
makes craft difﬁcult to
coherence.

156

Dormer takes a strong position when claiming that “almost
nothing that is important about a craft can be put into words and
propositions.” Tongue in cheek, you might ask whether his own
writings about craft are not very important then, and why he would
bother publishing them.
On a more serious note, I think it is safe to say that craft is
mostly based on practical knowing. And the questions of what
constitutes practical knowing, whether it can be articulated, and
whether it can be made intersubjective in ways other than masterapprentice practicums, are all perennial ones. Most of the excerpts
in this section deal with exactly those questions. I personally feel
that there are important aspects of craft that can be put into words
and propositions, and that this is something we should probably do
more of. Recent developments in design research, and specifically
the emerging research approach of Research Through Design
(RTD), seem to represent important steps towards a scholarly
community producing “theory” and at the same time giving
practical knowing the recognition it deserves.
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An attempt to account for the practical knowing in the timehonored, more or less extinct craft of hand printing that has recently
been trending remarkably strongly in graphic design as a part of the
general reappraisal of traditional crafts. In relation to Dormer’s point
that the important aspects of a craft cannot be conveyed in words
(p. 156), we can simply note that reading Garnett’s description can
help us better appreciate what the hand-printer does and why, but it
could never enable us to do the hand-printer’s work. Words are great
for knowing-that and knowing-why, but not for knowing-how.
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What Ingold talks about in terms of correspondence with the world
is familiar to anyone who has practiced design or craft – the thinking
and the making proceed together, producing insights on what works
and what doesn’t work as well as on which way to move forward.
This can be captured in the concept of sympoiesis (p. 38), or
co-creation involving the human as well as the non-human actors;
designer and craftsperson as well as materials and tools.

Sources used in excerpt
Adamson, G. (2007). Thinking through craft. Oxford: Berg.
Dormer, P. (1994). The art of the maker: Skill and its meaning in art,
craft and design. London: Thames & Hudson.
Miyazaki, H. (2004). The method of hope: Anthropology, philosophy
and Fijian knowledge. Stanford, CA: Stanford University Press.
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The dichotomy of experiential and explicit knowledge comes in
many forms, and perhaps the exact labels are not so important.
What is important, I think, is that practical knowing exists as a
distinct type of knowledge, and that there is no final border between
experiential and explicit knowledge but rather a fluid dimension
ranging from less to more articulation.

Sources used in excerpt
Dreyfus, H, L., Dreyfus, S. (1988). Mind over machine: The power of
human intuition and expertise in the era of the computer. New York:
Free Press.
Lehmann, U. (2012). Making as knowing: Epistemology and technique in craft. The Journal of Modern Craft 5(2):149–164.
Malafouris, L. (2013). How things shape the mind: A theory of
material engagement. Cambridge, Mass.: MIT Press.
Pallasmaa, J. (2009). The thinking hand: Existential and embodied
wisdom in architecture. Chichester: John Wiley & Sons.
Polanyi, M. (1966). The tacit dimension. London: University of
Chicago Press.
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The concept of “designerly ways of knowing” introduced by Nigel
Cross is a productive way to connect craft and design, in the sense
that it foregrounds the commonalities between the two practices in
terms of practical knowing.

Sources used in excerpt
Adamson, G. (2007). Thinking through craft. Oxford, UK: Berg.
Cross, N. (1982). Designerly ways of knowing. Design Studies
3(4):221–227.
Cross, N. (1999). Designerly ways of knowing: Design discipline
versus design science. Design Issues 17(3):49–55.
Gray, C., Burnett, G. (2009). Making sense: An exploration of ways
of knowing generated through practice and reflection in craft.
In L. K. Kaukinen (Ed.), Proceedings of the Crafticulation and
Education Conference, pp. 44–51. Helsinki, Finland: NordFo.
Nimkulrat, N. (2010). Material inspiration: From practice- led
research to craft art education. Craft Research Journal 1(1):63–84.
Rowley, S. (1997). Introduction. In S. Rowley (Ed.), Craft and
contemporary theory, pp. xiv–xxvi. Sydney, Australia: Allen &
Unwin.
Sennett, R. (2008). The craftsman. New Haven, CT: Yale University
Press.
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The fundamental differences between eye and hand, between
seeing and “handling”, are at the core of understanding traditional
craft and its notions of material and form. If we take this literally,
then the only kind of interaction design that could learn from craft
would be the one where we shape physical objects. However, it
would seem that this is too limited a view, and that there are in fact
valuable lessons for us to learn from craft also beyond the physicality
of the hand and the material.

Source used in excerpt
Focillon, H. (1934/1992). The life of forms in art. New York: Zone.
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The teaching and learning procedure described in this excerpt
comes from a field where craft is practiced within what we might
call scientific, or even scientistic, structures. That sounds kind of
familiar.

Source used in excerpt
Rodney Peyton, J. W. (1998). Teaching and learning in medical
practice. Rickmansworth: Manticore Europe.
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The insights from the founding fathers of the design methods
movement, however aptly formulated, do not seem to have
extinguished the notion that methods carry and convey practical
knowing. I encounter it more or less every day, in contexts of
professional practice as well as education and research, and I share
Kolko’s reservations entirely.
For me, a method can be a learning device or scaffold when
approaching and appropriating a practice. It can be a useful means
of coordination and communication in multi-party projects. But
I have never seen a method representation that in itself can yield
skilled practice. Kolko points to the necessary sensibility for making
and for the materials to be shaped. In an interaction design context,
I could also add the important role of an internalized repertoire of
structural, formal and experiential design concepts.

Source used in excerpt
Alexander, C. (1971). Notes on the synthesis of form. Cambridge,
Mass.: Harvard University Press.
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Source used in excerpt
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Anyone who practices design sketching or craft knows that progress,
ideation and insights happen where the pencil meets the sketchpad
or the hand meets the material. Hylomorphic accounts of the
process are simply inadequate, and they may even be misleading if
they are used to suggest methods or approaches that assume ideas
to form completely in the mind before being executed in an external
medium.

Source used in excerpt
Thomas, J. (2007). The trouble with material culture. In Jorge, V. O.,
Thomas, J. (eds.) Overcoming the modern invention of material
culture (special issue of Journal of Iberian Archaeology 9/10), pp.
11–23.
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One important point here for the purpose of discussing practical
knowing might be that practice entails continuous decision-making.

Source used in excerpt
Ryle, G. (1949/1973). The concept of mind. Harmondsworth:
Penguin.
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Source used in excerpt
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philosophy. London: Routledge & Kegan Paul.
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The book by Sturt is a famous and often cited example in
discussions of tacit knowledge and skilled craft. What Frayling is
trying to pinpoint here, I think, is where the border was for Sturt
between potentially articulatable knowledge and sheer practical
knowing in the specific knowledge domain of the wheelwright’s
shop.

Source used in excerpt
Sturt, G. (1921). The wheelwright’s shop.
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One thing that I have said more than a few times, in my role as
design teacher as well as my role as a father, is that it is good idea
to know the rules first before you start breaking them. This is a
cliché in many ways, of course, but I still find that when someone
who masters a particular rule or convention breaks it, the results
are usually more profound and rewarding than when the same
convention is broken in ignorance. Molander’s discussion of
certainty in action seems to relate to this question of skilled vs
unskilled breaking of rules.
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philosophy. London: Routledge & Kegan Paul.
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London: UNESCO and Springer-Verlag.
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Perby, M.-L. (1988). Computerization and skill in local weather
forecasting. In Göranzon, B., Josefson, I. (eds.) Knowledge, skill and
artificial intelligence, pp. 39–52. London: Springer-Verlag.
Tempte, T. (1982). Arbetets ära: Om hantverk, arbete,
några rekonstruerade verktyg och maskiner. Stockholm:
Arbetslivscentrum.
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Langer, S. (1947). Problems of art. New York: Charles Scribner’s
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Monk, R. (1990). Ludwig Wittgenstein. London: Jonathan Cape.
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Excerpt translation

The technological blessings promised by Bacon and others to follow
the new science were perhaps surprisingly slow to materialize.
The historical origin of our technology is craft rather than science.
The technical skill of the craftsperson is based on another social
tradition than scientific research. The fact that the skills of the hand
and the skills of the mind have been socially valued differently, may
partly stem from a view on physical labor that we have inherited
from antiquity. A “free” man should not have to work with his hands.
Physical work was seen as “slave labor.” An echo of this cultural
heritage is preserved in our language to this day.
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Excerpt translation

There is scarcely an ethical label that does not refer to such an
infinite multitude of spiritual conditions and so widely diverse that
they range all the way from original barbarism to the dawn of the
future. General words are useless here, or may serve only in a first
preliminary assessment of the situation, and any discussion based
on them will be lacking in precise topic. It is far to common to witness
a demonstration with the definition cage in hand, while the bird we
expect to have is still soaring free.
Do not be too rash with your definitions. You want the truth in
your hand; very well – if you can! The secret of life is like a bird in
the forest. Do not join the ones who rush clumsily ahead to catch
him dead or alive. You should approach gently and be still – and
then you will hear him sing!
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Sources used in excerpt
Dormer, P. (ed., 1998). The culture of craft: Status and future.
Manchester and New York: Manchester University Press.
Harrod, T. (1999). The crafts in Britain in the twentieth century. New
Haven, CT: Yale University Press.
Needleman, C. (1993). The work of craft: An inquiry into the nature of
crafts and craftsmanship. New York: Kodansha America.
Pye, D. (1971). The nature and art of workmanship. London: The
Herbert Press.
Robertson, S. M. (1961). Craft and contemporary culture. London,
Toronto, Wellington, Sydney: UNESCO.
Valentine, L., Follett, G. (eds., 2010). Past, present and future craft
practice. Edinburgh: National Museums Scotland Ltd.
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Excerpt translation

Analysis and synthesis are two streams that continuously meet,
like one thread of a fabric meets the other. You could say that they
require and interact with each other like breathing in and breathing
out (Goethe), but they are actually even more intimately connected,
such that every synthesis is at the same time an analysis, an
isolation, and the other way around. Both of these directions are to
be considered at all times. But this does not stop one of them from
dominating in certain situations. It might be that analysis precedes
synthesis, as in cases where we have an abundance of material,
detailed research, that has not found its specific target; it might also
be that synthesis rushes ahead to sense meaning in the shadows, as
best it can, before the analytical investigation has been able to make
it there with its torch.
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Schön. D. (1983). The reflective practitioner: How professionals think
in action. New York: Basic Books.
Schön, D. (1987). Educating the reflective practitioner. San Francisco:
Jossey-Bass Publishers.
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The finding that tactile experience of physical materials can become
generative memories in design ideation seems intuitively familiar
and appealing. For instance, I find it quite easy to remember the
way different types of leather feel to the hand, and to use those
memories when thinking about the design of a new leather-bound
book. (Even though I have to confess that the tactile memories to
me seem to be mixed up with olfactory ones – different leathers
have different smells, and those do come to mind as well in my
design deliberations.)
For our purposes here, it is interesting to think about how
far Groth’s work would extend into interaction design. I would
argue that even certain types of (non-physical) interaction have
quasi-tactile properties related to aspects like the rhythm, shape
and extent of input motion, and to spatial display configurations.
And if you limit the discussion to tangible interaction and haptic
interfaces, then there is of course no question that Groth’s finding is
immediately relevant.

Sources used in excerpt
Ahsen, A. (1984). ISM: The triple code model for imagery and
psychophysiology. Journal of Mental Imagery 8(4):15–42.
Laamanen, T.-K. (2016). Generating and transforming representations
in design ideation. Doctoral Thesis. Helsinki: Unigrafia.
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Source used in excerpt
Goodman, N. (1976). Languages of art. Indianapolis: Hackett.
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This article was published well before the current wave of interest in
research through design (RTD) and how the processes of designing
and making can play central roles in the production of knowledge
that is academic research. The examples it provides and the authors’
insistence on designer-researchers providing “transparent” accounts
of their processes are still most valuable. The hint at repeatability
that lies in the phrase “to a lesser or greater degree, produce the
same results” seems more dubious to me.
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The criteria that Forlizzi et al. offer to assess the artifacts produced
in the course of research through design correspond to two of the
three general criteria that I think are behind more or less any specific
research methodology.
The first one is novelty (“research contributions should be
artifacts of invention”).
The second one is relevance (“making the right things”), which
can in turn be divided into internal relevance for the academic
community engaging with the proposed knowledge contribution,
and external relevance for specific use situations and for society in
general.
For me, the third general criterion is groundedness: the extent
to which knowledgeable readers can assess the way the artifact was
made, and the rationales behind its making, in order to determine
for themselves whether and how to appropriate the proposed
knowledge contributions. This is essentially what Seago and Dunne
are aiming at when advocating a “transparent” research process (see
p. 236).
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The authors address the question of how artifacts resulting from
research through design can come into play more forcefully in
the context of an academic conference. The format they propose
is called Rooms of Interest, and it strikes me as a very promising
challenge to conventional monological presentations when it comes
to design-based research. When it works well, it feels more like a
design crit than a lecture, with a sense that knowledge and insights
are actually produced in the room.
There are unresolved issues of scalability and dissemination,
of course, but I think it is necessary to realize that communicative
formats need to be shaped from the specific topics and needs of
the discursive community involved (rather than being routinely
inherited from communities addressing other communicative
situations).
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Excerpt translation

… it was a rough start, and there were many conspicuous failures.
There were quite a few artists in Europe at the time calling
themselves book artists and standing out from other artists by their
dedication to grasp the technical foundations.
Their sentiment was artistic, but they understood that
professional insights and knowledge were essential for innovation
and the creation of lasting value. At this time, book arts had a long
history of amateurish attempts leading the field astray in many ways.
For once, it was decided to learn from history and try to improve.
Similar ideas were realized not so long ago by the great William
Morris. Also for him, craft skills formed the necessary basis for artistic
creation and reformation. The book artists of the early years of the
century embraced this idea.
The studies that the new reformers in England, France and
Germany performed in the first decades of this new century
certainly resulted in much pastiche work, but for them the pastiche
was nothing but a way to get in touch with lost traditions and to be
inspired. An example of how little the pastiche meant is found in the
observation that these artists soon turned away from typographic
surface and ornament to focus on the most essential parts of all
book art: letter art and typefaces.
This new and demanding work, that requires much technical
knowledge combined with an always creative but also practically
restrained imagination, grew into a task of completely different and
much larger proportions. To …
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The excerpt is taken from Frayling’s interview with David Pye, who
figures prominently elsewhere in this collection. They approach the
core question of whether you have to be a good maker to be a good
designer in the field of furniture design. Pye refers to examples of
outstanding furniture designers who were not skilled in the crafts
but worked closely with the same makers for long times in order
to “fully understand the possibilities” of the materials they were
dealing with.
The obvious analogy for us here is whether interaction
designers need digital-material craft skills such as programming
and electronics. Both sides of the issue have been argued recently
(see excerpts in the final section, e.g., pp. 388 and 390). My
own take is that it seems to depend on the goal of the design work.
Explorative design aiming at finding and assessing new forms of
interaction can benefit from crafting. On the other hand, the kind of
design that draws on combining recognized interface components
and interaction techniques (what Cooper calls idiomatic design)
can be done successfully by designers who are not makers.
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It is clear that a fruitful understanding of the relationship between
traditional craft and traditional design disciplines can be grounded
in the physical materiality of the workshop, the tools and the
materials.
Interaction design, on the other hand, takes place mostly
in spaces characterized by what Pallasmaa calls “the neatness
and sterility of a businesslike architect’s office of today.” Actual
explorative work in tangible interaction and physical computing,
where traditional notions of craft and design materiality can be
directly applied, accounts for only a small part of interaction
design practice. We need to go beyond notions of “the real world
of materiality and gravity” as “the source of all true knowledge” in
order to grasp what interaction design can learn from craft.
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When considering design in physical materials, Groth’s work
suggests that the bodily experiences and material skills of crafting
enables designers to engage embodied knowledge when “creating
mental images of the intended physical designs.” An everyday
illustration of embodied knowledge in mental imagery might be
how easily and accurately you can imagine the act of opening the
front door to your house or apartment: the force required to depress
the handle, the slight threshold in the handle’s trajectory that you
need to overcome by applying a little extra force, the feeling of
reaching the handle angle where you can start pulling, the inertia of
the door as it starts moving towards you, and so on.
It seems quite appropriate to me to think about embodied
knowledge also in interaction design.

Sources used in excerpt
Cross, N. (2011). Design thinking: Understanding how designers think
and work. London: Bloomsbury Academic.
Dormer, P. (1993). Dormer, P. (1993). What is a designer? In
Dormer, P. (ed.) Design since 1945, pp. 9–31. London: Thames and
Hudson.
Dormer, P. (1994). The art of the maker. London: Thames and
Hudson.
Gedenryd, H. (1998). How designers work: Making sense of
authentic cognitive activities. PhD thesis. Lund University,
Sweden.
Lawson, B. (1980/2005). How designers think: The design process
demystified. 4th edition. Oxford: Architectural Press.
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The analogy is quite straightforward between how the quality of a
design depends on its realization and how the quality of a musical
score depends on its performance. Good design requires an
understanding of the craft and the materials, just as good musical
composition requires an understanding of the expressive and
performative capabilities of an orchestra (I presume). And a good
design can be ruined by poor workmanship, just as a good score can
be ruined by a poor performance.
It might seem that the analogy is defective, since Pye talked
elsewhere about how good designers work with the same makers for
many years (p. 252) whereas I presume that musical composers
normally don’t write for a specific orchestra. But I think the
answer lies in Pallasmaa’s clarification (p. 254) that the designer
collaborates with “the ageless tradition of his art, rather than any
single individual craftsman.”

265

Design can be
workmanship of risk
Pallasmaa, 2009, pp. ca.

66.

ctices into
separation of craft pra
This thought-provoking
tations also
no
con
l
ica
eth
t
ir distinc
two categories with the
ctices apply
pra
practices today. Most
applies to architectural
and solutions
ds
tho
me
tested standard
rather established and
and courageous
while more ambitious
throughout their work,
res, forms,
ent with novel structu
studios tend to experim
se practices are
their combinations. The
materials, details, and
”risk” usually
The
.”
orkmanship of risk
willing to employ a ”w
untrodden
on
ing
anc
adv
ertainty of
implies the mental unc
durability,
s in relation to safety,
paths, as the actual risk
sed by working
imi
e can usually be min
appearance and suchlik
entation,
erim
exp
ch,
culations, resear
experience, careful cal
ed to the
ect
dir
is
risk
The
ype tests.
and laboratory or protot
s – one’s
ion
bit
values, beliefs and am
architect’s own persona,
ative state
cre
The
.
ct and professional
self-identity as an archite
lores,
exp
d
han
the
ere
immersion wh
is a condition of haptic
semi-independently.
searches and touches

266

Pallasmaa is one of many design and craft scholars who has been
inspired by Pye’s concepts of workmanship of risk and workmanship
of certainty. Writing about architecture, Pallasmaa makes the
point that there is clearly a group of studios standing out as more
experimental, searching for novelty in terms of “structures, forms,
materials, details, and their combinations.” Further, he identifies
such practices as workmanship of risk even though they employ
all the certainty-oriented methods of industrial production such
as calculations, research, prototyping and testing before actually
building their structures.
The risk lies instead in having to endure the mental uncertainty
of creating something that is not already well-known and established
in terms of function and aesthetics, and that could conceivably fail
in the eyes of customers, critics and the general public.
Perhaps this is stretching Pye’s concepts too far from its original
intentions, but at least for me it resonates with the urge of an
academic designer-researcher to explore novel possibilities and to
propose previously unseen ideas. I am quite comfortable thinking of
that as a process of some risk – I may not have to scrap quantities of
precious physical materials after ruining a piece on the workbench,
but I am clearly risking time, effort and reputation in the process.
There is also my conviction that the more you want to explore
novel possibilities in interaction design, the more you actually need
to work on the actual materials. When you leave the idiomatic realm
in order to find and assess new forms of interaction, I think that
wireframes and enactments can never substitute for actually crafting
in code and other digital materials. And this takes much more time
and effort, hence the risk is notably greater.
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Alexander’s proposed dichotomy was made in the context of
architecture, and it essentially separates “unselfconscious” cultures
where “every man builds his own house” from “selfconscious” ones
where design and production are distinct practices. It may seem
archaic, but it actually has some relevance in the context of pastoral
framings of craft (see, e.g., p. 104) as well as recent interaction
design hypes around making (p. 438).
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Design is expanding to address all kinds of situations and challenges,
many of them distinctly non-material, but still Redström feels that
the field seems to be building its foundations on the material and
formal: “the design community keeps celebrating pure design form
in the same way that it has done for a century.” There is clearly a
tension here that has great implications for the future of design.
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Sources used in excerpt
Ackerman, J.M., Nocera, C.C., Bargh, J.A. (2010). Incidental haptic
sensations influence social judgments. Science 328:1712–1715.
Dormer, P. (1993). What is a designer? In Dormer, P. (ed.) Design
since 1945, pp. 9–31. London: Thames and Hudson.
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Excerpt translation

Highly developed technology may exist without actual technology,
i.e., without the theoretical understanding of the mechanisms of
nature. The most impressive examples might be the great buildings
that remain as monuments of lost cultures, such as the pyramids
of Egypt, the Roman aqueducts, and the house walls in Cuzco. But
history also teaches us that there may be advanced science without
technical applications. The scientific culture of the Antique is the
best example of this. You could indulge in a little wordplay to say
that Greek science was an expression of the sensibility of homo
sapiens, but not of the rationality of homo faber. The former may
also be called wisdom, the latter skill. Between the two lie the form
of reason we call knowledge, which is required for wisdom not to be
impractical and for skill to be theoretically comprehensible.

279

Aalto on play and
experimentation
Pallasmaa, 2009, pp. ca.

70–71.

uratsalo (1952–
erimental House at Mu
In the context of his Exp
entation and
erim
exp
of
importance
53), Aalto points out the
e emphasising
tim
e
sam
the
at
d, while
play in his design metho
ty:
the sense of responsibili
that in the midst
n and instinctive feeling
tio
vic
con
rm
ﬁ
a
e]
hav
[I
must continue
ating, utilitarian age, we
of our labouring, calcul
en building a
l signiﬁcance of play wh
to believe in the crucia
en. The same
ldr
s, those grown-up chi
society for human being
k of every
bac
the
ther, surely lies at
idea, in one form or ano
tion on
tra
cen
con
d
ide
mind. A one-s
responsible architect’s
ms, structures and,
lead us to play with for
play, however, would
that would mean
soul of other people;
eventually, the body and
ious laboratory
ser
e
[...] we must combin
treating play as a jest
Only when the
of play, or vice versa.
work with the mentality
rived from them
building, the forms de
constructive parts of a
red with what we
ou
ical knowledge is col
logically, and our empir
we on the right
are
n
the
art of play; only
might seriously call the
be combined
economics must always
path. Technology and
rm.
with a life-enhancing cha

280

281

ction (and
en the types of produ
As the separation betwe
ustry, design,
ind
by
ed
op
g form) devel
methods of generatin
g in ceramics
, the element of makin
and craft is decreasing
produced-andsswithin a culture of ma
needs to be re-valued
ve groups
abo
the
integration of
consumed products. The
(hi-tech
n
ctio
du
pro
of
methods
of techniques, skills and
ovation; old/ new
making; tradition/ inn
performance/ low-tech
information
and
)
r (ceramics, hardware
manufacturing; matte
ade and the
d-m
han
the
of
on the value
(software)) also re-positi
expression. If
dence of human skill and
use of hand tools as evi
e generally
hav
ses
e and industrial proces
technological advanc
modities,
com
ay
ryd
.
5, n.p
u, 201
asc
Ion
ction of objects as eve
du
pro
the
d
ate
min
do
ds of values
embedded different kin
craft and the handmade
ies that are
ches that use technolog
in objects. Yet approa
nce of craft and
e validate the co-existe
new to ceramic practic
er products
sum
con
redeﬁne craft and
digital technology and
craft in the
of
e
rol
the
on
n. In reﬂecting
in the digital revolutio
served that craft
rard Briscoe (2014) ob
twenty-ﬁrst century, Ge
in a culture of
ﬁning of objects’ value
contributes to the re-de
increased production.
the
t was embedded within
In this view, the projec
it examined
as
ft
cra
of
ure
nat
on the
contemporary debate
and digital
es
qu
ional ceramic techni
the intersection of tradit
en crafttwe
be
ns
create connectio
processes. In aiming to
rication
fab
the
on
d
use
project foc
and-digital making, the
qu
hni e to
a (digital) modelling tec
of form by considering
refore it
The
n.
and digital productio
mediate between craft
ction
du
pro
d
ide
ly-a
te how a digital
was relevant to evalua
cesses
pro
the
h
wit
nts
me
how engage
becomes a craft, and
’s
ker
ma
by technology from a
uire
of making are inﬂuenced
req
ies
log
hno
ore, since digital tec
n
perspective. Furtherm
ctio
du
pro
of
e
ng
cha
ulation and a
how
rn
an appropriation, manip
lea
ant to
ds and tools, it is import
ital
and fabrication metho
dig
kes
ma
m
g in a different mediu
this adoption of thinkin
y culture of studio
rar
po
tem
con
the
in
t
craftsmanship relevan

The value of craft in
production society

ceramics.

282

Source used in excerpt
Briscoe, G. (2014). Speakers’ Corner: Making, materials and tools.
At MAKE:SHIFT Conference exploring craft and innovation,
Ravensbourne, London. [No archival publication seems to
be available, presumably Ionascu is referring to a conference
presentation.]
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The future of craft is a source of concern for many. Mass production
has largely replaced craft production; consumer products can be
made more efficiently and cheaply through mechanized production.
Could it be that diversity is attractive enough as an aesthetic
trait to motivate a continued demand for craft, in times when it is
hard to find financial or practical reasons for forgoing mechanized
production?
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This observation from twelve years ago feels even more timely
today, when there are also plainly obvious reasons to question firstto-market consumerism on the grounds of planetary boundaries
considerations.
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The calling out of nostalgic myths around “happy artisans” is
certainly relevant for understanding the cultural position of craft
today and in the future. However, it is not equally clear to me
how much this cultural and conceptual heritage would influence
a discussion of interaction design through a craft lens. My sense
is not that the pastoral narrative has been very influential in such
discussion thus far.

Source used in excerpt
Blauner, R. (1960). Work satisfaction and industrial trends in modern
society. University of California.
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There is an emerging understanding of craft where we see the
people-formerly-known-as-customers engaging in reusing,
repurposing, tinkering and making. This seems very timely to
me, and very much in line with recent waves of interest in maker
movements and fab labs within interaction design.
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The association of head, hand and heart is Frayling’s blueprint for a
new Bauhaus adapted to contemporary times. Its role would be to
form a crucible for the sort of knowledge that modern society and
modern economy need and want, and to reflect on its implications.
It is interesting in this context to note the recent (September
2020) announcement by the European Commission to launch “a
new European Bauhaus” to kickstart a new cultural and sustainable
movement in Europe in the wake of the pandemic.
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The proceedings of the All Makers Now? conference from 2014
illustrate how the field of craft approaches the digital materials and
practices, responding to challenges and demonstrating the relevance
of established knowledge to the emerging movements of digital
making and fabrication. Many of the excerpts in this section address
topics that come to the fore when craft traditions and craft research
deal with the increasingly digitalized landscapes of design and
manufacturing.
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Sources used in excerpt
Adamson, G. (2010). Thinking through craft. Oxford, UK: Berg.
Dormer, P. (1997). The Salon de Réfusé? In P. Dormer (ed.), The
culture of craft, pp. 2–16. Manchester and New York: Manchester
University Press.
Harris, J. (2012). Digital practice in material hands: How craft
and computing practices are advancing digital aesthetic and
conceptual methods. Craft Research 3(1):91–112.
Pye, D. (1968/1995). The nature and art of workmanship. London:
The Herbert Press.
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Digitalization of production seems to make the mechanization of
craft more open to modification and even hacking, if I understand
this excerpt correctly. If this is the case, it could offer new
possibilities to cross the boundaries between workmanship of
certainty and workmanship of risk, enabling the emergence of a new
kind of craft practice.

Sources used in excerpt
Dormer, P. (1997). Craft and the Turing Test for practical thinking.
In P. Dormer (ed.), The culture of craft, pp. 137–57. Manchester
and New York: Manchester University Press.
Masterton, D. (2007). Deconstructing the digital. New Craft –
Future Voices, Conference Proceedings, pp. 7–24. Dundee:
Duncan of Jordanstone College of Art and Design.
McCarthy, J., Wright, P. (2004). Technology as experience.
Cambridge, Mass.: MIT Press.
Pye, D. (1968/1995). The nature and art of workmanship. London:
The Herbert Press.
Yang, S. (2010). A creative journey developing an integrated,
high-fashion knitwear development process using computerized,
seamless v-bed knitting systems. Ph.D. thesis. Perth, Australia:
Curtin University of Technology.
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Source used in excerpt
Bunnell, K. (2004). Craft and digital technology. World Crafts
Council 40th Anniversary Conference, Metsovo, Greece.
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Here we see the opposite view, where rapid prototyping (referring
to computer-controlled fabrication of physical models from
computer drawings) is viewed as a black box turning the making
of the model “purely mechanical.” More recent accounts from
within the craft disciplines seem to suggest that digitally controlled
production is rather more open for experimentation and craftlike intervention than previous generations of manufacturing
technologies (see, e.g., pp. 308, 312 and 314).
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McCullough’s observations must be considered prescient when
it comes to identifying the new respect for mastery that software
usage brings, and that more recent work in the field of craft and craft
research illustrates quite clearly (see, e.g., pp. 308 and 314).
Another potentially important idea in this dense passage is
that digital design and production enables individually prepared
artifacts. This has been the essence of much recent hype around fab
labs and 3D printing, and I think it can also be fruitfully connected
with ideas around creative empowerment beyond consumerism
(see p. 294).
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The authors’ reflections on digital tools and fabrication in craft
are similar to how design can be seen as workmanship of risk (see
p. 266).

Sources used in excerpt
Campbell, J. R. (2007). Digital craft aesthetic: Craft-minded
application of electronic tools. In Follett, G. (ed.) Proc. New
Craft – Future Voices, pp. 47–64. Dundee: Duncan of Jordanstone
College of Art & Design.
Dormer, P. (1997). Craft and the Turing Test for practical thinking.
In Dormer, P. (ed.) The culture of craft. Manchester: Manchester
University Press.
McCullough, M. (1996). Abstracting craft: The practiced digital hand.
Cambridge, Mass.: MIT Press.
Zoran, A., Buechley, L. (2013). Hybrid reassemblage. Leonardo
46(1):4–10.

319

Hybrid crafting

of supporting
explore – with the goal
We aim to inform and
ilitation of forms
ls – the creation and fac
the design of novel too
ich,
inte.ractive creations, wh
in 594
4, p.
result
al,t201
ijn gettha
makin
Golste
of hybrid
them,
h
wit
n
tio
rac
nd to a person’s inte
for example, can respo
erent
diff
in
nt
ere
diff
be
over time, can
can change or evolve
le are present in
le, when different peop
mp
exa
for
–
situations
comes available
ited as new media be
a room – or can be ed
nge. This means
cha
ts or preferences
or as someone’s interes
e both physical
lud
inc
l
wil
s and result
that both crafting proces
tive hybrid making
These forms of interac
and digital elements.
interested
brid crafting.” We are
will be referred to as ”hy
n those of
tha
her
rat
fting practices,
in people’s everyday cra
h Sennett’s
wit
line
in
is
ich
[2, p. 75], wh
”the certiﬁed genius”
ulse, the
imp
an
an enduring, basic hum
view that craft ”names
anything
be
can
ich
for its own sake”, wh
desire to do a job well
aying
ckl
bri
to
,
ng
chi
instrument, to tea
from playing a musical
ing
llow
Fo
9].
p.
[6,
r
ou
d manual lab
and which goes beyon
ployed by
on of creativity [7] – em
niti
ﬁ
de
i’s
aly
mih
Csikszent
lude in our
inc
we
s everyday making –
Gauntlett [2] to addres
ich is novel in
wh
]
ing
yth
fting ”making [an
notion of everyday cra
g something from
. This includes creatin
that context” [2, p. 76]
jects, physical or
existing materials or ob
scratch but also using
in how personal
ted
fact, we are interes
digital, in new ways. In
– existing
les
ﬁ
io
aud
le, photos or
digital media, for examp
g. As such, our
be used in hybrid craftin
digital materials – may
ative practices of
fting is: ”everyday cre
deﬁnition of hybrid cra
terials, techniques
ma
physical and digital
using combinations of
ations.”
tive physical-digital cre
or tools, to make interac

320

I find it more than a little curious that the authors dismiss the
foundations of craft with a sweeping reference to “the certified
genius.” The focus of the work they present is on tools and other
technical ways of enabling the making of things using a combination
of physical and digital materials. This is certainly valuable, and very
much in line with recent maker movements and their emphasis
on creativity and empowerment, but to me it does not justify
redefining the notion of craft. It would seem more sensible to define
their approach as “hybrid making” rather than “hybrid crafting.”

Sources used in excerpt
Csikszentmihalyi, M. (2010). Creativity: Flow and the psychology of
discovery and invention. New York: Harper.
Gauntlett, D. (2011). Making is connecting: The social meaning
of creativity from DIY and knitting to YouTube and Web 2.0.
Cambridge: Polity Press.
Sennett, R. (2008). The craftsman. New Haven: Yale University
Press.
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Another approach to the notion of hybrid craft (compare p. 320),
this time drawing on a more substantial understanding of craft as
constituted by dedication and investment. The emphasis on skilled
makers who use digital technologies seems more viable to me than
the emphasis on accessible tools for hybrid materials when it comes
to advancing the discipline of interaction design.

Sources used in excerpt
Pavlidis, T., Van Wyk, C. (1985). An automatic beautifier for
drawings and illustrations. Proc. Conf. Computer graphics and
interactive techniques (SIGGRAPH ’85). New York: ACM.
Schulz, A., Shamir, A., Levin, D., Sitthiamorn, P., Matusik, W.
(2014). Design and fabrication by example. ACM Transactions on
Graphics, 33(4):#62.
Xie, J., Hertzmann, A., Li, W., Winnemöller, H. (2014).
PortraitSketch: Face sketching assistance for novices. Proc. Symp.
User interface software and technology (UIST ’14). New York:
ACM.
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The work reported here is a case study of collaboration between
a physical and a digital craftsperson, focusing on the roles that
digital tools can play in bridging the gap and stimulating new forms
of making-as-thinking. What emerges is some kind of outline of
genuinely hybrid crafting.

Sources used in excerpt
Schön, D. (1983). The reflective practitioner: How professionals think
in action. New York: Basic Books.
Sennett, R. (2008). The craftsman. New Haven: Yale University
Press.
Wakkary, R., Lin, H., Mortimer, S., Low, L., Desjardins, A., Doyle,
K., Robbins, P. (2016). Productive frictions: Moving from digital
to material prototyping and low-volume production for design
research. Proc. Conf. Designing Interactive Systems (DIS ‘16),
pp. 1258–69. New York: ACM.
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The approach that the authors call “research-through-design with
craft sensibilities” seems to illustrate a way for the practical knowing
of craft to start making its way into interaction design research.

327

Craft-based RTD

Miller, 2019, p. 1.

at the early stages
terial artifacts created
This paper presents ma
to highlight,
is
– the focus of which
of a practice-based PhD
disciplines
as
es
erg
d space that em
through practice, a thir
terial science.
textile design and ma
intersect – speciﬁcally

328

329

CAD can break
architectural drawing
Sennett, 2009, p. 40.

rking procedure
no explains his own wo
The architect Renzo Pia
wing, then you
dra
a
tching, then you do
thus: ”You start by ske
the site – and
to
go
you
–
go to reality
make a model, then you
d of circularity
wing. You build up a kin
then you go back to dra
in.” (Robbins,
aga
making and then back
between drawing and
, ”This is
ves
ser
ob
no
and practice Pia
1994) About repetition
you
and
k
thin
You
ch.
roa
an’s app
very typical of the craftsm
… is
g
win
draw and you make. Dra
(Ibid.)
do at the same time. You
in.”
aga
it
o
redo it, and you red
revisited. You do it, you
by
d
rte
abo
be
can
r metamorphosis
This attaching, circula
algorithms do
plotted on-screen, the
are
ints
CAD. Once po
closed system,
urs if the process is a
the drawing; misuse occ
Piano speaks
ich
”circularity” of wh
a static means-end – the
disappears.

330

I find it hard to see why the circular practice described by Piano
could not be upheld using digital tools. Perhaps it is a question of
how closed and limited the architectural drawing tools were 25 years
ago, compared to what is available today (see pp. 332 and 334).

Source used in excerpt
Robbins, E. (1994). Why architects draw. Cambridge, Mass.: MIT
Press.
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Written even before Sennett’s book (see p. 330), this rather seems
to suggest that digital tools even open new formal and structural
possibilities to architects thanks to their programmability.
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It certainly seems like the HCI field is curious about craft, and
that it approaches it in many different ways – with more or less
thorough understandings of the traditions, foundations and bodies
of knowledge that craft entails.
For me, this is rather in keeping with how HCI, and specifically
the CHI community, has been dealing with other related fields over
the years. I seem to remember HCI researchers proudly announcing
the “eclectic” approach of their field already in the mid 1990s;
another name for it could be superficial cherrypicking.
[The sources used in the excerpt are too many to fit on this page.]
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It is argued that the HCI interest in craft has two strands, one
focusing on materiality and the other on craft practices. My sense is
that the first one is the dominant one.

Sources used in excerpt
Bergström, J. et al. (2010). Becoming materials: Material forms and
forms of practice. Digital Creativity 21(3):155–172.
Blanchette, J.-F. (2011). A material history of bits. J. American
Society for Information Science and Technology, 62(6):1042–57.
Dourish, P., Mazmanian, M. (2012). Media as material: Information
representations as material foundations for organizational practices,
volume 3. Oxford University Press.
Robles, E., Wiberg, M. (2010). Texturing the “material turn”
in interaction design. Proc. Conf. Tangible, Embedded and
Embodied Interaction (TEI ‘10), p. 137. New York: ACM.
Robles, E., Wiberg, M. (2011). From materials to materiality.
interactions 18(1):32.
Rosner, D., Ryokai, K. (2009). Reflections on craft: Probing the
create process of everyday knitters. Proc. Conf. Creativity and
Cognition (C&C ‘09). New York: ACM.
Rosner, D. et al. (2012). From materials to materiality. Proc. Conf.
Human Factors in Computing Systems Extended Abstracts (CHI
EA ‘12), p. 2787. New York: ACM.
Vallgårda, A., Redström, J. (2007). Computational composites.
Proc. Conf. Human Factors in Computing Systems (CHI ‘07),
p. 513. New York: ACM.
Wiberg, M. et al. (2013). Materiality matters: Experience materials.
interactions 20(2):54.
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CHI (pronounced kai) is short for Human Factors in Computing
Systems, an academic conference on human-computer interaction
that was started already in the early 1980s. It is not a design
conference, and the CHI community is far from a design
community, but it regards design as one approach among many
contributing to the overall aim of making digital systems better for
people to use.
Many of the excerpts in this section of the collection are taken
from researchers who I guess would consider themselves members
of the CHI community. It is a large community and the CHI
conference with its adjunct venues has become one of the primary
places to look for academic approaches to interaction design. Thus
it also provides many of the examples of current academic thinking
about the relation between craft and interaction design.
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Already in 1991, Wroblewski developed a craft perspective on HCI
based on the ideas that design and implementation could not be
separated, that artifacts and their use are ultimately situated, that the
details determine the overall quality of the (software) product, and
that the practice amounts to shaping the digital materials. The word
“prescient” couldn’t be more appropriate. It is strange, and a little
sad, that the piece shows only 59 citations in Google Scholar (at the
time of writing, i.e., December 2020).

Sources used in excerpt
Carroll, J. (1990). Infinite detail and emulation in an ontologically
minimized HCI. Proc. Conf. Human Factors in Computing
Systems (CHI ‘90), pp. 321–327. New York: ACM.
Erickson, T. (1989). Interfaces for work: An eclectic look at CSCW
‘88. SIGCHI Bulletin 21(1):56–64.
Schön, D. (1983). The reflective practitioner. New York: Basic Books.
Wixon, D., Holzblatt, K., Knox, S. (1990). Contextual design: An
emergent view on system design. . Proc. Conf. Human Factors in
Computing Systems (CHI ‘90), pp. 329–336. New York: ACM.
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In 2006, I wrote a chapter about Wroblewski’s paper for an edited
collection. Some of my comments still seem valid:
“As I have attempted to explore the directions suggested by
Wroblewski fifteen years ago, I have found that the temporal/spatial
nature of the material implies a number of specific issues. First,
there is the question of an aesthetic of interaction design. Aesthetic
concepts from graphic design and product design do not capture the
feeling of use over time – how the interactive behavior of the digital
artifact is experienced. Secondly, the practical work of interaction
design demands new sketching techniques that are as fluent as
pencil-and-paper sketching of form but captures temporal qualities
in richer ways. Finally, and related to Wroblewski’s points 5 and 6,
we are only beginning to understand the ways in which an articulate
craftsman can communicate in professional and academic settings.”
See also p. 408 for more on temporal and spatial form in
interaction design.
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Wiberg, who is one of the main advocates of the “material turn” in
HCI, seems to have an understanding of craft that is more or less
exclusively predicated on the materiality of making in the context of
design.
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Sources used in excerpt
Adamson, G. (2007). Thinking through craft. Berg.
Bardzell, S., Rosner, D., Bardzell, J. (2012). Crafting quality in
design: Integrity, creativity and public sensibility. Proc. Conf.
Designing Interactive Systems (DIS ‘12), pp. 11–20. New York:
ACM Press.
Goodman, E., Rosner, D. (2011). From garments to gardens:
Negotiating material relationships online and ‘by hand.’ Proc.
Conf. Human Factors in Computing Systems (CHI ‘11). New
York: ACM Press.
McCullough, M. (1996). Abstracting craft: The practiced digital hand.
Cambridge, Mass.: MIT Press.
Risatti, H. (2007). A theory of craft: Function and aesthetic expression.
University of North Carolina Press.
Rosner, D., Ryokai, K. (2010). Spyn: Augmenting the creative and
communicative potential of craft. Proc. Conf. Human Factors in
Computing Systems (CHI ‘10). New York: ACM Press.
Rosner, D., Taylor, A. (2011). Antiquarian answers: Book
restoration as a source for design. Proc. Conf. Human Factors in
Computing Systems (CHI ‘11). New York: ACM Press.
Sennett, R. (2008). The craftsman. Yale University Press.
Tsaknaki, V., Fernaeus, Y., Schaub, M. (2014). Leather as a
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Designing Interactive Systems (DIS ‘14), pp. 5–14. New York:
ACM Press.
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More on the materiality approach to craft.
[The sources used in the excerpt are too many to fit on this page.]
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The three characteristics of craft that enable it to find beauty,
according to the authors, are enchantment, empathy and intuition
(see also p. 102). The way this relates to interaction design, I
believe, is that digital products can be beautiful if they are crafted
carefully – with attention to detail, empathy with use situations,
and respect for the material, as Wroblewski would have it (p. 352).
This is far from a question of devising visually pleasing skins for
predetermined function bundles.

Sources used in excerpt
Kirwan, J. (1999). Beauty. Manchester: Manchester University
Press.
McCullough, M. (1996). Abstracting craft: The practiced digital hand.
Cambridge, Mass.: MIT Press.

361

ll as Ikeyima
and Kockelkoren as we
However, as Verbeek
inate might be
pat
out the ability to
and Rosner [4, 18] point
r things and
ou
to
ns
m strong relatio
what enables us to for
environments.
at is the process?
mean to give form? Wh
Yet, what does it even
ional formdit
tra
d? Let us look at the
What tools do we nee
ce, of her
tan
ins
for
nk,
inet maker. Thi
giving practice of a cab
her: the hardness,
se of the wood before
sensibility to the ﬁnes
ber of knots, the
grain, the size and num
the coarseness of the
it reacts when
w
ho
of the surface, and
smell, the smoothness
9.
s training,
–57
nd
578
.
ma
pp
de
4,
rk
Vallgårda, 201 saws. Her wo
she planes, grinds, and
wledge of the
ls, and substantial kno
experience with her too
gradually
can
s. But, once skilled, she
type of wood she use
or. Her
lab
s
lou
ticu
sser through me
form the chair or the dre
oping
vel
de
en
twe
be
n
ed negotiatio
work becomes a balanc
the
aes tics and
tion gestalt – between
the form and the interac
function.
e an equally
raction design to becom
What will it take for inte
interaction
outset, the practice of
cultured practice? At the
of the presence
more complex because
design is substantially
can to a
ker
ma
form. The cabinet
of a dominant temporal
form-giving
ual
act
the
in
temporal form
large extent ignore the
s, the careful
n designer cannot. Thu
process. The interactio
es between all
rdependencies becom
negotiation of the inte
el, we only know
-lev
once. On a macro
three form elements at
have a sense of
we
en
wh
e
have over tim
how a thing should be
of what physical
We only have an idea
its physical expression.
what contexts
aim for when we know
expression we should
interaction
at
wh
d in. We only know
the things is to be use
ysical and
ph
the
w
ho
w
when we kno
gestalt we can aim for
sign task within
ether, etc. Thus, any de
temporal form plays tog
ss small steps
ntle
inevitably comprise cou
interaction design will
a practice
op
vel
de
To
form elements.
within each of the three
h each of them in
to become familiar wit
around that we need
way, we need to
ers. Or put in another
the context of the oth
start somewhere.

IxD as a craft

362

The three form elements of interaction design that the author
identifies are the physical form, the temporal form and the
interaction gestalt. Her argument is that they are all linked in
tight interdependencies, and cannot be designed one at a time or
specified separately. Instead it is necessary to approach the notion
of the complete design by starting to make it. The relation to craft
as a sympoietic practice (p. 38) rather than a hylomorphic one
(p. 178) should be apparent.
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The “craftsmanship in the context of interaction design and social
entrepreneurship” that the author describes demonstrates quite
clearly what interaction design might learn from craft, here in the
context of a higher education environment. Empathy through
narratives echoes the significance of care in crafting beauty
(p. 360); the emphasis on prototyping and public action reflects
the sympoietic nature of craft (p. 38). The concept of inference
brings to mind the nature of practical knowing in craft, in making as
well as in appraisal.
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Source used in excerpt
McCullough, M. (1996). Abstracting craft: The practiced digital hand.
Cambridge, Mass.: MIT Press.
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Around the time when Wroblewski called for more facile tools
and responsive materials to support the craft of interaction design
(p. 352) and McCullough’s perspective on “the practiced digital
hand” was new, it was probably common for the design and craft
disciplines to perceive digital tools as something quite distinct from
crafting physical materials.
Personally, I think the differences between manual crafting
of physical materials and mediated crafting of digital materials
are quite fundamental, and not something to try to minimize by
focusing on the physical-material aspects of digital materials in
order to make digital craft more like physical craft. Instead, I think
the most valuable insights that interaction design can gain from craft
are to be found among its conceptual foundations, its values and its
notions of aesthetics, and its reliance on practical knowing.
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The sentence is sort of complex, but I think the point of this work
is that there can be craftlike hand-eye-material relations also when
computing and digital materials are involved. It brings to mind
similar notions being proposed within interaction design, such as
hifi sketching, sketching in hardware, or code sketching. What they
all have in common is the urge to make craft practice a productive
part of the design process.

Source used in excerpt
Harris, J. (2012). Digital practice in material hands: How craft
and computing practices are advancing digital aesthetic and
conceptual methods. Craft Research 3(1):91–112.
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for non-tech craft
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Meta-design refers to the creation of conditions for subsequent
design to happen; in this context, the focus is specifically on
end-user software development. A classical example of end-user
development is the spreadsheet, where millions of people create
dynamic calculation models for their own use and that of their
colleagues. Effectively, the creator of an Excel budget template
is doing fairly advanced application programming without ever
considering the work in those terms. Fischer and Giaccardi are
exploring the possibilities to create similar conditions for enduser development also in other domains, pointing to the need to
find the sweet spots between general programming environments
where everything can be done but only by specialists (“the Turing
tar pit” in the words of Alan Perlis) and specialized applications
supporting certain tasks very well but not allowing for extension
or modification. This is all somehow related to the interest in
responsive materials for interaction design.

Sources used in excerpt
Lieberman, H. (ed., 2001). Your wish is my command: Programming
by example. San Francisco: Morgan Kaufmann.
Shaw, M. (1989). Maybe your next programming language
shouldn’t be a programming language. In Science, C., Board,
T. (eds.) Scaling up: A research agenda for software engineering,
pp. 75–82. Washington, DC: National Academy Press.
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Exploring digital technology by tinkering with it and reflecting on
the outcomes seems like a fruitful way to build the kind of material
knowledge that we would take for granted among practitioners
of traditional craft disciplines. It is interesting that the authors
emphasize not only the practical knowing pertinent to the
material, but also its “history, social and economic value, different
perspectives and context.”
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The sculpting metaphor for programming recounted by Amiri
echoes Wroblewski’s concepts of responsive materials and design
and implementation unified (p. 352).

Sources used in excerpt
Blum, B. (1996). Beyond programming: To a new era of design.
Oxford: Oxford University Press.
McBreen, P. (2001). Software craftsmanship: The new imperative.
Boston: Addison Wesley.
Reeves, J. (1992). What is software engineering? (online). http://
www. bleading-edge.com/Publications/C++Journal/ Cpjour2.
htm
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Students as programming tourists
Amiri, 2011, p. 205.
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When we shift focus from the use of computers in general art and
design to interaction design, the question remains of how much
programming skills, and what kinds of skills, aspiring interaction
designers need. Does a “programming tourist” interaction design
student have to be able to do code sketching? Is it perhaps enough
for them to use tools offering some flexibility with respect to not
only physical but also temporal form? Or should they aim towards
deeper craft skills?
I don’t think there is a one-size-fits-all answer to such questions,
but at least for innovative interaction design there is a strong
argument to be made for material exploration and the level of skill
that it requires.
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The fluidity that Kolko describes as a characteristic of mastering
a material brings to mind the notions of the dance of animacy
(p. 206) and sympoietic practice (p. 38).
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Lindell asked 33 programmers what they think and feel about
their favorite programming language. The results indicate that
programming can very much be considered as the pursuit of
mastery of a material, and that notions of explorative conversations
with the material are recurrent.

Source used in excerpt
Sennett, R. (2008). The craftsman. Penguin Books, UK.
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Source used in excerpt
Mills, C. W. (1951). White collar: The American middle classes.
Oxford University Press.
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The “craftiness” that converges with craft in the practice of hacking
refers to resourcefulness in overcoming challenges, and to learning
through exploration and discovery.

Source used in excerpt
Star, S. L., Griesemer, J. (1998). Institutional ecology, “translation,”
and boundary objects: Amateurs and professionals in Berkeley’s
Museum of Vertebrate Zoology. In Biagioli, M. (ed.) The science
studies reader, pp. 505–24. New York: Routledge.
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The argument seems to be made in a business context, and
specifically one where user-centeredness is the first priority. It is
easy to agree that designers don’t need to code, as long as those
designers are focusing on studying users and use contexts with a
view towards devising appropriate technical support for identifiable
tasks. However, matters seem quite different when designers are
engaged in the exploration of innovative possibilities.

389

Designers
need to code
Fallman, 2017.
ner in the digital
lls are key for any desig
Rudimentary coding ski
being able
understanding users and
space. But then again,
to come
ys
g in various creative wa
to use that understandin
gs that
thin
are
gs
, and build new thin
se, this
up with ideas for, shape
sen
e
som
In
s.
ner
sig
ed of good de
have always been ask
t new by any means.
ability is design – it’s no
[...]
e tended to
rs or so, designers hav
Over the last 10-15 yea
n engineers to
tha
her
rat
le
siness peop
try to team up with bu
speaking through
on a larger scale, and
make design happen
all good and has
aspect of that. This is
Powerpoint is just one
in, but I think that
cha
d
design up the foo
perhaps helped move
n also needs
a is making is that desig
one of the points Maed
ir ideas come to
engineers to make the
to reconnect with the
ding paper and
san
script and C#, not
life. This requires coffee
scrapers.

390

One of the points here is that ideation, shaping and building of new
things requires engagement with the materials, even though it is
not clear what “rudimentary coding skills” means in the context of
skilled craft.
There is also another point, however, which is the reminder that
making for designers forms a bridge to “the engineers.” Fallman
suggests that this connection may sometimes have been left
behind in the struggle for design to become part of the business
conversations in companies and organizations.
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The concept of “agency” is suggested to go beyond the passive
malleability of “affordance” and explain the responsive nature of
materials in craft-like processes. The authors seem to be arguing for
the importance of responsive materials in interaction design.
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There is an important clue here to understanding why so much
of HCI’s interest in craft seems to be channeled into physical
materiality and tangible user interfaces. Wiberg points out that
the history of HCI is all about representation, meaning visual
abstractions of information on two-dimensional surfaces. For
example, the seminal concept of direct manipulation in actuality
referred to the moving of a plastic puck on the table surface to
control a pointer shape on a screen to select and move image
elements representing the information pertinent to the task at hand,
all this in an attempt to reduce the gap between user’s intentions
and the means available to carry out those intentions. I suppose it
is an open question how “direct” and how much “manipulation”
this really was, but compared to the text-based command language
interaction that was prevalent at the time, it was clearly a significant
leap.
The emergence of spatial and physical interaction surfaces
provided the opportunity to focus on more direct interaction
between users and the objects of their concern. The “material
turn” thus became a way for HCI to go beyond representational
approaches towards making computing more real (as Wiberg puts
it), as well as a productive frame for interdisciplinary collaboration
with other design disciplines.
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Developments in material science and technology are paving the
way for physical materials that can behave, perform and transform
over time –in short, the temporal form that was always a primary
characteristic of interaction design (see p. 408) is becoming a
reality also in physical/material craft and design.

Sources used in excerpt
Gordon, J.E. (2006). The new science of strong materials: Or why
you don’t fall through the floor. 2nd ed. Princeton, NJ: Princeton
University Press.
Manzini, E. (1989). The material of invention: Materials and design.
Cambridge, Mass.: MIT Press.
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Music composition software can be seen as a more or less infinitely
variable material. The artists interviewed by Bertelsen et al.
emphasize how resistance and friction is productive by introducing
serendipity and motivating explorative work in general. There is also
an element of the pride of mastery. All of this relates very strongly to
traditionally grounded understandings of the driving forces of craft.

Source used in excerpt
Boulez, P. (1987). Timbre and composition, timbre and language.
Contemporary Music Review 2 (1):161–171.
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Material traces
in digital craft

Sources used in excerpt
Barad, K. M. (2007). Meeting the universe halfway: Quantum physics
and the entanglement of matter and meaning. Duke University Press.
Bogost, I., Montfort, N. (2007). New media as material constraint:
An introduction to platform studies. 1st Int. HASTAC Conf.
Hill, W., Hollan, J., Wroblewski, D., McCandless, T. (1992). Edit
wear and read wear. Proc. Conf. Human Factors in Computing
Systems (CHI ’92), pp. 3–9. New York: ACM Press.
Joyce, R. (2011). Traces of the human presence: Antecedents
and precedents. Paper presented at the Annual Anthropological
Association Meeting (AAA), Montreal.
Joyce, R. (2012). Object itineraries: From place to place. Paper
presented at Seminars at the School for Advanced Research
(SAR), Santa Fe, March 25–29.
Latour, B. (2005). Reassembling the social: An introduction to actornetwork theory. Oxford University Press.

401

perspectives
putational materiality
Though the TUI and com
sus metaphysical
ctive foci on physical ver
differed in their respe
y speaking can be
ty of HCI, both broadl
takes on the materiali
y are seeking to
the
t
l, in the sense tha
described as ontologica
h and Mazmanian
uris
Do
materiality is. The
describe what digital
nifying practices
role of conventional sig
piece, in raising the201
1.
–64
640towards the communicative
4,
stu.res
gepp
Gross et al,
in digital photography,
ft-related
ty. The rising area of cra
dimension of materiali
e], building on
issu
this
in
o 31 and 32
research in HCI [see als
iety [33, 34], has
of the role of craft in soc
recent re-evaluations
es so through
do
e of communication. It
also taken up the issu
craft practice
of
ials
the various mater
both an examination of
materials.
interactions with those
and the materiality of
igated the ways
researchers have invest
Speciﬁcally, HCI craft
leveraged
ing
ft are increasingly be
that technology and cra
, or working
ting
rac
inte
g,
notion of makin
together to advance a
rt individually
aftsmanship’’; to suppo
with integrity, that is, ‘‘cr
es; and to
self-expressive practic
fulﬁlling creative and/or
erse publics [11].
div
economic value to
contribute aesthetic and
…
arable from
ital materials are insep
In these examples, dig
resented in and
these practices are rep
traditions of practice:
terials. …
ma
by means of, digital
enacted through, and
nal dimension
atio
nic
mu
lore the com
The craft view helps exp
t all aspects of
foregrounding ways tha
of material interactions,
and even research
design, everyday use,
interaction – including
use of traditional
the
. This may include
– are rooted in tradition
traditional
with new properties or
materials augmented
focus remains
the
t
bu
es,
ctic
by new pra
practices augmented
sense, in
ant
t is rooted, in an import
on communication tha
focus their
ed
vid
pro
ft HCI examples
previous habits. The cra
creation
of
s
ion
dit
tra
l
entire historica
investigative gaze on
nicated through
ssages that are commu
and expression. Theme
ent and
nem
as beneﬁtting from reﬁ
these means are seen
recipients of
the
and
e, as craftspeople
reenforcement over tim
m. Even in name,
ct meaning through the
their crafts co-constru
and even bygone
notations of tradition
‘‘craft often carries con
eras’’ [11].

Tradition in HCI

402

Highlighting the important aspect that craft can mean more to HCI
than merely encouraging tinkering with tangible user interfaces. The
values of craftmanship and the connections to historical traditions
may be even more important to consider when we think about how
interaction design can be advanced.

Sources used in excerpt
Bardzell, S., Rosner, D., Bardzell, J. (2012). The craft of designing
for quality: integrity, creativity, and public sensibility. Proc. Conf.
Designing Interactive Systems (DIS ’12). New York: ACM Press.
Golsteijn, C., Hoven, E. van den, Frohlich, D., Sellen, A. (2014).
Hybrid crafting: Towards an integrated practice of crafting
with physical and digital components. Personal and Ubiquitous
Computing 18(3):593–611.
Lindell, R. (2014). Crafting interaction: The epistemology of
modern programming. Personal and Ubiquitous Computing
18(3):613–624.
McCullough, M. (1996). Abstracting craft: The practiced digital hand.
Cambridge, Mass.: MIT Press.
Sennett, R. (2008). The craftsman. Yale University Press.
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Attempting to open a discussion on form and expression in HCI,
many years before the community was ready for it.
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p. 514]

Source used in excerpt
Redström, M., Redström, J., Mazé, R. (eds., 2005). IT+Textiles.
Helsinki: Edita Publishing.
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It is true, of course, in a straightforward sense that computers are
always also physical things, and that it is only through the physical
manifestation that the computer becomes something for us to
perceive and experience. Using that kind of argument, then, it
is reasonable to say that the properties of digital materials “only
become available when existing in composite with at least one other
material.”
Still, it seems to me like a somewhat trivial and not very
productive observation. I am not sure what it does for our
understanding of digital material qualities. In many instances
of interaction design, I would argue, the temporal form and the
interaction gestalt (see p. 414) are more influential than the
physical form in the outcome of the work. Also, I cannot see how
the concept of computational composites goes together with the
notational, allographic (p. 234) aspects of interaction design.
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Source used in excerpt
Hallnäs, L., Melin, L., Redström, J. (2002). Textile displays:
Using textiles to investigate computational technology as design
material. Proc. 2nd Nordic Conf. Human-Computer Interaction,
pp. 157–166. New York: ACM Press.
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The notion of crafting digital materials towards temporal form,
physical form and interaction gestalt is intuitively appealing to me.
However, there is always the question of what interaction gestalt
is, other than the relational effect of form in use context. Vallgårda
defines it as the performance of movement that a user does in
relation to the designed thing or environment. She sees interaction
gestalt as a possible effect where the form plays an enabling role.
One strength of this approach is that it becomes meaningful to talk
about the intended character of the interaction gestalt, in terms
closely related to the user experience.

Sources used in excerpt
Redström, J. (2001). Designing everyday computational things.
PhD dissertation, Göteborg University, Sweden.
Vallgårda, A., Redström, J. (2007). Computational composites.
Proc. Conf. Human Factors in Computing Systems (CHI ‘07),
pp. 513–522. New York: ACM Press.
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Exploratory crafting in the context of interaction design needs to
focus on the experiential qualities that are the most salient ones
in the current state of the design process. In this case of working
with new ideas for domestic furniture, it is the spatial-experiential
qualities of human scale and human time that are found to be
essential.
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New forms of materials – becoming materials – require explorative
work that goes beyond established craft practices, it is argued.
There is a similarity to the situation of designing non-idiomatic
forms in interaction design, i.e., forms that are not new instances of
conventional formal and interactional patterns. In non-idiomatic
design, it is sometimes found that normal sketching techniques stop
talking back and explorative work needs to move more closely to the
final delivery materials. This often amounts to programming partial
interactive prototypes in a practice known as code sketching.

Sources used in excerpt
Buchenau, M. and Suri, J. (2000). Experience prototyping. Proc.
Conf. Designing Interactive Systems (DIS ‘00), pp. 424–432.
Dunne, A. (2005). The design object as prototype. In Dunne, A.
(ed.) Hertzian tales, pp. 84–86. Cambridge, Mass.: MIT Press.
Ehn, P., Kyng, M. (1991). Cardboard computers: mocking-it-up or
hands-on the future. In Greenbaum, J., Kyng, M. (eds.) Design at
work: Cooperative design of computer systems, pp. 169–95.Hillsdale,
NJ: Lawrence Erlbaum.
Mazé, R., Bueno, M. (2002). Mixers: A participatory approach to
design prototyping. In: Proc. Conf. Designing Interactive Systems
(DIS ‘02), pp. 341–344.
Mori, T. (2002). Immaterial/ultramaterial: Architecture, design, and
materials. New York: George Braziller.
Runberger, J. (2008). Architectural prototypes: Modes of design
development and architectural practice. Licentiate thesis, Royal
Institute of Technology, Stockholm, Sweden.
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I am not entirely clear on what this particular attempt at elaborating
the concept of temporal form for interaction design is based on, or
how generative it might be for interaction designers.
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A survey of recent work within HCI that deals with the concept of
design materials in different ways.
[Too many sources are used in the excerpt to fit on this page.]
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With the recent surge of interest in artificial intelligence (AI), fueled
mainly by new advances in machine learning, comes the realization
within interaction design that we do not in fact have much practical
knowing of partially autonomous, or “agentive”, systems as a design
material. This particular list of challenges seems to be mixing
different categories rather freely: unpredictability and evolution can
be held to be potential material properties, in my opinion, whereas
shared control and learning are more like desiderata with respect
to the user experience. Finally, transparency and opacity are very
generic and pervade any form of interaction design.
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More than anything else, this work illustrates to me the difficulties
inherent in trying to shortcut the challenges of designing with a
becoming material (see p. 418). I suppose you can argue that
the authors are trying to grasp the salient qualities of the design
situation at hand, but still I feel that a more craft-based approach
would be much preferable.
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The idea that design happens first in the head, then in the
materials, is called hylomorphism (see p. 178). The opposite of
hylomorphism would be sympoiesis (p. 38) where the act of
crafting is the ideation. My sense is that hylomorphic models of
design more or less entirely miss the point of talking about craft and
materials.
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The maker movement is very interesting in relation to craft and
interaction design. On one hand, it is all about the practical
engagement with the material, experimenting with concrete ideas
and exploring possibilities. On the other hand, there is a tendency
to disregard the value of craft skill and mastery in favor of an
empowerment rhetoric that is sometimes powerful, while at other
times it seems mostly cliché.

Sources used in excerpt
Lindtner, S., Bardzell, S., Bardzell, J. (2016). Reconstituting the
Utopian vision of making: HCI after technosolutionism. Proc.
Conf. Human Factors in Computing Systems (CHI ‘16). New
York: ACM Press.
Lindtner, S., Lin, C. (2017). Making and its promises. CoDesign
13(2):70–82.
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Sources used in excerpt
Buechley, L., Perner-Wilson, H. (2012). Crafting technology:
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Greenhalgh, P. (2002). [No bibliographic information in source
reference list.]
Hunsinger, J., Schrock, A. (2016). The democratization of hacking
and making. New Media & Society 18(4):535–8.
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Sources used in excerpt
Desjardins, A., Wakkary, R. (2013).Manifestations of everyday
design: Guiding goals and motivations. Proc. Conf. Creativity and
Cognition (C&C ‘13), pp. 253–262. New York: ACM Press.
Goodman, E., Rosner, D. (2011). From garments to gardens:
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Conf. Human Factors in Computing Systems (CHI ‘11),
pp. 2257–2266. New York: ACM Press.
Rosner, D. (2012). The material practices of collaboration. Proc.
Conf. Computer-Supported Collaborative Work (CSCW ‘12),
pp. 1155–1164. New York: ACM Press.
Rosner, D., Ames, M. (2014). Designing for Repair?: Infrastructures
and materialities of breakdown. Proc. Conf. Computer-Supported
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Press.
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Traditional craft
meets IxD

As part of the work reported here, the HCI researchers tried their
own hands at leather craft. Specifically, they designed an audio
playback device with pushbuttons covered by leather and then
expressed their surprise when people had difficulty finding and
pressing those buttons.
I am certainly not an expert in leather craft, but I have had some
experience of leather in the context of bookbinding. Even for me,
it seems rather obvious that the tactile surface properties of leather
have more to do with holding, sensing, stroking and smelling – and
less to do with pushing buttons.
I guess you could make the simple observation that there is more
to (skilled) craft than having access to the materials and the tools.
The more interesting question is whether academic communities
should consider craft skill as one of the assessment criteria for
research involving craft and design practice. I personally think that
would be an improvement upon the current “eclectic” situation.
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The argument that beauty comes from craft, not design (p. 102) is
connected to interaction design through the experiential quality of
enchantment.

Sources used in excerpt
Dormer, P. (1997). The culture of craft. Manchester University Press.
McCullough, M. (1998). Abstracting craft: The practiced digital hand.
Cambridge, Mass.: MIT Press.
Wallace, J., Press, M. (2004). All this useless beauty: The case
for craft practice in design for a digital age. The Design Journal
7(2):42–53.
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The authors draw on a discussion of restoration of books to identify
qualities of authenticity and longevity, clearly evoking traditional
notions of craft. It seems interesting to me to consider them in the
context of interaction design, but the conceptual mapping is far
from straightforward. It is clear that integration into social practices
is more important than physical/material durability – longevity of
digital photographs is certainly less about the compatibility of file
formats and more about how they are viewed and talked about, by
whom and when. To me, it rather seems that the question is whether
online socialities are fundamentally commensurable with physicalplace-and-time ones when it comes to questions of authenticity
and longevity. It might be that there is still some conceptual
work to be done before notions drawn from physical socialities
can be generative for interaction designers (unless we limit our
consideration to tangible interfaces, of course).

Sources used in excerpt
Blevis, E. (2007). Sustainable interaction design: Invention and
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Bowker, G. (2005). Memory practices in the sciences. MIT Press.
Ingold, T. (2006). Walking the plank: meditations on a process of
skill. In Dakers, J. R. (ed.) Defining technological literacy: Towards
an epistemological framework, pp. 65–80. Palgrave Macmillan.
Krebs, C. (2003). Liberating culture: Cross-cultural perspectives on
museum curation and heritage preservation. London: Routledge.
Küchler, S. (1988). Malangan: Objects, sacrifice and the production
of memory. Am. Ethnol. 15:625–37.
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The notions of transparency and engaging capacity are developed
in postphenomenology with reference to physical products, that are
in direct sensorial relations with their users and that wear and age in
palpable ways. I feel that the concept of engaging capacity might be
even more generative in interaction design, where users sometimes
invest heavily of themselves into the products by customizing
interfaces, learning to navigate complexity, and not the least by
providing much of the informational “contents” that are stored,
processed and communicated.
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The Cranbrook heater example revolves around the design concept
of foregrounding the infrastructure that is normally made invisible,
drawing attention to the qualities and complexities of the taken-forgranted and thus being engaging. In an interaction design context,
the first thing that comes to mind is the work around seamfulness
which aims to question the ambition of seamless infrastructures
(in, e.g., mobile connectivity) with designs foregrounding the
infrastructure and making it part of the design palette.
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Richardson rightly considers sensate aspects of user experience in
interaction design, even though the focus of his analysis is on visual
representation rather than tangible interaction. I fully support the
argument that “intuitive, sensory experience” of digital interactive
pieces can evoke the same type of emotion and delight as handling
a well-made, physically crafted object. To me, the sense of respect
for skilled craft comprises how the maker understood the material,
that the work has economy and unity of expression, and I can also
recognize the “how did they do that?” awe that sometimes comes
with really good interaction craft.

Source used in excerpt
Thackara, J. (1988). Design after modernism. London: Thames and
Hudson.
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