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Introduction

For the last ten years, we have been investigating the intersections between 
textiles and information technology, between textile and interaction design. 
Through a series of design experiments focused on emerging expressions and 
aesthetics rather than technical functionality, we have created a series of design 
examples and exhibitions. Now, almost ten years after our first experiments, the 
area of “smart textiles” is in a quite different position and there has been a defi-
nitive move from initial small-scale experiments to larger research programmes 
and educational curricula, as the understanding of the design and research 
issues have deepened.

In the following, we would like to revisit some issues in the previous research 
process as to be able pose some questions for the future. As research unfolds, 
we must ask whether initial ideas about core research issues are still valid or if 
we instead should direct the attention elsewhere. Especially, we continuously 
have to address the question of how to frame and express the basic aesthetic 
perspectives necessary for this kind of research.
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Ashorthistory

FirstProgram

The starting points for this research came from our work 
on Slow Technology, a design program centred on the 
aesthetics and especially temporal expressiveness of 
computational technology (Hallnäs and Redström 2001). 
The first design research program for textiles and compu-
tational technology published in the Nordic Textile Journal 
(Hallnäs et al 2002b) were based on two basic (re-)defi-
nitions: that computational technology is a material, and 
that computational things are displays. The focus of the 
program was the interplay between spatial and temporal 
gestalt in the design of everyday (textile and computational) 
things. As such, the program called for a close integration 
and combination of computational and textile materials on 
basis of their expressions rather than in terms of techno-
logical innovation. Although such technological innovation 
will be part of the research carried out, the idea was work 
on basis of an aesthetic perspective.

The very first experiments we made explored different 
kinds of both static and dynamic projections on textile sur-
faces, including surfaces that would move slightly (e.g. the 
Chatterbox, Redström et al 2000). The projections were 
later replaced by more focused work on the movements 
and dynamics of textile materials as expressions of infor-
mation and computation (e.g. the Information Deliverer, 
Hallnäs et al 2002a). 

Definitions,programs

As practices and disciplines change and evolve in relation 
to new technologies and their possibilities, relations to 
other disciplines sometimes have to change too. With the 
emergence of smart textiles, new intersections between 
textiles, electronics, computation, etc. have been created 
(cf. e.g. Braddock and O’Mahony 2005, Van Langenhove 
and Hertleer 2004). To ground collaborative research, as 
well as to frame research questions, we can not always 
rely on established disciplines and normal modes of con-
duct in such situations and there is often a certain need 
to reframe questions and revisit basic definitions in terms 
of both theoretical and practical experimentation. In this 
work, we have aimed not only at joining people from such 
diverse disciplines as textile design and interaction design, 
textile and electrical engineering, but at creating a new 
common ground for such diverse disciplines as textile 
design and interaction design, textile and electrical engine-
ering, etc. in order to explore smart textiles, their applica-
tions and implications.

The research discussed here works with notions of “pro-
grams” and “definitions” as a way of dealing with such 
issues (cf. Hallnäs and Redström 2006). Programs are 
used to frame questions and gather resources, creating 
a basis for experimentation by setting an overall agenda 
and design focus, often also including basic research 
methodology. Definitions, on the other hand, are specific 
proposals, or propositions, regarding what it is we design 
and experiment with. For instance, such definitions can 
be about re-defining what a certain kind of object is, like 
how we initially defined a computational thing as a display, 
i.e. as something presenting the results of computation. 
It could also be a (re-)definition of what a certain kind of 
design is all about, as in how we worked with definitions of 
interaction design as “act-design” (as distinct from e.g. a kind 
of design being about interfaces or interactive artefacts).

This makes it possible to trace general developments and 
basic transitions in how both programs and definitions are 
revisited and restated as the research process unfolds. 
And so before presenting a new program, let us revisit 
some of the original ideas and experiments.
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SecondProgram
After the first experiments, which in 
many ways were quite abstract, there 
was a shift towards working with app-
lications. Working with a wider range 
of disciplines, as well as with both 
academic and industrial partners, a 
new program called “IT+Textiles” was 
formed where notions of materiality 
where combined with a stronger 
focus on use and use contexts 
(Redström et al 2005). While notions 
such as that computational techno-
logy is a material, and that compu-
tational things are displays were still 
central, additional perspectives were 
added. Especially by the (re-)definition 
of interaction design as being act 
of use. In this program we also put 
focused on a certain kind of applica-
tions for smart textiles, namely infor-
mation and communication devices. 
The basic perspective was, however, 
kept as we worked with emotional 
and aesthetical aspects of communi-
cation. Working with everyday things 
and environments, the program was 
also an exploration of the transforma-
tion of everyday things by the intro-
duction of information and communi-
cation technology, and how this might 
create new intersections between the 
traditions of technology development, 
textiles, and craft.
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Reformulatingbasicpositions

During the last 5 five years there has been significant 
developments within the area of smart textiles. There are 
now both curricula, PhD programs and established con-
ferences. It is a development that goes from experimental 
products to systematic investigations, and development, 
of basic advanced textile design- and construction tech-
niques (cf. Berglin 2005a, 2005b); and from experimental 
design programs to development of foundations for a 
changing textile design (cf. Hallnäs and Zetterblom 2004, 
Jacobs and Worbin 2005, Landin and Worbin 2005, 
Worbin 2005).

Although there have been significant developments in 
terms of both theory and practice, the basic need to deve-
lop a new textile and interaction aesthetics remains. There 
is a constant need for developing the basic aesthetic per-
spective as to make sure we continue to push the boun-
daries of the design space avoiding irrelevant technological 
kitsch and too-early conservation of expressiveness possi-
bilities. And so we formulate a new position with respect to 
aesthetics based on the results and knowledge gained 
– a kind of textile interaction design aesthetics.

The notion of “textiles” refers usually to categories of 
materials, techniques and products. As such there is a 
natural distinction between the areas of textile- and fashion 
design, textile technology and textile management. Smart 
Textiles extends the material- and technological basis for 
the textile area thus forcing textile design to radically chan-
ge. This is somehow the common picture; smart textiles 
design is technology-driven. But it would also be possible 
to turn this picture up side down.

Let us imagine we view textiles from the point of view of 
use and expression of use. “Textiles” is then not primarily a 
matter of materials and techniques, but things we use for 
this or that. From this point of view, smart textiles extends 
the product/things basis for the textile area forcing texti-
les technology – and management – to radically change: 
smart textiles is design-driven. In this up side down picture, 
Smart Textiles is seen as a design program that is a driving 
force in the development of technology and management.

In reformulating our initial position we sketch in what fol-
lows a program for textile interaction design. 
In a design program we always refer – implicitly or explicitly 
– to a notion of form that defines the design perspective 
the program rests on. There is, for example, a big dif-
ference in automotive design that focus on construction 
of the car and the design of its outer shape respectively; 
we build the car and form its outer appearance. In the first 
case it is a matter of expressing functionality, while in the 
second case it is perhaps more a matter of expressing 
style in a broad sense. 

Textileinteractiondesign

By interaction design form we understand in what follows 
the way a thing/system relates function and interaction to 
each other. Function refers to what the thing/system does 
when we use it. Interaction refers to what we do when we 
use the thing/system. Thus, in textile interaction design 
focus is on a relation between function and interaction, 
e.g., the carpet is not first of all the thing laying on the 
floor, but a relation between me walking, talking, sitting, 
etc. and the carpet protecting, absorbing, being soft, etc. 
This relation has its foundation in our exploration of two 
basic questions:

(A) What are we doing using textile things?
(B) What are textile things doing when we use them?

It is the way in which we answer these two questions that 
draw the boundaries of the design space. It is here we 
formulate the foundations of the design program. This is 
not far from actual fashion design practice, but for textile 
design, being much more technical in nature, it would be a 
rather radical shift in perspective.

So what does it mean and how does this view of textile 
interaction design relate to smart textiles issues like the 
integration of textile- and computational technology and 
the use of new high tech textile materials? Since we do 
not start off from materials and techniques there are no, 
implicit or explicit, boundaries drawn up by materials and 
technology. It is for instance rather natural to interpret 
“being flexible” in terms of integrating programmability and 
stretch-ability.

The more general issue here is somehow to redefine “tex-
tiles”, not in terms of new materials and techniques, but 
in terms of characterisations of relations between “textile” 
function and “textile” interaction. As a design program it 
focuses on exploring definitions of “textile” function and 
“textile” interaction as a foundation for experimental inter-
pretations of the relations between them. This is not mainly 
a matter of conceptual work, but design work that can 

take many different forms: things, experimental products, 
video works, photography, performances, interventions, 
text, etc. We express this relation; being “textile” is a pro-
perty of the relation. The basic program aim is thus to 
explore this alternative way of defining “textiles” in terms 
of expressions of interaction; it opens up an opportunity 
to explore and suggest new meanings through a sort of 
experimental textile interaction design. We design with 
focus on a “textile” expression of interaction. 

So let us imagine we design something and present it 
as textile design with reference to a textile expression of 
interaction. What could that mean? Well, we explain what 
it means to use it and what it does as we use it and finally 
point out the basic characteristics of the way in which it 
relates these two perspectives in a “textile” manner. It is 
like presenting a car; we explain what it means to drive it, 
we give a basic technical description of the car and then 
we say something like “so you see it is a rather sporty, 
environmental friendly, etc, vehicle”. We could of course 
do the same with a “carpet” without any reference whatso-
ever to weaving, wool, etc.

However, notions of function need not be as detailed as 
in the description of the use of a car or carpet. Just as 
current textile design sometimes (have to) work with more 
general functional properties such as sound absorption, 
heat isolation, softness, etc., so could textile interaction 
design by asking basic questions like how isolation proper-
ties are related to my body heating the material, how the 
sounds I make relate to the acoustics of the textile, etc. In 
this sense, work with interaction form might still be rather 
abstract or vague with respect to use, but still highly speci-
fic in terms of expressiveness. Indeed, a typical example of 
an experimental design program along this line of thinking 
would be to systematically explore notions like “soft”, “flex-
ible”, etc., as basic characteristics of a textile expression 
of interaction.
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Remarks

Textiles “do” things also without electronics or computa-
tion, and thus explorations of textile expressions of inte-
raction need not be restricted to the area of smart textiles. 
Explorations of notions like soft, flexible, etc., does not 
have to be based on how new and increasingly smart 
textiles might extend temporal flexibility, e.g., materials that 
can be re-programmed or that have elaborate program-
med dynamics. In fact, studies of textile interaction form 
will probably imply work on both smart as well as more 
traditional textile design.

This issue of how we may relate to the dynamic proper-
ties of smart textiles is also one of the things that differ the 
most between our early experiments and the new pro-
gram proposed here. Whereas we from the start set out 
to explicitly explore relations between spatial and temporal 
form, in order to put an emphasis on how we might think 
about combining textile and computational material from an 
aesthetic point of view, this new program deals much less 
with the issue of material integration. Instead, it is a respon-
se to the increasing body of work on such new materials, 
and how an often technology-driven development risks 
generating solutions waiting for a problem; a kind of tech-
nological kitsch where issues of how function, interaction 
and form are related to each other have been neglected. 

What is difficult here is to think upside down. It is difficult to 
leave the idea that it is certain materials, technologies and 
techniques that characterises “textiles”, even if it is just for 
the purpose of exploring an experimental design program. 
But the basic problem is that foundations are already uns-
table. Already now, it is difficult to define what constitutes 
a textile material or technique in a way that will not just 
conserve the status quo, thus risking that new smart texti-
les will be treated as yet another component of information 
and communication technology development. We need to 
find other ways of expressing a design-driven perspective 
on smart textiles. We need to dwell on the issue of textile 
things, to revisit and rethink matters of function and use. 
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