
Volume 09
Inside Making

Collaborative Making: Developing expressive e-textiles for dance 

Frances Joseph

Faculty of Design and  
Creative Technologies
Auckland University of Technology
Auckland 1142, New Zealand

Abstract: The materiality of e-textiles is complex, involving both physical and computa-
tional dimensions. These include yarn and textile structures, hardware and software  
for sensing, processing and display, and the integration of electronic systems and power  
supplies into garments. The materiality of a smart dance costume extends beyond the 
garment itself to engage with the dancer’s movement, the environment of the performance  
and the audience. Interactivity is generated and amplified through the relationships 
between these different material, computational and behavioral dimensions. This 
paper discusses a project to design e-textiles for dance. The development of e-textiles 
requires a multidisciplinary approach that brings its own conceptual, procedural and 
communications challenges. Prototyping, as a process of materializing and testing 
options through making, was critical to this process. The theorization of e-textiles still 
tends to be informed by techno-functionalist discourse related to parallel developments 
in human computer interaction and ubiquitous computing. This project was engaged with  
tangible interaction to develop expressive e-textiles for dance. This required technical, 
behavioral and aesthetic considerations developed through a methodological and theo-
retical awareness of the materiality of e-textiles and collaborative making processes.
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The area of e-textile design is recognized as a multidisciplinary domain. Specialists including 
‘chemists, physicists, biologists, material scientists, computer scientists… textile specialists 
as well as artists,’ are engaged in this emerging field. (Küchler, 2008: 102). While the scientific 
developments of e-textiles for health and sport applications, such a bio-monitoring, have led 
the field in terms of technical innovation and application, the development of open-source 
electronic prototyping platforms, such as Arduino, have led to a growth in more experimental 
approaches, leading to artistic applications such as expressive interactive textiles: ‘With 
the ability to sense and/or react to external stimuli, interactive textiles points out new textile 
expressions and usage. Just like in interaction design, the area of interactive textiles is dealing 
with issues from many disciplines’ (Persson, 2009: 7). This paper discusses the collaborative 
development of expressive e-textiles for dance costumes and the material, aesthetic and 
methodological considerations that emerged and guided this ‘Dynamic Textiles’ project.

Collaborative production requires a focus on articulation, dialogue and co-ordination to 
support iterative design development. Beyond such teamwork, based in human relationships, 
there is another important collaborative dimension—the relationship between human makers 
and materials: ‘Typically one thinks of collaboration as being between human beings. But…
in a slightly different sense you also collaborate with your materials, onto which you do not 
simply impose your vision, but rather discover it there.’ (Kaiser, 2004: unpaged)

The notion of materiality in relation to e-textiles extends beyond the physical dimensions  
of yarn, structure and surface that are fundamental to traditional textile design. The integration 
of computer hardware and software into textiles raises more complex physical and performa-
tive issues: ‘Computational technology is not objective material used to add functions. It is, just 
like any physical material, an expressive material with the difference that it mainly shows itself 
in use.’ (Persson, 2009: 5) The process of developing e-textiles is a making process, where 
the computational is integrated with other material considerations and construction processes:

As computational technology appears far from the personal computer as we know it,  
and “buttons-and-screen interfaces” are replaced by alternative interfaces, designing 
computational technology means dealing with hardware just as much as software, with 
product design (or smart textiles design) just as much as programming. (Ibid.)

The importance of ‘an aesthetic language to guide and analyse [these] computational com-
positions’ (Wiberg and Robles, 2010: 65) and better understand and articulate the meaning 
of these new digital and physical substrates and their intersection with social and material 
worlds is recognized by a growing number of writers on interaction design (Dalsgaard and 
Hansen, 2008; Wright, Wallace and McCartney, 2008; Wiberg and Robles, 2010; Penny 2011).

Within the specific context of e-textiles for dance costumes, both functional and aesthetic  
issues must be taken into equal account. While the Dynamic Textiles project was experimen-
tal, it was guided by the need to integrate the textile into a wearable artifact (a costume) that 
was comfortable, safe, reliable and responsive and was in keeping with the choreographer’s 
vision expressed in the poetics of the dance and its theatrical presentation. Kozell (2007) has 
recognized and written about this complex relationship between aesthetics, technics and the 
body in the design of wearable technologies for dance: 

The poetic aspects of wearables are set in motion by design decisions from the earliest 
stages of development. Even a lack of attention to sensuality, kinesthetics, or poetics 
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is, by default, succumbing to a particular look and feel. The conditions for a particular 
poetics are set in place by decisions to make the circuitry and wiring softer, pliable; to 
create degrees of responsivity and configurability; to make the wearables subtle or even 
hidden. Designing with an awareness that by means of a wearable device we enter into a 
duet with ourselves as well as with others is designing from the standpoint of flesh, as is 
affording the ability to alter its modes and functions, to take it off, and, crucially, to switch it 
off. (Kozell, 2007: 286)

The two collaborative registers of human teamwork and material engagement underpin this 
discussion of the project. Through a consideration of the collaborative design process, this 
paper identifies and addresses some of the material, technological, and performative consid-
erations that influenced the development and outcomes of the Dynamic Textile project. In doing 
so the paper engages in a consideration of the aesthetics of interactive e-textiles as part of 
a wider discourse about the perception and validity of interactivity as a form of art. Penny 
(2011) has noted that ‘we appear to have advanced little in our ability to qualitatively discuss 
the characteristics of aesthetically rich interaction and interactivity and the complexities of 
designing interaction as artistic practice; in ways which can function as a guide to production 
as well as theoretical discourse’ (p. 72). 

The materiality and wearability of e-textiles brings distinctive perspectives to the discourse 
of interactivity, a discourse that first emerged in the 1980’s with the development of screen-
based media and a focus on issues such as usability and function. The focus of ‘human-
computer interaction’— initially through the metaphor of graphical user interfaces (GUI) and 
then through the invisible integration of ubiquitous computing—was on the representation 
and theorization of the relationship between the physical and the computational (Wiberg and 
Robles, 2010). Interactive, expressive e-textiles engage and open up new, tangible dimensions 
and possibilities for making meaning: ‘What is really at stake is a new kind of surface ontology 
which replaces the opposition of inside and outside, invisible and visible, immaterial and 
material, with a complementary relation that thrives on transformation rather than distinction’ 
(Küchler, 2008: 116).  In their consideration of aesthetics, materials and interaction design, 
Wiberg and Robles (2010) introduced the notion of ‘texture’ to address such compositions. 
They propose this as a way of re-thinking the division between the material (atoms) and 
the computational (bits) that underpinned earlier conceptualizations and technologies of 
interactivity. ‘The term applies to feel, but it also addresses appearance or the way underlying 
infrastructure is communicated to an observer, it operates phenomenologically.’ (Wiberg and 
Robles, 2010: 68) 

The outcome of the Dynamic Textiles project was, in one sense, a failure, in that the final 
product—an interactive, sound responsive, fibre optic sleeve—was, in the end, not used in 
the stage production. However the project itself had many valuable outcomes. In addition 
to the evocative and expressive interactive artifact produced (which received much critical 
acclaim and will be used in a future dance performance in a more intimate venue) the project 
assisted the team in developing a greater understanding about interactive e-textiles, and 
collaborative production. It also provided an opportunity to investigate relationships between 
making, interactivity, materiality, computing and aesthetics. 

Initiated in March 2012, the Dynamic Textiles project set out to develop interactive costume 
elements for use in the premier of the New Zealand Dance Company’s (NZCD) production 
‘Language of Living’ to premier in Auckland in August 2012.

While some members of the project team had prior experience working together on other 
projects, the Dynamic Textiles group was formed especially for this project. It was organized 
through the Textile and Design Lab (TDL) a research and development center at Auckland 
University of Technology that is engaged with design and innovation through new fashion  
and textile technologies. During its six years of operation, a number of innovative costume 
design projects using technologies such as digital textile printing and seamless knit have been 
undertaken in conjunction with New Zealand film, television and theatre production companies 

Project and Team
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(see ‘Case Study 3/2010: The Lovely Bones—New Line Cinema’, http://www.tdl.aut.ac.nz/
case-studies). 

However, the e-textile research previously undertaken at the TDL had focused on the 
development of smart knitted textiles and technology integration into garments for health 
and sportswear with commercial partners (see ‘Case Study 2/2008: Integrated Bio-harness 
Development’, http://www.tdl.aut.ac.nz/case-studies). Such projects were concerned with 
developing textile structures that would enable precise measurement of physical processes 
such as breathing rate, heartbeat etc. and were technically oriented. The Dynamic Textiles 
project provided an opportunity to explore more expressive applications within an artistic 
rather than scientific research and development environment.  Penny (2011) has recognized 
a fundamental distinction between functional forms of interaction design, that are instrumental 
and where engagement is purposeful leading to an outcome or result, and aesthetic forms 
which are concerned with interactivity as a medium that produces meaning (Muller, Edmonds 
and Connell, 2006). In relation to expressive e-textiles, materiality is an intrinsic part of an 
artifact’s interactivity.

Figure 1. Lyle Reilly and Charlotte Alexander discussing technology integration.

The materiality of e-textiles is complex, involving yarn selection and textile structures, 
hardware and software components for sensing, processing and presenting electronic signal 
changes; the integration of electronic control, display and energy systems safely, comfortably 
and unobtrusively into garments; the ways that these elements interact to influence the way 
a textile/ garment looks, moves and feels; and how a performer can communicate with and 
through the material artifact to the audience. In addition, the visual and performative dimen-
sions of the artifact have to work in conjunction with the aesthetics of the music, set, lighting 
and other theatrical elements of the production. Such diverse demands require a team ap-
proach with specialists drawing from their particular areas of expertise, collaborating to extend 

http://www.materialthinking.org
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into a new transdisciplinary field. Ramadier (2004) has recognized that transdisciplinarity, while 
necessarily drawing from disciplinary practices, is based on the assumption that the articulation 
between disciplines is vital to address the complexity of contemporary issues. 

The core project team of four included Lyle Reilly, a lecturer in fashion design with 
experience in garment construction and the development of smart cycle wear; Hyun Jin Yun, 
a textile design postgraduate student who works with knitted illuminated textiles; Charlotte 
Alexander, a student from AUT’’s creative technologies degree who works with electronics 
and programming; and the author who has a background in design for performance, including 
puppetry. The project also had support from Gordon Fraser, the TDL’s senior technician, and 
logistical back up from TDL manager, Peter Heslop.

 
Traditional product design processes have tended to focus on functionality and the modeling 
of form and space. Interactivity has introduced a temporal dimension that is both technological 
and performative. 

Whether computational things and systems are meant for communicating information, 
learning, pleasure, beauty, critical design or for professional use etc., the design process 
and methods differ from those concerned with industrial and product design. Being a 
time-material, the transformable art of these artifacts differs from non-interactive materials. 
(Persson, 2009: 7)

This shift from how an object behaves when we use it, to the way our use or engagement 
defines the affordances of things, is of fundamental concern in the development of e textiles: 
‘It is a shift of focus…from the visual presentation of spatial form to the act presentation of 
temporal behavior’ (Hallnäs and Redström 2006). Further amplifying this spatio-temporal 
dimension is the Dynamic Textiles project’s engagement with costume elements for dance. 
Elizabeth Grosz has recognised that while an understanding of bodies requires a spatial and 
temporal framework, ‘space and time themselves remain conceivable insofar as they become 
accessible for us corporeally.’ (Grosz, 2001: 32).

Project Methodology

Figure 2. Lilypad components 

A hybrid approach was developed, drawing from practice-based and technology development 
methodologies. This process involved individual and group making, testing, reflective analysis 
and systematic documentation to support a productive collaborative dynamic. 
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Initial discussions with the NZDC production team took place several months before cho-
reographic development was initiated, at a stage when few details of the production design 
had been resolved. The overall theme was described as evolutionary and organic. We were 
asked to develop responsive, illuminated textile elements that used subtle coloration and 
could be incorporated into dancers’ costumes.  Given this very open design brief, we decided 
to take an exploratory approach, experimenting with a range of sensor inputs, lighting systems 
and effects, yarns and textile structures and developing some basic prototypes which could 
be taken further after testing and consultation with the director. 

The project was planned to occur in two phases—the first being experimental and 
lab-based, would involve an iterative process of exploration, reflection, prototyping, testing 
and review by the research team, with some feedback from the NZDC production team. 
The second phase of the project would focus on the development and refinement of specific 
prototypes in consultation with NZDC choreographer and director Shona McCullogh, lighting 
designer Matthew Marshall and costume designer Andreas Mikellis. It would also involve testing 
by dancers in rehearsal and theatre spaces.

Experimental design within practice-based research is not concerned with solutions to 
problems but with understanding the properties of materials, technologies, constructions, 
expressions and their aesthetic potential (Persson, 2009). The first stage of the project was 
conducted through a process of collaborative creative practice, with regular weekly meetings 
and periods of individual and collaborative making. Communication within the group was sup-
ported through social media so team members could post references, documentation, planning 
documents, analytical and reflective commentary and discussion. The iterative phases of this 
first stage of the project included:

 
01. Technology and materials research and evaluation using online sources, correspond-

ence or discussion with suppliers, user groups and specialists and prior experience of 
team members;

02. Selection and ordering of materials and components;
03. Experimenting and testing properties of materials and developing some basic prototypes 

in the lab environment which were subject to team evaluation, reflection and some 
refinement;

04. Online project communication and sharing of documentation, references and reflections;
05. Presentation, evaluation and feedback from director and costume designer in lab envi-

ronment;
06. Development of second phase of prototypes, testing and feedback, and
07. Selection of three approaches by director for further refinement.

Figure 3. Early prototype using monofilament and reflective yarn
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The second stage of the project had a stronger focus on problem solving in relation to practi-
cal issues such as garment fit, ways of quickly putting on and taking off the garment by the 
performer and power source integration. However, solutions to these sorts of problems were 
intricately linked to the aesthetic development of the interactive artifact, affecting its visual, 
performative and communicative dimensions. Aesthetic refinement was a key focus of the 
second stage, which involved: 

08. Development of third group of prototypes;
09. Testing by dancers during initial rehearsals and evaluation by director, lighting and  

costume designer in rehearsal space;
10. Decision to focus on sound responsive fibre optic sleeve;
11.  Iterative refinement and testing of ‘sleeve’ prototype by dancers in rehearsal space, and
12.  Production of final sleeve and tuning of lighting effects to music and space.

Figure 4. Hyun Jin Yun testing fit and flexibility of sleeve prototype

Experimentation and prototyping were core processes used across the Dynamic Textiles 
project. Schön (1983) identified three different types of experimental practice. These included 
exploratory experiments, where an action is undertaken to see what happens; move testing 
experiments, where an action is undertaken ‘with an end in mind’ (p. 146); and hypothesis 
testing experiments where a predetermined outcome is sought and results are measured 
against a hypothesis (Ibid.). These three types of experimentation were utilized in different 
stages of the Dynamic Textiles project. Exploratory and move testing approaches were used 
in Stage One of the project as materials, structures and phenomena were explored, com-
bined and new possibilities arose. In Stage Two of the project move testing and hypothesis 
testing experiments were utilized to extend, improve and finalize the design.

Prototyping was central throughout the design and development process. Interactive 
artifacts are complex, and different types of prototyping may be used ‘to represent different  
states of an evolving design, and to explore options’ across different stages of project 
development (Houde and Hill, 1997: 1). An artifact like an interactive e-textile garment will 
have a range of software, hardware, and material, auditory, visual, and interactive features. 

Experiments and  
Prototypes
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These may need to be explored and evaluated separately and then in combination with other 
features to develop a system. Prototyping is a process of materializing and testing options 
through making:

When getting in physical contact with the material, you get knowledge about construc-
tions and design that will raise certain questions of interest during the process. Without 
making the prototype you will not gain the same experience and knowledge. Materializing 
an idea also means that we are able to speculate how it could be used. A prototype is a 
way to suggest new use, possible scenarios and new aesthetical expressions. (Persson, 
2009: 15)

In a collaborative project, prototyping is also an important form of communication that can 
help integrate different perspectives within a multidisciplinary design team. Prototyping is 
also an important way to communicate with project partners and users: ‘Designers evaluate 
their options with their own team by critiquing prototypes of alternate design directions. They 
show prototypes to users to get feedback on evolving designs. They show prototypes to 
their supporting organizations (such as project managers, business clients, or professors) to 
indicate progress and direction (Houde and Hill, 1997: 2). Within the Dynamic Textiles project, 
prototyping was used across different stages of the project to explore specific features and 
combinations of features and options, to communicate within the team and with different 
project stakeholders.

Initial investigations centred on forms of lighting and illumination that could be incorpo-
rated into responsive textiles for dance performance in a theatre. Light forms investigated 
included light emitting diodes (LED’s), electroluminescent (EL) wire and fibre optics. We also 
looked at different types of surface treatments and materials that responded to light including 
photo chromatic treatments and reflective materials such as fabrics and yarn. Another area 
of investigation was into sensors that could monitor aspects of dance and the performance 
space. We experimented with accelerometers that detect speed of movement; compass  
sensors that detect geographical orientation and tilt sensors that recognise the degree of 
side-to-side movement. These were all available commercially as miniaturised hardware 
components. We also explored forms of integrated textile sensors using knitted smart yarns. 
These can be used to detect changes of resistance in a textile through physical impacts such 
as stretch or pressure. During this initial experimental phase we used available power sources 
such as torch batteries or mains power, to focus on the type of lighting effects that could be 
produced from a given form, or the types of movement that would activate a particular sensor. 
These responses were recorded and gauged from numerical values generated through a 
sensor onto a computer screen. From these early experiments and discussions among the 
group we identified a number of lines of investigation combining two or more forms.

These early investigations led to the development of groupings of basic prototypes  
associated with particular materials and/or technologies. These prototypes were based on 
combinations of lighting/yarns/textile structures and sensors, the effects they could generate 
and the methods and parameters of generation. Prototype development brought team mem-
bers together and allowed us to collectively analyse and identify which of these early experi-
ments showed potential, the problems they each presented and how they could be further 
developed. One example of this stage of the project is detailed here:

Our initial work with EL wire identified a number of technical issues including excessive 
heat generation and the physical size of power source. The requirements of integrating  
technology into contemporary dance costumes are demanding. Costumes need to be flexible 
and fitting to enable a wide range of movements —and body positions—the performer can  
be rolling on the floor, doing shoulder stands, squatting, twirling and leaping within a single 
performance. This can pose significant problems in relation to the size, placement and inte-
gration of fragile electronic components. However at this early stage our primary focus was 
the aesthetic potential of the medium. The neon-like quality and color of light was identified by 
the NZDC production team as being too strong and artificial looking in relation to the overall 
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look being developed for the show. Recognizing that there was limited value in addressing 
specific technical problems until we were sure about the director’s aesthetic direction and the 
lighting and sensor technologies that would best support it, we then began to explore ways to 
integrate EL wire into a knitted textile so as to break up and soften the neon-like effect of the 
light. 

We looked at the botanical drawings and animations by Japanese artist Macoto Murayama 
(http://www.designer-daily.com/inorganic-flora-by-macoto-murayama-21373). Drawing 
from the organic look and pointillist light quality in some of these animations and from previ-
ous work by team member Hyun Jin Yun making illuminated knitted structures (a case study 
of her project is available on http://www.tdl.aut.ac.nz/case-studies) a number of samples 
were produced. These used different knit structures and yarn types to encase and partially 
cover the EL wire. The team recognised the potential for further development, especially 
when the textile incorporated reflective yarn that tended to amplify and extend light across the 
textile. However, there were limitations in terms of sensor impact in relation to EL wire. While 
EL wire has many attributes including brightness and visibility, one of its limitations is that it 
hard to modulate light intensity or to dim it—it’s either on or off—so sensor data that recorded 
gradations or signal shifts ranging from weak to strong could not be mapped or represented 
effectively through this medium. We recognized that the logic or meaning of lighting that 
switched on and off depending, for example, on how fast the dancer moved or the angle she 
turned her body, would be difficult for an audience to understand—there would be no ‘way-in’ 
for the audience (Kozell, 2007). While it is not necessary for an audience to understand every 
technical detail in a performance that includes expressive e-textiles, it is critical that any effect 
generated makes sense in terms of a performance and that, either intuitively or rationally, the 
interactive element is meaningful in that it is consistent with the logic of the dance and  
its environment.

In the next phase of Stage One of the project we began to combine earlier exploratory 
prototypes. For example we had made a prototype with a compass sensor linked to a RGB 
(red/green/blue) LED so that a shift in the physical orientation of the sensor caused a color 
change in the light. Colchester (2007) has recognized that even though light emitting diodes 
and fibre optics have been seen in commercial products since the 1970s, it is only recently 
that they have been integrated into textile structures.

 In another early series of prototype we knitted and then wove lightly scored optical fibre 
with a range of different yarns and tested these samples (with a white LED light source) to 
see how the textile illuminated, moved and could be shaped. One textile made on a hand flat 
machine using fibre optics and fishing trace line (monofilament) had interesting visual and 
kinetic qualities. It was bright and supple.

The next move-testing stage of prototyping saw both these approaches combined to 
produce a knitted translucent textile prototype that communicated changes in wearer ori-
entation through color shifts. These color shifts blushed across a range of hues rather than 
switching directly from red to blue to green. It was a textured composite in that incorporated 
the different material, computational and behavioral dimensions. Even with such breadboard 
prototypes we recognized this system was responsive and— it could be ‘played’ like a musi-
cal instrument rather than just signalling information. It engaged the performer—it was an 
expressive textile.

From seven prototypes the director identified three approaches for further development. One 
of the groups of prototypes explored photochromatic inks that responded to environmental 
changes such as types or levels of light. Beyond the visual effects we explored, this medium 
had the advantage of not requiring the dancer to wear a power source or transmitter, so it 
could be easily integrated into a costume.  A second set of prototypes used an accelerometer, 
colored LED and long whip-like strands of sanded fibre optics. At a certain speed of move-
ment/level of acceleration these strands would light up or shut off. Attached to a hand piece 
they became an extension of the dancer’s arm, and could be used to create a dynamic series 
of illuminated wireframe-like shapes. The geographically oriented RGB knitted fibre optic 

Stage Two Developments
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textile (detailed in the previous section of this paper) was the third approach to be selected for 
further development.

Through another process of prototyping, testing and evaluating it was decided that within 
the remaining timeframe we would finalise one prototype using fibre optics, RGB LED’s 
and a sound activated sensor. This would be developed as a scarf/sleeve like structure 
that draped around the neck and along one arm, tapering into a bird’s head-like form and a 
flexible tassel of optical fibre.  The decision to use a sound sensor was made because there 
were choreographic and aesthetic limitations in relying on geographical orientation as a trig-
ger when the audience was seated in a fixed position. Testing also suggested that using the 
music the dance was choreographed to as a trigger for the e-textile produced an interesting 
parallel of human and technological response. The scarf/sleeve/bird/tassel like object evoked 
the shape of microorganisms and primitive sea creatures like sponges. These associations 
were in keeping with the evolutionary/organic theme of the production. A wide range of move-
ment could be expressed through the artifact including sinuous arm movements when it was 
worn as a sleeve; whip-like movement extending out through the tassel; wrapping, hug-like 
gestures when the arm and textile were wrapped around the dancer’s body. A WIFI transmit-
ter was used to relay the music to the microprocessor, as there was some concern about the 
effects of interference from audience sounds if we relied on live sound in the theatre.

After testing different types of batteries and battery chargers and knowing that the show 
was planned to tour, we decided to use standard rechargeable torch batteries that could be 
easily sourced and replaced if our back up sets ever failed. All the electronic components 
were secured in a small padded zipped bag that was worn diagonally strapped over one 
shoulder with the component pack sitting cross the upper back where it was relatively safe 
and did not impede the dancers movement. The phases of the dance were traced and 
emphasized by shifts of color and light intensity across the textile and amplified through its 
movement. Three different versions of the sleeve were made using different filament gauges, 
stitch structures and sleeve lengths until the production team and the dancer were happy 
with the look, feel and performance of the costume. A second identical sleeve was then con-
structed as a back-up version. 

Figure 5. Illuminated sleeve, final version
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While the costume was recognized by the production team and cast as being highly original, 
evocative, flexible, comfortable and beautiful, it was evident, when we moved into the large 
(400 seat) theatre space for full rehearsals, that the light intensity of the sleeve was not 
strong enough to be seen properly by audience members at the back of the theatre. It looked 
like a hazy ghost rather than the scintillating, sinuous, diaphanous form that was visible from 
a more proximate position. 

Earlier in the development process we had experimented with stronger power sources, 
but this had created overheating. While this issue was resolvable it required more time than 
we had available. Onstage, smaller things (such as a prop, an expression, a gesture) are 
emphasized with strong theatrical lighting—but in the case of an illuminated costume, theatre 
lights kill rather than heighten the effect. While we had recognized the lighting intensity of the 
sleeve could be an issue, we had adjusted various components (by using a stronger type of 
LED and optimizing the distance between the LED and fibre optic to increase illumination) 
as we moved from lab to test space and through a series of ever-larger rehearsal spaces. 
However the cavernous theatre was significantly larger and so the illuminated e-textile sleeve 
was not used in the show. It became another prototype as we continue to work on the 
development and articulation of expressive e-textiles. 

Although the members of the Dynamic Textile group were initially disappointed, we 
were excited by the artifact we had produced and the discoveries we had made through the 
collaborative process. The different skills and understandings we brought individually to the 
project were extended through a collaborative engagement across its material, technical, 
performative and aesthetic dimensions. The articulation between these different dimensions 
and their associated disciplinary underpinnings was enabled through processes of making, 
reflection and collaboration.

The interconnection between aesthetics and interaction has been recognized by Djajadin-
ingrat et al. [2000], who suggest that aesthetics and interaction are interwoven concepts, 
rather than separate entities. Wiberg and Robles (2010) have argued for the importance of 
aesthetics as a way of bridging a fundamental ontological distinction made between ‘atoms 
and bits,’ the material and the computational, that defined earlier models and theories of 
interaction design. In the field of interactive textiles these relationships are transmitted and 
manifest through the materiality of the textile and its digital response systems, the body and 
movement of the dancer, the audience and the physical dance environment. Texture as the 
intersection between these different dimensions of expressive e-textiles is not well articulated 
or theorized. The project initiated an exploration of this emerging field. 

Different specialist languages and methodological approaches, that tend to be accepted 
as the norm within a specific discipline, need to be considered and negotiated within a multi-
disciplinary team. Collaborative processes can assist the formalization of tacit knowledge 
because the group requires more explicit information to co-ordinate, evaluate and integrate 
different stages and areas of project development. Aesthetic inquiry can help articulate and 
guide the bridging of material, computational and behavioral considerations into compositions, 
and contribute to the understanding and articulation of interaction design. Inquiry through 
collaborative processes of experimentation and making is vital to the development of the 
complex trans-disciplinary field of e-textiles and its discourse.

Conclusion
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