
Wearing Sound: The Foundations of Sonic Design

Fashion is primarily a visual ontology consisting of definitions, theory and methods 
that are based on visual language. This research revises fashion by approaching it 
from a different—sonic—perspective wherein sound is considered not as a negative 
aspect but as a potential source of a new theory and facilitator of the evolution of 
new methods. Sound is thus presented not as a secondary quality of designed objects, 
but as the main idea-generator. The research opens new avenues for design thinking 
with ears rather than eyes. This thesis explores clothing and fashion from the   
perspective of listening rather than seeing, sounding rather than showing, and is  
a form of rethinking and redefining fashion by starting with the the statement   
that dress is sound.

An investigation into sonic expressions is seen as a disruptive fashion practice, and 
could be described as a process of ‘unlearning’—encouraging one to leave behind 
pre-existing knowledge of fashion expressions by focusing on something else when 
defining and designing processes. That something else is sonic expressions. 
By rethinking the dressed body as a matter of sound gestalt, this research goes   
beyond existing communication models in fashion design to examine sonic   
language, wherein foundational definitions play a central role and form the basis  
for the new practice. The research was designed to facilitate the exploration and 
design of sonic expressions.

The research addresses an identified gap in knowledge through the Sonic Fashion 
Ontology, which constitutes new, foundational knowledge of sonic expression.  
The research findings challenge existing theory with new terms, definitions, 
methods, and tools, and show the importance of understanding fashion as a 
platform for new knowledge production and critical thinking, along with 
unlearning and rethinking preconceptions of what dress is and could be. 
Furthermore, the results have implications for ways of thinking in design   
in relation to e.g. diverse communities such as the visually impaired.
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Fashion is primarily a visual ontology consisting of definitions, theory and methods 

that are based on visual language. This research revises fashion by approaching it 

from a different—sonic—perspective wherein sound is considered not as a negative 

aspect but as a potential source of a new theory and facilitator of the evolution of 

new methods. Sound is thus presented not as a secondary quality of designed objects, 

but as the main idea-generator. The research opens new avenues for design thinking 

with ears rather than eyes. This thesis explores clothing and fashion from the   

perspective of listening rather than seeing, sounding rather than showing, and is a 

form of rethinking and redefining fashion by starting with the the statement that 

dress is sound.

An investigation into sonic expressions is seen as a disruptive fashion practice, and 

could be described as a process of ‘unlearning’—encouraging one to leave behind 

pre-existing knowledge of fashion expressions by focusing on something else when 

defining and designing processes. That something else is sonic expressions.   

By rethinking the dressed body as a matter of sound gestalt, this research goes 

beyond existing communication models in fashion design to examine sonic language, 

wherein foundational definitions play a central role and form the basis for the new 

practice. The research was designed to facilitate the exploration and design of sonic 

expressions.

The research topic was defined by identifying the boundaries of fashion,  

and explored alternatives to visual fashion discourse. Rethinking aesthetics and 

shifting from the visual to the sonic dimension opened up for a new and unexpected 

concept—sonic expression. This suggested new ways of approaching fashion practice 

through the exploration of an artistic research methodology at the intersection of 

fashion, sound art, and sound phenomenology, seeking to extend the potential of 

alternative fashion expressions. The research addresses an identified gap in  

knowledge through the Sonic Fashion Ontology, which constitutes new, foundational 

knowledge of sonic expression. The research findings challenge existing theory  

with new terms, definitions, methods, and tools, and show the importance of  

understanding fashion as a platform for new knowledge production and critical 

thinking, along with unlearning and rethinking preconceptions of what dress is and 

could be. Furthermore, the results have implications for ways of thinking in design  

in relation to e.g. diverse communities such as the visually impaired.

ABSTRACT

NOTE! To listen to sounds, please, download the electronic  
version of the thesis (in .epub format). It is highly recommended to 
listen to the sounds with headphones. You can find the electronic 
version of the thesis here:

http://urn.kb.se/resolve?urn=urn:nbn:se:hb:diva-23956
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It is the 28th of October 2019, at 8 o’clock in the morning. It is raining, as on almost 

all days in Borås.

I can hear the quiet sound of drops of rain on my jacket.

The hood increases the sensation of raindrops and damps all of the surrounding 

sounds.

My waterproof outfit makes a rhythmical noise between my arms and legs all the way 

to the university.

The muffled and heavy sounds of boots merge with the other sounds, and amplify my 

slow walking pace.

A grating sound of metal keys in a pocket intensifies the sound of each step of my 

right leg. A rotating glass door suddenly cuts off all of the traffic noise and envelops 

me in silence. 

“Bleep!”

I am entering the PhD room. “Ding-dinggg”

Someone sent me a message on WhatsApp.

The sound of a jacket unzipping and Velcro unfastening on my wrists and ankles,  

of putting my backpack on a wooden chair.

The sound of the sliding movements of arms and legs through sleeves and trousers, 

untying the laces of shoes identifies my undressing act.

My colleague enters the room—I can recognise her by the sound of a bundle of keys 

and her specific gait1.

1 Excerpt from a Sonic Diary

”The ear hears sound! 
An-entirely-different, 

marvelous conception 
of the same world!”

(Nietzsche, 1966, p. 25)

INTRODUCTION
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February 2018       

...music playing all the time, high heels, boots, an umbrella opening, an umbrella sha-

king, wet boots, high heels, shoes, a Gore-Tex jacket, unzipping, Velcro, an umbrella 

closing, an umbrella shaking, people talking, bracelets, keys jangling, wet sneakers, 

a plastic bag, thick jeans, murmuring, high heels, shouting, a phone ringing, boots, 

a polyester jumper, people talking, putting the bag on the floor, heavy shoes, a long 

velvet skirt, an e-key opening a door, drilling, wet boots, sneakers, a Gore-Tex outfit, 

zipping, opening an umbrella, typing on a keyboard, high heels...

Figure 1. Everyday soundscapes: excerpt from a Sonic Diary. Sound visualisation.
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INTRODUCTION

The Construct of Identity    

Dress is like the square of a Rubik’s Cube that we combine to show our identity, and 

constitutes a major example of material culture. Dress also reflects or communicates 

non-material culture, because how individuals are dressed and the meaning attached 

to the way they dress relates to cultural beliefs about ways of dressing and symbolic 

values. Dress may make a statement about age, gender, social status, or religion. 

The options available with regard to the performance of identity are constrained. 

How we perform our identity relates to our location in the social world as members 

of particular groups, classes, and cultural communities. The clothes we choose to 

wear represent a compromise between the demands of the social world, the milieu to 

which we belong, and our own individual opinions and ideas (Entwistle, 2015).

Dress is part of a larger context of appearance, and relates to the defining of self-iden-

tity and interactions with others; the understanding of the self is two-fold, the com-

bination of the opinions of oneself and others. As a form of visual communication, 

clothing is a powerful means of making statements. “We make assumptions regarding 

the social status and roles of the people we meet on a daily basis, based on what they 

are wearing: we treat their clothes as ’social hieroglyphics’” (Barnard, 2002, p. 9). 

Dress lies at the margins of the body, marking the boundary between the self and the 

other, the individual and society (Entwistle and Wilson, 2001). As Entwistle states, 

“dress is an embodied practice, a situated bodily practice which is embedded within 

the social world and fundamental to micro-social order” (Entwistle, 2000a, p. 325).

Today, cultural authentication has merged with global trends. As the world grows 

seemingly smaller through improvements in communications and the integration of 

business on a worldwide scale, the diverging of cultures is mirrored by an increasing 

inter-cultural awareness (Eicher et al., 2008). As Eicher, Evenson, and Lutz argue, 

“[w]orld dress, or general types of dress originating in one culture but now found in 

many cultures, is apparent in most every part of the globe” (2008, p. 51).   

Dress is an embodied practice (Entwistle, 2000); it expresses “fluid identities” 

(Bruggeman, 2014, p. 14) and “multiple becomings” (Smelik, 2018, p. 45).

In the majority of fashion research, fashion is considered and approached from visual 

perspectives. Such aspects are generally over-represented in mainstream perspectives 

on fashion. However, which other layers constitute identity?    

Who am I if I do not see myself?

“Sometimes I want to 
avoid using my white 

stick as it has a negative 
association with regard 
to my blindness . Then I 
am wearing a polyester 

sport jacket and walking 
in the city; it makes a 
lot of sounds so I can 

echolocate . Or I am 
following a person 

with high heels and 
she becomes my guide 

without knowing it!”
  From the interview with Irma Jokštytė, June 2017, Vilnius, Lithuania 
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INTRODUCTION

Sonic Expression in Design Context

Research into sonic identity and expression in the field of design demonstrates that 

sound is generally used in the context of industrial and product design, and in prac-

tice product sounds are often tackled within the fields of engineering and acoustics 

(Lyon, 2000; Lemaitre et al., 2010; Özcan and van Egmond, 2012; Zetterblom, 2008) 

or in the context of interaction design (Franinović and Serafin, 2013; Frauenberger 

and Stockman, 2009; Hermann et al., 2011; Lemaitre et al., 2010). The most   

frequently cited study of sonic quality was undertaken by van Egmond and Özcan, 

who questioned the importance given to the visual appearance of products and 

sparked a discussion regarding the relationship between the visual and sonic values 

of designed products. They also emphasised the lack of evaluation methodologies  

for sound design and robust knowledge of everyday sound perception.

For a long time, sounds emitted by products have been regarded as noise, and 

therefore as undesirable product features that should be reduced or eliminated. 

Noise-control methods have been used to design noise enclosures, isolation systems, 

and silencers to make products more acceptable (Özcan and Van Egmond, 2006). 

The implications for sound design relate to the natural tendency of product designers 

to analyse the ’sound problem’ in isolation from other product properties, leading to 

sound being considered mainly as a secondary quality in design processes. Due to 

the fact that the visual aspects of a product are considered to dominate the commu-

nication of the desired product concept, sound is generally expected to fit the visual 

character of a product. In Basic Semantics of Product Sounds (2014), Özcan and van 

Egmond claim that designers lack a tool with which to model sound, and that future 

product designers will need specific competence with regard to interactive sound.

When sound is applied in the field of fashion design, it is usually in the context of 

smart textiles or soft wearables (Berglin, 2013; Dumitrescu, Nilsson, Persson and 

Worbin, 2014; Tomico, Hallnäs, Liang and Wensveen, 2017; Tomico and Wilde, 

2016), and used to provide an additional property in the form of digital/artificial 
sound. Soft wearables include clothing and textile-based accessories that incorpo-

rate smart textiles and soft electronic interfaces to enable responsive and interactive 

experiences. This embodiment of the senses, which is achieved by embedding  

sound-emitting elements in textiles/garments (Murray-Leslie, 2014;  Paiva et al., 

2015; Pesonen et al., 2015; Ma, 2017), is used in several projects.

Although identity in fashion is visually dominated, sound adds another layer and 

can be considered to be another part of the construct of the self. If you close your 

eyes you can hear people talking, breathing, walking, etc. Fashion also comes into 

play: the bouncing of metal bracelets is audible as an arm moves, as are the zipping 

or unzipping of a synthetic sports jacket, electrostatic rasp of someone taking off a 

knitted sweater during winter, and clacking of high heels and squeaking of sneakers. 

The steps of individual people are even identifiable aurally due to their gait. As sonic 

objects that we ‘wear’ everyday, mobile phones add various sounds to our sonic  

identity, e.g. those of communication tools (Facebook, Twitter, Skype, etc.),   

each of which utilises a unique sound for a new message, a call, hanging up, etc.  

Here the mobile phone becomes a “parlor organ” (Belk, 1988, p. 144), an   

extension of the sonic self.

At the beginning of my research I joined the international project ‘Beyond Seeing’, 

initiated by the Goethe-Institut Paris in cooperation with four fashion schools from 

Germany, France, Sweden, and Belgium and representatives of associations for the 

visually impaired. Within the scope of several international research workshops, an 

exhibition and a discursive programme, the project explored the non-visual aesthe-

tics of fashion. Different groups—students of design, visually impaired people, and 

experts in different artistic disciplines—were brought together in order to develop 

design methods that went beyond visuality. At the research seminars at each of the 

four schools we explored different phenomena, including sound, smell, tactility, and 

kinesthetics. This project, and in particular the discussions and interviews with blind 

people, changed my understanding of identity in relation to fashion. This brought 

me towards the sonic expression of dress and became my way of unlearning fashion 

while rethinking and redefining clothing.

Why did I choose sound rather than other non-visual aspects of clothing? I was 

aiming to combine my background knowledge and the new and unexpected aspect 

of expressing identity through sound. My background in and previous experience 

of the field of costume performances and sound art brought me to an experimental 

collision—sonic dress. The motivation here was also to unlearn what I knew about 

fashion, in order to learn something new about it. I asked the question: is it possible 
to unlearn habitual and dominant modes of thinking/doing by turning to an  
auditory domain? What methods are suggested if we consider sonic expressions 

as an alternative state of an item of dress? Exploring sonic expression became a  

four-year experiment, the results of which are presented in this thesis.
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INTRODUCTION

Several research groups, including the Wearable Senses Lab (Eindhoven University 

of Technology) and Smart Textiles Design Lab (the Swedish School of Textiles; SST), 

and labs and project groups, such as MAK, STEIM, Kobakant, and EJTech, work with 

sonic textiles (Cappelen and Andersson, 2011). As the research area of artificial/ 

digital sounds that are embedded in garments and textiles is interesting and worthy 

of exploration, projects relating to this have already been undertaken, and the litera-

ture analysis led to a fundamental level and direction for this research—the natural 
sounds of dress, the physical sounds that are inherent in materials.

Many items of clothing are associated with particular sounds: the sound of a zipper 

is associated with the action of opening and closing fashion items such as bags or 

jackets, for example. The sound differs based on the material of the zipper, i.e. metal 

or plastic. We are intensely familiar with the rustle of a raincoat or the sound of  

raindrops falling on it, the opening of an umbrella, and the sound of high-heeled 

shoes. We also link particular sounds to fashion brands, as with Chanel and the sound 

combination of pearls, metal chains, and tweed. We could also identify historical-

cultural sounds, such as the sound of an audio cassette playing in a Walkman, roller 

skates, or the small, frequent steps of a geisha wearing a pair of geta shoes. We are 

familiar with and able to remember these natural sounds that fashion items are  

synonymous with.

Natural sounds are relatively rarely discussed in relation to fashion. In fashion theory 

sound is generally presented as an additional part of dress, as in the book Geisha 

(Dalby, 2008). Here, the clothes of the geisha are presented via sonic properties, in 

that decorative details, such as bells, emit sound as a result of movement, emp-

hasising the “rustling” sound of the wearing of the kimono itself. In Dress Sense: 

Emotional and Sensory Experiences of the Body and Clothes (Foster and Johnson, 

2007), Welters (1995) dedicates a chapter to Greek dress, focusing not only on the 

visual but also on the sonic. In a chapter entitled ‘The Classification System of Dress’, 

Eicher et al. (2008) consider sound to be a component of dress. The text focuses on 

the sonic properties of dress and several examples are provided, relating largely to 

the sounds of steps in different footwear and the sounds of the body itself.

Nick Cave’s Soundsuits (2009) is one of the few fashion design projects that explores 

the natural sounds of clothing. Here, full-body costumes crafted from twigs, wooden 

sticks, buttons, ceramic figurines, toys, and other objects work as sound genera-

tors. The Dark Room Fashion Show (2004) by Lars Hallnäs, Hanna Landin, Riika 

Townsend, Marcus Bergman, and Clemens Thornquist proposes the natural

sound of a dress as a material for fashion, and explores the interaction between the 

fields of experimental fashion design and sonic art. It is a live performance centred 

on a fashion catwalk that is based not on visual but sonic perception, and so the 

sounds of materials were recorded and played to the audience. Another example 

of natural sounds is a series of 11 short videos that explore the natural sounds of 

clothing—The Sound of Clothes: Anechoic (2006) by Show Studio. During this project, 

11 costumes produced by different fashion brands were selected and recorded in a 

studio, and this audio was combined with video material of participants dressing in 

and interacting with pieces of clothing.

To conclude, the literature review of sonic expression and identity in relation to 

natural sounds in the field of fashion highlighted a lack of investigation into this  

plentiful, interesting, and original field. The analysis suggested a problematic gap in 

the field, which contributed to the conceptual framework for opening up the non-

visual, time-based aspect of the fashion field based on natural sounds. The concept 

of sonic identity in the fields of fashion and fashion education edges my research 

towards non-visuality and sound ontology. In my view, we could rethink visuality and 

its dominance in fashion, as it is an increasingly contested phenomenon. The experi-

mental design research programme presented in this thesis merged fashion design, 

sound phenomenology, and performance art while moving towards the field of sonic 
fashion in order to find new research methods, suggest alternative approaches to 

fashion, and propose fundamental knowledge of this particular field (see Fig. 2).

Figure 2. The emerging experimental field of sonic fashion.
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Research Structure

The research was designed to explore the notion of sonic expression, which was the 

foundation of the Framework for Sonic Design. This thesis considers sonic expression in 

relation to functional clothing, and investigates an aesthetic meaning-making of dress. 

Therefore, the research was developed based on two main aspects, presented in  

Figure 4. Within the first, Exploring Sonic Expressions, the practice was intended to answer 

the following questions: What is a sonic expression? What kinds of sonic expressions do 
we know of already? These were the foundations for this research, and introduced the 

practice-based study of anthropophony: everyday sounds of human interaction with items 

of dress. The investigation focused on collecting sonic expressions of dress, and analysing 

and organising the collected sound recordings into a sonic taxonomy with different  

categories.

This first part of the practice introduced the development of sound documentation and 

analysis methods; the study of sonic expressions is presented through five sound recording 

sessions and one workshop. The complexity of sound was investigated within the decon-

struction process: deconstructing the outfit into single element—material (see Fig. 3). 

Sound recording session 1 analysed material sounds and explored sound as a single and 

complex element. Sound recording sessions 2 and 3 introduced the investigation of sounds 

of dress, and analysed sound as a single composition. Sound recording session 4 and the 

workshop explored the sounds of different clothing objects—ensembles—as complex com-

positions. Sound recording session 5 presents the analysis of the main interactions of the 

body and dress—dressing, wearing, and undressing—and posits that a dressed body in ac-

tion is a complex sonic system with a sonic expression. The analysis of these acts generates 

the foundational definitions of sonic expression. The first part is summarised with possible 

ways of organising and categorising research outcomes, which were a source of tools and 

design methods that were used later in the research.

The main question—how do we design sonic expressions?—was investigated within the 

second part of the research, Designing Sonic Expressions. This suggested different methods 

and tools for designing with sonic materials. In order, to test the established methods and 

tools, a set of performative exercises were developed. The exercises are presented in the 

same order as in the first part of the investigations: from a single sonic element to a com-

plex sonic system. The study of embodied sound materiality was undertaken with somatic 

artifacts, which were created using everyday objects and presented in an audio-visual 

sketch format. The design artifacts constitute shareable knowledge in that they describe 

the design space in relation to the aesthetics of sonic form and expression.

The two parts of the research resulted in the experimental framework—Framework for 

Sonic Design—where all of the developed theory, methods, and tools were applied in 

a teaching context. The framework provides guidelines for how sonic fashion could be 

taught, and consists of a set of 109 performative exercises that are split into three main 

categories: (i) introducing, (ii) designing, and (iii) presenting sonic expressions.

The overall purpose of the research presented in this thesis was to develop new  
knowledge in the field of fashion design by:

• proposing an alternative approach to fashion design relating to the concept of sonic 

expressions;

• expanding upon and challenging fashion aesthetics through experimental artistic  

practice, using sound as a material for design-thinking and designing;

• suggesting a primary ontological foundation consisting of terms, definitions, and  

design variables relating to sonic fashion;

• introducing a framework consisting of design methods and tools for exploring,   

designing, and presenting sonic expressions.

Sound as a single/complex element: Materials

Sound as a single composition: Dress

Sound as a complex composition: Ensembles

Sound as a complex system: The dressed Body in Context

Figure 3. The complexity of sonic expression: from a single element to a complex system.
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Sound recording sessions

Sonic expressions
Design variables

Sound-tools 
Audio-visual sketches

Tools
Methods

I. EXPLORING SONIC EXPRESSIONS: 
Collecting, analysing, categorising, defining

II. DESIGNING SONIC EXPRESSIONS: 
Developing tools and methods

1. A single/complex sonic element: Materials

2. A single sonic composition: Dress

3. A complex sonic composition: Ensembles

4. A complex system: 
The dressed body in action

Terms 
Definitions

Framework for Sonic Design

What is a sonic expression? How do we design sonic expressions?

1. A single/complex sonic element: Materials

2. A single sonic composition: Dress

3. A complex sonic composition: Ensembles

4. A complex sonic system: The dressed body in context

Figure 4. An overview of the structure of the research.

TEACHING ON SONIC EXPRESSIONS: 
Applying the theory, tools and methods
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This glossary defines the main terms and definitions as they are used in this research. 

Acousmatic listening—a type of listening wherein the sound source is invisible.

Act—the movements of the body that generate the sonic expression of dress.

Artificial sound—digital sound that is embedded in a material.

Audio-visual sketch—a bridging concept of knowledge presented in relation to the 

assembling of sound-objects on the body.

Becoming—a change in the state of a sound-emitting object when it shifts from being 

silent to producing sound.

Body-dress interaction—contact and/or impact between the body and dress.

Body-material interaction—contact and/or impact between the body and a material.

Bridging concept (Dalsgaard and Dindler, 2014)—a middle ground that shapes and  

connects practice and theory.

Cabinet of curiosities1—a collection of thought- and body-provoking objects/  

playthings that are made for sounding or listening interactions. This thesis has two  

different sonic cabinet of curiosities: a. the digital collection of sound records   

(Sonic Fashion Library) and b. the analogue collection of sound-tools Sound to Wear).

Category library—sonic expressions arranged in alphabetical order.

Category tree—sonic expressions arranged in a hierarchical system.

Causal listening—a type of listening that focuses on the source that caused a sound.

1. The classic cabinet of curiosities emerged in the sixteenth century. The objects were often   
theatrically presented and the visitor could explore the collection and make their own conclusions and 
explanations regarding the wonders of the world. (Bann, 1995; White, 1997; Amsel-Arieli, 2012)

GLOSSARY
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Clothing— what the functional expression relates to.

Co-listening—a type of listening involving another person or a group of people.

Conceptual similarities—similarities based on cognitive and semantic processes.

Contact sound—a sonic event produced by a body-dress or dress-dress interaction, 

skin friction with a material, or a material against another material.

Design variable—an element, feature, or factor of a design process that is liable to 

vary or change.

Dress—any object that can be worn on the body, such as clothing, shoes, accessories, 

a mobile phone, etc.

Dress-dress interaction—contact and/or impact between dress and dress.

Ensemble—the overall outfit, the combination of several clothing items, accessories, 

or footwear.

Everyday interaction—a daily body-dress interaction, such as dressing, wearing, 

and undressing.

Exercise—experimental performative instructions.

Expression (Janlert and Stolterman, 1997)—a characteristic way in which a thing 

expresses itself.

Fashion—related to aesthetic, meanimg-making expression.

Form (Hallnäs, 2011)—the way in which material builds a thing.

Framework for Sonic Design—the experimental set of 109 exercises that are based 

on introducing, designing, and presenting sonic expressions.

Hearing—perception of a sonic event.

Identity—multiple layers of personality and self-expression, e.g. visual, sonic,   

olfactory, tactile, kinaesthetic. 

Impact sound—a sonic event produced by a body-dress or dress-dress interaction by 

pressing, pulling, or bouncing, such as footsteps or (un)zipping. 

Interaction—the threefold relations of the acting body and reacting dress:  

movement, touch, and sound. Movement creates tactile interactions that result in 

sounding.

Intermediate knowledge (Löwgren, 2013)—the articulation of design knowledge 

that is considered to be beyond a designed product but does not constitute theory.  

In this research, the intermediate knowledge is the Sonic Fashion Archive,  

sound-tools, and audio-visual sketches.

Listening—attentive perception of a sonic event.

Lived-body experience (Loke and Robertson, 2011)—a bodily experience in the 

present.

Lower gap—the area between the legs, related to sonic expressions activated by 

contralateral movements of the legs.

Material-material interaction—a contact and/or impact between materials.

Meeting point—a point at which a sonic expression can occur when an acting body 

and reacting material interact.

Multi-layering—a phenomenon in which multiple sonic expressions are active at the 

same time.

Natural sound—a physical sound that is inherent in a material.

Notation—a visual representation of a sonic expression.

Ontology—the study of the nature of becoming and being of a sonic expression;  

its basic categories and their relations.
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Sonic dress—temporal, relational, and dynamic. Could be used for the act of   

sounding or listening. 

Sonic expression—a characteristic way in which a dressed body expresses itself 

sonically (timbre in musical terms). A sonic expression is an event which unfolds in 

time and space due to a kinetic-haptic interaction.

Sonic Fashion Archive—a collection of sound recordings of different items of dress, 

accessories, footwear, and other objects that are worn on the body.

Sonic Fashion Library—a digital cabinet of curiosities. It consists of different sound 

recordings of various clothing items, accessories, footwear, and other objects that are 

worn on the body. The sound recordings are arranged into sonic categories.

Sonic form—the way in which a material builds a sound.

Sonic identity—one of the possible ways to express oneself with sound.

Sonic silhouette—a passive form of the combination of a sonic subject and a sonic 

object. 

Sonic object—a physical article that emits a sound when activated.

Sonic palette—a tool for designing sonic expressions that is based on design   

variables such as perceptual and conceptual similarities.

Sonic point—a direct sound event produced by a hard material, e.g. the ringing of a 

metal bell.

Sonic resistance—a sonic behaviour in which a person reflects or blocks   

surrounding sounds.

Sonic subject—a human body, which is in itself sonorous.

Sonic taxonomy— the classification of different sonic expressions. In this research 

taxonomy is considered to be theory, and generates sonic categories that   

communicate possible design variables.

Perceptual similarities—similarities based on emotional responses and acoustic 

properties.

Reduced listening (Schaeffer, 1966)—a type of listening that focuses on the sound 

itself.

Rhythm—the placement of sounds in time, in a regular and repeating pattern.

Score—the visual representation of a sonic expression’s composition over time.

Semantic listening—a type of listening that focuses on the conventional meanings 

that sound might represent.

Sensitising the body—a method of preparing and evoking the body. The purpose 

the of method is to stimulate hearing and shift thinking from image-based to  

sound-based.

Silhouette—a metaphor for the merged sonic expressions of a dressed body.

Somatic object—an object that is worn on the body.

Somaesthetics (Shusterman, 2000)—a field that studies the aesthetics of experience 

through action using the body.

Sonic camouflaging—a sonic behaviour in which a person merges with their   

surrounding sounds or mutes himself/herself.

Sonic category—a group of similar sonic expressions.

Sonic cluster—an abstract form of sound event produced by body-dress or dress-

dress interaction.

Sonic diary—a reflective audio-visual documentation of sonic expressions in the 

form of sound recordings and sonic translations.

Sonic dominance—a sonic behaviour in which a person stands out from a crowd.



  3736  

GLOSSARY

Sonic translation(s)—an alternative format of representing the sonic expression. 

Sonic translations could the notations, verbal compounds or movements. 

Sound as a complex composition—when a sonic expression consists of several 

compositions: garments, accessories, and footwear.

Sound as a complex element—when a sonic expression consists of several  

elements: a complex material or several materials.

Sound as a complex system—when a dressed body is considered to be in action 

and/or context. 

Sound as a single composition—when a sonic expression consists of several  

elements of dress, i.e. garments, accessories, and/or footwear.

Sound as a single element—when a sonic expression consists of a single element:  

a single fabric or an item of dress made from a single material.

Sound-based thinking—a thinking mode wherein the main focus is sonic  

expression.

Sound documentation—a method used to capture sound as audio recordings.

Sound event—a temporal expression of sound; sounding.

Sound-object—ready-made objects that have an interesting sonic expression.

Sounding—a sound expressing as a result of a body-dress interaction. Sounding is  

a result of relational movement-touch interactions.

Sounding silhouette—an active form of sonic silhouette that occurs when sound is 

emitted.

Sound-tool—a somatic object that is designed to make sound or for listening. 

Sound to Wear—an analogue cabinet of curiosities. It consists of different  

sound-tools for sounding and listening.

Source—a material, item of dress, or ensemble that can make a sound. 

Spacing—a design variable that relates and situates sonic expression regarding 

space.

Tempo—how fast or slow a sound expression is enacted/performed.

Temporal dimension—consists of three interactions: moving, touching, and   

sounding.

Temporal expression—unfolding or changing over time.

Timing—a design variable that expresses the durational aspect of a sonic expression, 

such as rhythm, tempo, intensity, etc.

(Un)dressing—the body-dress interaction that is the primary identifier of the sonic 

elements of dress, particularly openings and closures.

Unlearning—a methodological approach used in this research, based on leaving 

behind preconceptions and the habitual and dominant mode of thinking and doing. 

The focus is on challenging and questioning the accepted; in this context—clothing 

and fashion expressions.

Upper gap(s)—the areas between the arms and sides, related to sonic expression 

activated by contralateral movements of the arms.

Verbal compound—a sonic expression(s) translated into the combination of verb 

and adjective, e.g. noisy scratching.

Volume—the perception of loudness based on the intensity of a sound wave. The hig-

her the intensity of a sound, the louder it is perceived and the higher volume it has.

Wearing—the body-dress interaction that primarily distinguishes the dominant 

sounds of an overall outfit. Wearing usually involves the acts of walking or sitting.

Zero-point—something that is unformed; a beginning when nothing has taken 

shape yet.
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Unlearning

Benjamin’s disillusionment led him to question the concept of our future as a conti-

nuation of the past (Benjamin, 1969). Arendt speaks of this experience of loss of con-

fidence with regard to the linear idea of history by borrowing an image from Kafka: 

a character is trapped in a tunnel, in which he can no longer recognise the end or the 

beginning (Z33, 2018). As Bourriaud states, we are stuck in our yesterdays— 

our contemporaneity is a repetition of the past. The author discusses how, since the 

early 1990s, an ever-increasing number of artworks have been created on the basis 

of pre-existing works; more and more artists and designers interpret, reproduce, 

re-exhibit, or use works made by others or based on available cultural products 

(Bourriaud, Schneider and Herman, 2002). How can designers create something 

‘new’? ‘New’ can be achieved in terms of the unexpected or yet unencountered.  

How could designers explore and create without preconceptions? How can we 

enrich design methods and expand the foundational theory and practice of a chosen 

discourse? In the context of this research, how can we learn something new about 
dress? How can we leave behind our preconceptions of fashion expressions?

In this time of transformative change and uncertainty (e.g. in relation to an ecologi-

cal issues, pandemic, etc.), it is important to embrace the openness of the unknown 

or not-yet-known and rethink the content and methods of teaching, considering 

aspects that relate to ‘unlearning’ beliefs, preconceptions, and values. What, then, 

is meant by unlearning? The dictionary defines the term as follows: “to put aside or 

dismiss, as certain knowledge; to forget the knowledge of” (Lexicon Publications, 

1978, p. 1082). Unlearning is about challenging the established and questioning the 

accepted; it relates to one’s ability to choose an alternative model or paradigm. It is 

not about ignoring what you already know, but about questioning the known in order 

to detect the unknown. As Choi et al. (2018) state, unlearning denotes an active 

critical investigation of normative structures and practices in order to become   

aware and rid oneself of taken-for-granted ‘truths’ of theory and practice.

The unlearning process is filled with surprises. Events that are discrepant from 

schemata create a state that one might call ‘surprise’ (Kagan and Kagan, 2002). The 

experimental system must be open to uncertainty, hesitation, and moments in which 

“the course has not yet been set, and action may take place in the unknown”  

(Bippus, 2013, p. 128). “[E]xperimental systems must be capable of differential 

1 . RESEARCH 

PROGRAMME
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reproduction [...] in order to behave as devices for producing scientific novelties that 

are beyond our present knowledge, that is, to behave as ‘generator(s) of surprises’” 

(De Assis, 2013, p. 158). Surprise generates curiosity by informing the conscious 

self of the occurrence of a schematic discrepancy: “surprise provides an impetus for 

meta-cognition and the exploration and explanation of the unexpected event. Hence, 

cognitive surprise is one way that an artistic design artefact might be instrumental in 

changing an observer’s beliefs” (Scrivener, 2013, p. 138).

This research can be described as a process of unlearning—it encourages people to 

leave behind the knowledge they already possess of fashion expressions by focusing on 

something else when defining and designing processes (Hallnäs and Redström, 2006). 

The research suggests an expansion of theory and methodology in the field of fashion 

design by introducing new foundational definitions and theoretical propositions  

through basic experimental research (Hallnäs 2010; Thornquist, 2014; Schwab, 

2015). Sound is seen as an aesthetic potential of material in relation to the body and 

dress, and a conceptual means of redefining fashion expressions. By rethinking the 

dressed body as a matter of sound gestalt, the research goes beyond existing com-

munication models in fashion design and sonic language; the foundational definitions 

established play a central role in this context, and form the basis for the new practice.

The research programme is seen as a means of deconstructing knowledge towards 

a practice of constructing anew—unpicking dress into single sonic elements and 

investigating sound from a monophonic perspective in relation to a polyphonic system. 

The research started with material explorations and grew towards a complex sonic 

system—the acting and moving dressed body in context. Within this context it was 

important to avoid common thinking modes and judgments with regard to what an 

item of dress is. Therefore, there was a need for new methods and tools that assisted 

with the process of rethinking existing design knowledge and strategies. The research 

programme encourages one to rethink fashion expressions while introducing   

irrational, unfamiliar, and unexpected fashion expressions.

The aesthetics of research artefacts are not concerned with visual appearance, and 

instead focus on sound-based expression. The “unexpected or not yet unencountered” 

(Grabes, 2008, p. 5), aesthetics of fashion expression, exemplified by e.g. anti-fashion 

(Stern and Troy, 2005) and “strangeness” (Grabes, 2008, p. 5) become an inspiration 

for ‘forgetting’ the ‘beautiful’, and so the main focus was on sonic thinking and the 

sonic dimensions of object-subject relationships. As Grabes (2008) argues, 

the “third aesthetic” (Grabes, 2008, p. xii) relates to disturbing and alienating expe-

riences, which are highlighted by the expression of the artefact. This “third aesthetic” 

(Grabes, 2008, p. xii) is located “between the traditional ones of the beautiful and 

the sublime” (Grabes, 2008, p. 12) (see Fig. 5). Attempts to create  “as great a sense 

of strangeness as possible and shifts in expressions are achieved through the constant 

presentation of ‘the new’” (Grabes, 2008, p. 3). Hughes (2013) provides an example 

of Russian structuralism that propagated for Modernist art the principle of alienation 

as a means of de-automatising perception. As Grabes (2008) states, cubism, surrea-

lism, and dadaism can be considered to involve radical strangeness, and constitute 

shifts in thinking and expression. Proposals for different ways of thinking can be 

seen in the manifestos of artists engaged in tactilism (Marinetti, 1921; Svankmajer, 

2014), which introduced a different method of expression. The “third aesthetic”  

(Grabes, 2008, p. xii) is a “generator of surprises” (Rheinberger 1997, p. 3), and 

involves presenting alternative realities in unusual ways. Thus, the concept of “third 

aesthetic” (Grabes, 2008, p. xii) is important as a discourse on unlearning fashion by 

exploring, designing, and presenting it in unexpected way, such as considering it from 

an “unexpected or not yet unencountered” (Grabes, 2008, p. 5) perspective—

for example, the sonic.

(as the ‘disturbing other’)
The strange

The strikingly 
beautiful

The overwhelmingly 
sublime

The incomprehensible The uncannyThe unsettling

Figure 5. Situating the “third aesthetic” by Grabes (2008, p. 12)
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In relation to the notion of everyday life and its everyday sounds, this thesis refers 

to situations in individual lives that are not marked as special. The investigations 

were conducted using daily body-dress interactions such as dressing, wearing, and  

undressing, with a primary focus on the act of walking. How do we think about 

fashion design expression when concentrating on how garments sound during 

usage? (Hallnäs and Redström, 2006).

What is a form and expression of dressing and wearing? What is a form and expres-

sion of walking? What does it mean, from a methodological perspective, to focus on 

sound expressions in the fashion design process? The overall investigation was, in a 

way, a methodological exercise. Therefore, it should be noted that the research  

outcomes were raw material for conceptual analysis and suggestions for further 

design experiments, rather than finished, concrete results.

The research objectives influenced the structure of the thesis, which consists of two 

parts. This resulted in the main outcome—the Framework for Sonic Design, wherein 

the developed theory, tools, and methods were applied within the context of experi-

mental teaching. With the aim of investigating sonic expression from a fundamental 

perspective and proposing contributions, methods, and tools, the objectives were to:

I. Explore, collect, analyse, categorise, and define sonic expressions;
II. Design sonic expressions in order to develop tools and methods;
III. Propose an experimental framework for sonic design by applying the   
developed theory, methods, and tools within an educational context.

The experimental guidelines proposed consists of tools and methods that were 

implemented in the Framework for Sonic Design. The set of exercises, involving 

experimental tools and methods, is a series of propositions to be used and adapted in 

fashion design education programmes and beyond. The notion of a ‘sound-tool’ itself 

is open, and the tools are considered to be “toolswonderings” and “playthings”,  

similar to the exhibits in a cabinet of curiosity (Amsel-Arieli, 2012; Bann, 1995; Mak 

and Pollack, 2013; White, 1997). This opens up an experiential and pedagogical 

space in which creativity and aesthetic engagement can be explored. Within this 

research programme the ’cabinet of curiosity’ took the form of (i) the digital Sonic 
Fashion Library and (ii) the analogue collection of sound-tools—Sound to Wear. 

These were developed within the main parts of the research:

(i) the collection of sound recordings (the Sonic Fashion Library) consists of  
existing sonic expressions (see and listen: Fig. 6);

(ii) tools for action (sound-tools) that encourage one to experience the act of  
listening/sounding, and introduce possible sonic expressions (see and listen: Fig. 7).

To conclude, this thesis explores and suggests an alternative experimental design  

research programme for sonic design, which could be seen as a methodology for 

rethinking fashion. By challenging visual-material thinking with sonic-material  

thinking, the research programme presented in this thesis was carried out by 

conducting open-ended experiments and hybrid practices, which provided a  

foundational framework for experimentation. An investigation into sonic expressions 

is seen as a disruptive fashion practice: exploring how critical fashion practices can 

construct their own understandings of what fashion is facilitates comprehension of 

post-disciplinary approaches to fashion (Torres, 2018).
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Figure 6. Sonic Fashion Library—a digital cabinet of curiosities. 
Examples from the collection of items of dress and sound recordings.
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Figure 7. Sound to Wear—an analogue cabinet of curiosities. 
Examples from the collection of sound-tools.
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This chapter positions and frames the methodological structure that formed the 

artistic practice into shareable knowledge. In order to establish a new foundational 

programme for sonic fashion supported by terms, definitions, and methods, the  

research presented in this thesis utilised a combination of experimental and theoretical 

methods. In general, practice-based research (Biggs, 2004) and research-through-

design (RtD) methodologies (Archer, 1979; Findeli, 1998; Frayling, 1993) were used. 

This artistic and practice-based research aimed to generate new knowledge of sonic 

expressions and sonic identity in the field of fashion design, and propose an experi-

mental design research programme. The methodological structure of this thesis builds 

on an ontological and constructive approach, which generated the foundations for the 

Framework for Sonic Design.

Figure 8. Research approach and methodology.

Ontological Constructive

Practice-based

2 . RESEARCH 

METHODOLOGY
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Building ontology: terms, definitions, and methods. Fashion is primarily a visual 

ontology consisting of definitions and theory that are based on visual characteris-

tics and design methods for designing and analysing visual identity. The methods 

used for designing or design thinking in the field of fashion are based on visuality: 

sketching, creating photos and videos, making mood-boards and patterns, draping 

on a dummy, etc. The elements that are used to design fashion items are visual, and 

include patterns, colours, and shapes. The presentation of fashion is visual: we show 

fashion in magazines and on social media and catwalks, etc. The basic design  

aesthetics taught within regular fashion design curricula are primarily based on 

visual expressions. Somehow, it seems natural to rethink design practice and train  

designers’ perception of forgotten aesthetic issues by bracketing these dominant 

perspectives (Hallnäs and Redström, 2006, p. 299).

In order to rethink fashion as a primarily sonic field, this research aimed to explore 

and construct new foundational definitions and alternative design methods. The 

methods for thinking and designing in relation to sonic expressions thus needed to 

be reconsidered on the basis that the main material in such a process is invisible, 

time-based, and perceived aurally. Sound-based thinking and designing with sound 

involve a different way of perceiving fashion, and so new methods were established, 

tested, and later collected in an experimental framework.

Sonic expression is an alternative way of thinking about dress and identity, there-

fore the research was an experiment in itself as it dealt with an alternative form and 

expression of fashion—sound. An experimental approach (Schwab, 2015), “happy 

accidents” (Meyers, 2007, xiv), “surprise” (Kagan and Kagan, 2002; p. 4; Scrivener, 

2013, p. 138), “unexpected event[s]” (Meyer, Reisenzein and Schützwohl, 1997, p. 

251), and unpredictability were important components of this research. There is no 

such subject as ‘sonic fashion’ in fashion design discourse, and so this thesis is experi-

mental and speculative in nature (Dunne and Raby, 2001; 2013; Dunne, 2008).

The research faced an ontological challenge due to the fact that there exists no theory 

regarding the natural (physical) sounds of fashion: the investigation had to start from 

a very fundamental point, which involved creating the primary terms, definitions, 

and categories of sonic expression. Ontology is the philosophical study of the nature 

of being, becoming, existence, and reality, as well as the basic categories of being and 

their relations. Ontology often deals with questions concerning which entities exist 

or may be said to exist and how they can be grouped, related within a hierarchy, and

subdivided according to similarities and differences. In relation to the fields of art 

and fashion design, the main ontological questions raised were: What is an   

artistic piece? What is an item of dress? “From the perspective of an art form such as  

fashion design, the ontological problems are therefore about when something is, 

or is becoming, e.g. a dress, a garment, a coat, a seam, a pocket, a fashion, etc.” 

(Thornquist, 2014, p. 42). “Ontological perspectives in dress are about exploring  

the nature, existence, reality and being of dress in order to propose new definitions 

in dress and in the creation of dress” (Thornquist, 2012, p. 17). The main ontological 

questions in this research relate to basic research, and are fundamental in nature:

What is a sonic expression? 
What is the mode of being of a sonic expression?

Constructing the theory. This research intended to ascertain the answers to these 

questions by exploring the interactions between experimental design practice and 

theory creation. As Hallnäs and Redström argue:

 [T]heoretical reflection on practice, experimental practice or professional work practice,  

 is what we need for: the formulation of new design programs, the formulation of new de 

 sign methods, the formulation of new teaching methods with respect to the issue of a syste 

 matic design aesthetics, the issue of systematic design critique, the issue of foundations.   

                       (2006, p. 141) 

The theory of sonic fashion provides new insights into non-visual aesthetics and 

temporal expressions and opens up for a new concept—a sonic silhouette—that is 

a changing expression. As the artefact in this research is a sonic artefact—invisible 

and time-based—a new territory is explored: an audial dimension and durational  

expression in the field of fashion design.

The theory presented in this research was constructed as a result of the artistic   

practice. Koskinen et al. (2011) provide an overview of different approaches in 

design research that centre on the construction of artefacts, which fall under the  

umbrella of ‘constructive design research’. This is the “research that imagines and 

builds new things and describes and explains these constructions” (Koskinen et al, 

2011, p. 6). One approach to constructive design research is offered by Binder and 

Redström (2006) in the form of programmatic design research. In this approach, a 

research programme is a brief statement to frame the research process and its 
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intention to provide a context for the inquiry. The research programme presented in 

this thesis was not an overly formalised and static notion, but a starting point from 

which to explore by means of design experiments. These experiments were the result 

of design actions and are concrete proposals that informed the programme. Redström 

(2011) discusses how a programme can be considered to be abstract, even when the  

experiments are concrete (Peeters, 2017).

In Making Design Theory (2017), Redström articulates the need for design theories 

that “support conceptualizing, articulating, making, communicating, collaboratively 

creating, and so on, something new and particular” (2017, p. 5). He writes about  

design theory as a “transitional theory”, a kind of design theory that is inherently 

unstable, fluid, and dynamic in character. The basic idea is to create this shift in  

perspective by evoking the temporality of theory “by considering theory as something 

not always stable and constant, but in this case as something unfolding, something 

acted as much as articulated, performed as much as described” (Ibid., p. 2).

The investigation of sonic expressions was based on the sounds of dress-body interac-

tions, which were analysed and organised based on different sonic variables to create 

a taxonomical system. Taxonomy is seen here as a kind of ‘fluid’ theory—it offers a 

model for existing data and demonstrates the relationships between and among facts 

(Friedman, 2003). In this research taxonomy, sonic categories generate and   

communicate possible design variables that are used for the creation of further  

research artefacts.

The purpose of practice and artefacts. Design experiments suggest the direction of a 

proposed programme and methods for designing sonic expressions. The knowledge of 

sonic form and expression is explored and developed through the research artefacts, 

which in this research took the form of sound recordings, audio-visual sketches, and 

sound-tools. The research artefacts inspired thought processes and resulted in an 

alternative theoretical approach. The artefacts were considered not as design products 

themselves, but as “research archetypes” (Wensveen and Matthews, 2015, p. 8), and 

“evocative objects” (Su and Liang, 2013, p. 612; Turkle, 2007, p. 7).

The research artefacts, such as the Sonic Fashion Archive and audio-visual sketches 

were the intermediary knowledge of this research, the “bridging concepts” (Dalsgaard 

and Dindler, 2014, p. 1635), that connected the embodied sound practices and theory. 

Dalsgaard and Dindler introduce the notion of bridging concepts as “a form of  

intermediary knowledge distinguished by their ability to facilitate exchange both ways 

between overarching theory and practice, rather than by being developed from  

theory or practice or with the specific aim of informing either theory or practice” 

(2014, p. 1637). The authors argue that a bridging concept has the following features:

 - It inhabits the middle ground between theory and practice.

 - It is accountable to both practical exemplars, the parameters that shape the concept   

 (articulations) and theoretical grounding.

 - Its purpose is to bridge and span the gap between theory and practice and thereby unveiling  

 and articulating untried design opportunities and potential theoretical advancements. 

       (Ibid., p. 1637)

In a meta-level analysis of the research undertaken in the field, “Löwgren propo-

ses the concept of intermediate-level knowledge as an all-encompassing term for 

articulations of design knowledge that go beyond a singular artifact but are less  

universal than a grand theory” (Waern and Back, 2017, p. 3391). “The concept of the 

‘ultimate particular’ was first articulated by Stolterman (2008) as a way to highlight 

the role of concrete design solutions as articulations of design knowledge” (Waern 

and Back, 2017, p. 3391). Höök and Löwgren (2012) introduced the notion of “strong 

concepts” as intermediate-level knowledge constructs in the space between theory and 

design particulars: “Strong concepts are design elements abstracted beyond particular 

instances which have the potential to be appropriated by designers and researchers to 

extend their repertoires and enable new particulars [sic] instantiations” (Ibid., p. 5).

Stolterman and Wiberg address the issue of abstracted levels of knowledge and the 

possible existence of an intermediate level of knowledge between theories and instan-

ces that represents abstractions of concept designs (Höök and Löwgren, 2012, p. 5). 

They argue for the existence of what they call conceptual constructs as knowledge 

entities on the intermediate level characterised as a “midway” between instances and 

theories that bring together findings resulting from new concepts and artifacts.  

(Ibid., 2012, p. 5)

With regard to this thesis, it should be noted that the research artefacts constituted 

intermediary knowledge and not design products; they existed ‘midway’ between 

instances and theories, intermediate knowledge that captured and visualised 
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thinking. Thus, the artifacts could be termed ‘conceptual constructs’, ‘strong con-

cepts’, ‘ultimate particulars’, or ‘bridging concepts’. The ‘bridging concepts’ in this 

research were the Sonic Fashion Archive and audio-visual sketches. The creation of 

the Sonic Fashion Archive (a collection of sounds of dress) was an integral part of the 

practice, as this involved the analysis, categorisation, and defining of sonic expres-

sions. Experimental artefacts were central to the research as they were intended to 

generate ideas and design methods, which were developed within embodied sound 

practices.

The main research practice addressed the real-time experience of a dressed body. 

The investigations of body-dress interactions were based on everyday material 

sounds, and therefore everyday performativity was highlighted and related to 

pragmatic aesthetics and somaesthetics. Pragmatic aesthetics (Dewey, 1934) focuses 

on daily aesthetic experience from a deeply embodied perspective; somaesthetics 

studies the aesthetics of experience through action using the body (Shusterman, 

2000) in real time experience. Phenomenology is used as a method to investigate 

the “lived experience” (Loke and Roberston, 2011, p. 183). In Phenomenology of 

Perception (2012), Merleau-Ponty states that our understanding of the world is the 

result of acting in the world. The RtD process builds upon the former to actualise and 

make explicit reflections as points of learning and development in order to achieve an 

understanding of the act of sounding—sound expressing.

The methodological structure of this thesis. The questions of the role of theory-

creation and how practice relates to theoretical foundations are increasingly im-

portant in design research. The methodological structure and relationship between 

practice and the process of theory-making (see Figs. 9, 10) build on a continuous 

dialogue between practice and theory, wherein research artefacts form a bridge that 

connects the two. Theoretical insights are gained within the analysis of embodied 

sound practice and experimental research artefacts, which form the theory. The per-

spective of practice results in a transitional theory, which inspires the new practice.

The design programme acts as a foundation for experiments carried out within a 

constructive design research investigation. As such, the design programme is not an 

overly formalised and static notion. Rather, it is a statement that provides pragmatic 

guidance for the experiments and a point of reference from which the knowledge 

that the design research process produces may be communicated. It is the dialectic 

process between the abstract design programme and the concrete experiments that 

generates knowledge. In this sense, the programme provides a way of opening up 

a design space around a topic and thereby proposing opportunities to change our 

understanding of the world (Binder and Redström, 2006).

To summarise, this research aimed to create a theory that was foundational, and 

provided new terms, definitions, and methods for the field of fashion design as  

transformative knowledge on the discourse of sonic fashion. The theory was   

transitional and open to changes.

Practice

Bridging 
concept

Theory

Figure 9. Methodological research structure.
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Figure 10. Methodological research structure: the relationship between practice, 
bridging concepts, and theory-building.
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Methods of artistic practice, analysis, and theory-building. The working method 

used embraced testing, analysis, and development through practice, and sought to 

establish a framework for the primary theory on sonic fashion. Various qualitative 

methods from different disciplines were used for the artistic practice (see Fig. 11).  

This borrowed various methods of data collection from the social sciences, along with 

the concept of case studies and elements of grounded theory. Naming, defining, and 

classifying groups of sonic expressions into a taxonomy has its roots in the natural 

sciences. Four methods were used within the artistic practice: sound documentation, 
case studies, embodied design ideation, and audio-visual sketches.

Sound documentation (Augoyard and Torgue, 2006; Auinger and Odland, 2007; 

Delle Monache and Rocchesso, 2014) was used to collect the main data of the  

research—sound recordings of dress—which were sorted into sonic categories. These 

categories were analysed, grouped, and presented as a primary taxonomy for sonic  

fashion. The decision to record sounds was made primarily for the purposes of  

analysis. A series of recording methods were developed and refined over the   

duration of the research project; these are presented in the following chapter.

Case studies (Brüggeman, 2014; Chun, Gurova and Niinimäki, 2017; Torres, 2018) 

were selected as the most suitable method for investigating specific cases of sonic 

expressions. The questions of each case study sought to test the initial hypothesis and 

learn from emergent findings. Each case study consisted of five sound recording ses-

sions and one workshop, and ranged from investigating sound as a monophonic struc-

ture (Case Study 1) and polyphonic structure (Case Studies 2–4, and the workshop) 

to suggesting foundational definitions for sonic expression using the act of sounding 

(Case Study 5). This highlighted various perspectives on the relational aspects of 

motion, touch, and sound for the most commonly occurring body-dress interactions, 

i.e. dressing, undressing, and wearing. Each case study was documented with a sound 

recorder and video camera to support the study of the relationship between motion, 

touch, and sound.

As the research progressed, more focus was placed on embedding design concepts, 

which echoed the design variables in terms of audio-visual sketches and sound-tools. 

Embodied design ideation (Wilde, 2008; Wilde, Vallgårda and Tomico, 2017; Castán 

and Tomico, 2018) was selected for the investigations into the act of sounding and the 

relationship between a moving and touching body and sounding dress. The experi-

mental sound-tools were considered to be idea facilitators, and their purpose was

to test the design variables and propose design methods for thinking and designing 

with sound. They are suggested as tools that could be used for sonic fashion education.  

The approach to designing processes is presented as a series of audiovisual sketches.

The analysis in this research was a reflective activity, intended to move from the  

level of data to concepts—a primary theory for sonic fashion. Two methods—

“interaction net” (Jones, 1992, p. 304) and “classification of design information” 
(Jones, 1992, p. 350)—were combined and used to analyse the collected data and 

construct a theoretical foundations for sonic fashion. The main data that was analysed 

was the sound recordings. After the items of dress had been recorded, categories were 

established and the variables and relationships between them were identified. The  

classification system was later revised and updated, eventually becoming the final 

design categories that are arranged into a primary taxonomic system. The intention of 

using the interaction net method was to define the elements/variables for sonic fashion 

design, and to find connections between them. The pattern of the net shows the rela-

tionship between every category. The “classification of design information” method  

(Jones, 1992, p. 350) was used to organise and classify these categories in relation  

to specific design variables, and to create a taxonomical system for sonic fashion design 

that later was developed into the Sonic Fashion Library. The analysis  methods are  

presented in the following chapter.

Figure 11. The research methods used in this thesis, divided into artistic practice and theory-building.

Artistic practice

Sound documentation
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In this thesis, the dressed body is considered to be a temporal form that is expressed 

within the sound. Aural experience and sound thinking, in contrast to visual expe-

rience and image thinking, change the fundamental manifestation and perception of 

a dressed body: from looking at and being seen to listening to and being heard.  

Looking at and listening to a body that is wearing high heels are fundamentally  

different experiences. Thus, from an auditory perspective, the dressed body is   

understood as a dynamic, temporal form, rather than a static one, as it is in visual 

representation (e.g. photograph). The shift of focus—from visual to audial— thus 

constitutes a reorientation in terms of design thinking and design modes to ones  

based primarily on sound.

A shift to the auditory dimension is thus potentially very difficult. It begins as a delibe-

rate decentring of a dominant tradition in order to discover what may be missing as a 

result of the traditional reduction of vision as the main variable and metaphor. 

“The examination of sound begins with a phenomenology. It is this style of thinking 

which concentrates an intense examination on experience in its multifaceted,   

complex, and essential forms” (Ihde, 2007, p. 17). The discussion presented in this 

thesis focuses on the ontological nature of sounds and comparisons between visual 

and sonic materials and perception, which constituted the foundation of the 

theory-building and research. The investigation starts with the exploration and  

analysis of sonic materiality and sound-based thinking.

What is sound?
What does it mean to think sonically?

Sound is a mechanical wave (a wave that propagates along or through a medium by 

particle-to-particle interaction) that translates from our ears to our brains as sound 

(Meyers, 2014). Sound jumps around, disappears, and returns (Schulze, 2018a), and 

is fundamentally a “vibrant matter” (LaBelle, 2018, p. 67). As a vibration, sound is  

difference or variation—specifically, a variation in the intensive parameter of pressure. 

 It is also repetition—vibrational differences [sic] that recurs, endures, and is extended   

 in time. This duration is itself variation, for sound comes into being, alters, and dies or dissipates. 

 Moreover, sonic becoming is not only temporal but spatial. […] sound is spatially affective, 

 interacting uniquely with the materials, shapes, and configurations of the space in and through  

 which it moves. (Cox, 2018, p. 43 [emphasis added])

3 . EXPLORING 

SONIC EXPRESSIONS
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Traditionally, sounds are considered to be secondary qualities, and are experienced 

as the sounds of things (Ihde, 2007). Hence, philosophers have been inclined to 

regard them as the secondary qualities of the objects that we see: the sound of a bird 

or air conditioner versus the colour of a door or the smell of a flower. Based on this 

perspective, then, sounds are denied independence in two ways: they are bound to 

objects as their qualities, and these qualities exist only relative to their apprehen-

sion by a mind (Cox, 2018, p. 32). However, sounds are not qualities of objects or 

subjects; rather, they are “ontological particulars” and individuals, or “temporal 
events” (O’Callaghan, 2007, p. 11 [emphasis added]). While sources generate or 

cause sounds, sounds are not bound to their sources as qualities. 

 This is precisely what–albeit in the idealist language of phenomenology–Pierre Schaeffer,  

 the father of musique concrète, aimed to show in his analysis of the objet sonore:   

 the sonorous object considered independently of its source, an entity to which audio recording  

 draws particular attention but which ordinary experience also routinely encounters. 

       (Cox, 2018, p. 33)

O’Callaghan suggests that:

 Sounds are events in which a moving object disturbs a surrounding medium and sets it moving.  

 The striking and crashing are not the sounds, but are the causes of sounds. The waves in the  

 medium are not the sounds themselves, but are the effects of sounds. Sounds so conceived  

 possess the properties we hear sounds as possessing: pitch, timbre, loudness, duration, and  

 as we shall see, spatial location. (Nudds and O’Callaghan, 2009, p. 28)

When we hear the sound of glass breaking, that sound is an audible event constituted 

by the fracturing glass affecting the air.

 The breaking of glass causes the medium-affecting event, but the two do not occur in just the  

 same space-time region. They are two sorts of events that occur close to each other. A sound also  

 carries qualitative information that can be used to identify its generating event after perceivers  

 learn to associate the sound with the cause. The sound’s pattern of pitch, timbre, loudness, and  

 duration indicate that a glass has broken; the location of the sound points us in the direction of  

 the mess (Ibid., p. 37)

If you think of every human sense as creating its own space, then the eye creates a 

space in which there can be only one thing at a time. “The eye acts as a machine—like 

a camera. Light focused on the back of the eye ensures that two objects will not

 Sounds have a specific physical size as well as shape. A quiet sound is physically petite. One  

 has to put one’s ear close to it because the body of air it perturbs is tiny. Other sound waves  

 are gigantic, such as the Krakatoa explosion of August 1883. It was heard 4800 kilometres  

 away, and the pressure wave traveled around the earth for 127 hours (Miller, 1935). The 

 shape of the sound is partly determined by the dispersion pattern of its source and also by the  

 architecture of the space in which it is projected. For example, striking a triangle produces a  

 spherical shape wave, while a sound beam emitted by a superdirectional loudspeaker is narrow.  

     (Roads, 2015, p. 54 [emphasis added])

The perception of a sonic event is very different to that of a visual object. Hearing 

involves constantly picking up sounds; we have no ‘earlids’, and there is no auditory 

equivalent of closing our eyes or escaping a gaze. David Burrows describes this full-

bodied hearing by distinguishing between hearing and seeing a bell: 

 The ringing reaches me with the intimacy of a touch, and this intensifies the feeling of self- 

 confirmation. To see the bell, I must turn toward it and focus on it, reach out myself and touch  

 it with my attention. […] Sound goes beyond touch, which respects the perimeter of my skin,  

 and beyond its degree of intimacy in seeming to be going on within me as much as around me.  

      (McCartney, 2004, p. 251)

McLuhan and Powers imagine the ear world as simultaneous relationships where 

everyone is immersed in sonic flux (1989). Meanwhile, visual relations by their very 

nature assume a distance from objects, which are experienced in their monumenta-

lity (Voegelin, 2010). The visual unfolds inescapably before our eyes, whereas sound 

surrounds us. Seeing is static and the experience is immediate, while hearing unfolds 
over time: it is “a progressive integration of the object in the experience of the subject” 

(Brett, 2004, p. 28).

There are no boundaries to sound. We hear from all directions at once: sound comes 

to us from above, below, and the sides (McLuhan and Powers, 1989, p. 37). Sound 

waves in air tend to radiate spherically in three dimensions from a source. In addi-

tion, hearing is undertaken not only with the ears but with every fibre of our beings 

as vibrations of sound move into our bodies (Drobnick, 2004). “Tellenbach’s idea of 

“atmosphere as an envelopment” seems particularly appropriate with regard to our 

experience of sounds, which detach themselves from their source and pursue us”  

(Drobnik, 2004, p. 248 [emphasis added]). We are able to turn away from visible ob-

jects, but unable to preserve a distance between ourselves and sounds (Farnell, 2010).
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occupy the same place at the same time” (McLuhan and Powers, 1989, p. 38). In 

Global Village (1989), McLuhan and Powers present a wholly different perceptive 

mode of the dynamically many-centred. In their concept, acoustic spaces are built 

on holism; the idea that there is no cardinal centre, but many centres floating in a 

cosmic system which honours only diversity. “Its resonant and interpenetrating pro-

cesses are simultaneously related with centers everywhere and boundaries nowhere” 

(McLuhan and Powers, 1989, p. 45). “Sounds never came from one point in space 

and never retreated into themselves. There was the sound, its echo, and another 

sound into which the first sound melted and to which it had given birth, altogether  

an endless procession of sounds” (Ibid., p. 36).

Visual and audial materials and perception are fundamentally different (see Fig. 12), 

and this distinction brings a new perspective to the discourse on sonic expression 

investigated in this thesis. It is a field that is ripe for discovery, and a potential source 

of alternative methods that could introduce the audial dimension and suggest ways 

of designing sonic expressions in the field of fashion design.

VISUAL
(picture)

AUDIAL
(sound)

Static
Container

Linear
Forward-oriented

Fragmented
Permanent

One focus point

Dynamic
Network

Non-linear
Omnidirectional

Simultaneous
Temporal

Many-centered

Figure 12. Comparison of visual and audial phenomena by McLuhan and Powers (1989).

Collecting, Analysing, Categorising, Defining

This section presents the investigation of sonic expressions and defines the main  

terms used in the field. The investigation into the notion of sonic expression was a  

continuation of the study that was undertaken and presented in the licentiate thesis  

The Aesthetics of the Invisible: Foundations for Sonic Fashion (Stasiulyte, 2018). Here, 

a summary of this previous investigation is followed by a deeper exploration of sonic 

expressions and body-dress interactions. The chapter then describes and analyses the 

processes used to create the primary sonic categories, then introduces the foundational 

definition of sonic expression in relation to the analysis of the dressed body in action 

and the acts of dressing, wearing, and undressing.

What is a sonic expression?

The study begins with a revising of dress from a different perspective—as if it were  

sonic. Each item, such as materials, clothing, footwear, etc., has its own sonic expres-

sion. This can parallel the colour of the fabric in visual fashion language. A sonic 

expression is like a signatura (Böhme, 1987), the character of a thing (Janlert and 

Stolterman, 1997), or timbre in the field of music—the characteristic way in which a 

thing expresses itself.

Items of dress or footwear each have specific sonic expressions, and many items of 

clothing are associated with an identifying sound. The sound of a zipper is associa-

ted with the action of opening or closing a fashion item such as a jacket or bag; the 

rustling of a raincoat or opening of an umbrella are highly identifiable. The sound of a 

high-heeled shoe is a warning of the approach of a person with supplementary height 

(Eicher, Evenson and Lutz, 2008). We are able to easily distinguish between the sounds 

of stiletto heels and sneakers, and the material of a fashion item, the height and form of 

a heel, and the walking manner of a person all influence sonic expression. How can we 

group similar clothing sounds?

What kind of sonic expressions already exist?
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The primary categories of sonic expressions of dress were identified during the research 

activities, which included workshops and sound recording sessions. The basic motiva-

tion for the experiments was: (i) to explore the sonic expressiveness of materials,  
(ii) to define sonic expressions, and (iii) to use material analysis as a basis for  
developing a primary sonic fashion taxonomy. Thus, a series of experiments to 

explore the sonic expressiveness of design materials were arranged. Next, five recor-

ding sessions and a workshop were designed in order to explore sounds as single sound 

elements moving towards a complex sonic system:

I. A material as a single/complex sonic element: Sound Recording Session 1;

II. Dress as a single sonic composition: Sound Recording Sessions 2 and 3;

III. An ensemble as a complex sonic composition: Sound Recording Session 4 

and the Workshop;

IV. The dressed body in action as a complex sonic system: Sound Recording Session 5.

The sonic expressions that were recorded during the recording sessions formed the 

content of the Sonic Fashion Archive, which was later organised so as to become the 

Sonic Fashion Library, wherein different categories were defined. The following section 

discusses the recording methods used and presents the process of creating the   

Sonic Fashion Archive.
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3 .1 A SINGLE/COMPLEX SONIC ELEMENT:

MATERIALS
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We seldom think about the ‘voice’ of materials and garments, and yet the diversity of 

their sonic expressions is unique and inspiring. The sonic expressions created by  

brushing, rubbing, tearing, rustling, caressing, and so on fabrics provide a rich sound 

world that is capable of focusing our ear on a deep level of attention to detail  

(Beilharz and Vande Moere, 2008). “The squeaking of silk, the crackling of faille, the 

rubbing of wool, the purring of velvet, without mentioning the tinkling of embroideries 

are all different sounds made by fabrics, in movement” (Ibid., p. 112). Yvon Marciano’s 

feature film Le Cri de la Soie (1995), depicts the noise of silk as it moves and tears, 

treating the subject in an erotic way by paralleling the tearing of cloth with the tearing 

of skin (Ibid.). Another example is the movie Play Time (1967), directed by Jacques 

Tati, in which we find many instances of amplified sounds of body-material interac-

tions. Therefore, the investigation into sonic expressions began with this potentially 

interesting area of material exploration. The strategy was to start by considering sound 

as a single element, meaning that sonic expressions were not layered or dominated by 

several other sounds. This would have been the case if the explorations had begun with 

clothing, which generally consists of several different materials and sonic expressions.

Many of the sounds we hear in the everyday world involve the friction of one material 

moving against or impacting another. Therefore, the surface of a material is crucial to 

its sonic expression. Tapping an object, placing it against another, letting one fall—all of 

these actions involve impact sounds. Impacts are basic events in the sense that they are 

produced by a simple interaction of objects; combinations of impacts may produce more 

complex events such as footsteps or the bouncing noises of accessories or details. The 

interactions and materials that make up sonic events are relatively independent of one 

another: “the interaction type could be very different in sonic expression: hitting, tap-

ping, scraping the same object could be different in relation to sound. […] the series of 

impacts may be modeled as a continuous waveform describing the forces on the object” 

(Gaver, 1993a, p. 298).

A number of material attributes also determine the patterns of vibration of a given 

system. As Gaver states: 

 [T]he strength of the restoring forces (e.g. tension, elasticity) determines the potential energy 

 implied by a given deformation, while the material’s density determines its inertia; both  

 together determine how quickly it will return from its deformed state and thus the frequency  

 of its vibrations. […] For instance, the damping of wood tends to be much greater than that of  

 metal, which is why wood ‘thunks’ and metal ‘rings’. (Gaver, 1993b, p. 11 [emphasis added])

The configuration of an object (e.g. its shape and size) also affects the sounds it pro-

duces. Size determines the lowest-frequency vibrations that an object can make: large 

objects tend to make lower sounds than small ones. The shape of an object determines 

the frequency and spectral patterns produced (Gaver, 1993b, p. 7). Finally, the inter-

nal structure of a material, e.g. thickness, has many complex effects on its vibration, 

particularly in the temporal domain. For example, the vibrations made by wood, which is 

both inhomogeneous and anisotropic, seem to damp out in a more irregular fashion than 

those of homogeneous and isotropic materials such as metal (Gaver, 1993b).

Sound Recording Session 1
During the first recording session, sound was investigated as a single element by  

recording fabrics and other materials, such as fastenings, linings, and decorative

elements at the Auditory sound studio (see Fig. 13). The material exploration was 

broadened during the investigation of the spatiality of sound, which was undertaken 

using a special setup (see Fig. 14). The sonic expressions of objects were investigated 

with regard to different interactions, including touching the material with the hand 

(body-material) and rubbing it against itself (material-material). These two interactions, 

which are common body-dress interactions, were chosen for later comparisons of sonic 

expressions. A supplementary investigation with rubber bands facilitated the study of the 

rhythm and tempo of the interactions. The investigation with zippers and bells deepened 

the knowledge of the relationship between shape, size, and length, and their influence on 

the overall sonic expression of a material. The selection of recorded objects was based on 

differences regarding sound expression. Each recording was 20–40 seconds; these were 

later edited down to 10-second clips of the most signifying, unique sound.
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Figure 13. Recording the sounds of various materials at the Auditory sound studio. Setup for  
recording a fabric/other material: Sennheiser MKH 50 p48 microphone, windshield, table,  
sound-absorbent material to cover the table, microphone stand, computer.

Sound Recording Session 1

Duration and location. One week, the Auditory sound studio, Gothenburg, Sweden.

Curators. Vidmina Stasiulytė, PhD student, SST; Lars Wignell, supervising sound 

editor, Auditory.

Aim. To investigate sonic expressions as a single and complex elements and    

analyse the spatiality of sound and different ways of interacting with materials.

Objects. Fabrics, materials.

Objectives:

Introduction: Test and select tools and recording setup.

Collecting: Record (a) body-material and (b) material-material interactions;   

photograph the selected fabrics and other materials.

Analysing: Analyse the recorded sounds; compare these to others and consider their 

sonic expressions.

Organising: Edit and group similar sounds into sonic categories.

Methods. Sound and image documentation, waveform analysis, interaction net,  

classification of design information.

Setup:
For recording the sounds made by fabrics and other materials: Sennheiser MKH 50 

p48 microphone, windshield, table, sound-absorbent material to cover the table,  

microphone stand, computer.

For recording the surrounding sound: A dummy head, Soundman OKM II Classic 

Studio binaural microphones, stand for the dummy head, computer.

Outcomes. 133 sounds recorded.
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Figure 14. Recording process: investigating the spatiality of sound. Setup for recording the surrounding 
sounds: a dummy head, Soundman OKM II Classic Studio binaural microphones, stand for the dummy head.
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sound will be more quiet and soft than if I rub the fabric against itself. Different types 

of interaction (pressing, pulling, sliding) were explored within the experiment, as were 

different fastenings (see and listen: Fig. 20). The sound expression will vary on different 

movement as well, thus, it is interlinked and influence the way how the thing, e.g. dress, 

presents itself:

 If I return to the variations on the mute, stationary object in contrast to various types of 

 “moving” phenomena, I now more precisely locate one of the sources of the characterization  

 of time as a type of “motion.” [...] Here temporality is not a matter of “subjectivity” but a matter  

 of the way the phenomenon presents itself. I cannot “fix” the note nor make it “come to stand”  

 before me, and there is an objective like recalcitrance to its “motion”. (Ihde, 2007, p. 94)

Rhythm and tempo. The investigation on rhythm and tempo was undertaken using 

12 rubber bands, which were the same length (0.3 m) but of different thicknesses and 

materials (see and listen: Fig. 21).

115 different materials were recorded during the main sound recording session  

(see and listen to some examples: Fig. 16). The materials were selected with regard to 

differences in sonic expression. The collection of examples consisted of 56 fabrics and 

59 dress elements such as fastenings and lining details. The samples varied in terms of 

their materials, dimensions, and shapes. An additional recording session dedicated to 

capturing the sounds of experimental materials that are usually not used for items of 

dress was arranged in order to study interesting sonic expressions and suggest a sonic 

source of design ideation, facilitating potential future research based on sonic materia-

lity. During this supplementary recording session, 18 materials were recorded: polyvinyl 

chloride (PVC), Styrofoam, cardboard, wood, metal, metal threads, foil, rubber bands, 

foam, paper, sandpaper, polyethylene, water, and sand (see and listen: Fig. 17, 18). 

The method for recording a surrounding sound involved ‘broader’ movement around 

the dummy head in different directions: up, down, left, right, above, and below. The 

idea of ‘moving sound’ and its spatiality was demonstrated by the bell attached to

the stick (see Fig. 14). The movement was recorded at fast, medium, and slow tempos.

To record the fabrics and other materials, four different directional microphones were 

tested: Schoeps CMIT 5u, Sennheiser MKH 416 p48, Røde NTG-1, and Sennheiser 

MKH 50 p48. The last one was the best for capturing softer, rounded directionality. The 

windshield was used to soften the sound. The materials were recorded on a table that 

was covered with sound-absorbing material to deaden unwanted noise or the sound 

of contact with the table (see Fig. 13). The microphone was placed on the microphone 

stand, which was situated 0.5 m above and in the middle of the material on the table.

The recording of the sound of fabrics involved two primary steps:

(a) body-fabric interaction, i.e. a hand touching a fabric and (b) fabric-fabric interac-

tion, i.e. when a fabric is rubbed against itself (see Fig. 15a and b). These two moving-

touching modes reflect everyday body-dress interactions. The sounds of other materials 
(fastenings, lining elements) were recorded while enacting fastening and unfastening 

interactions.

Way of interacting. The ways in which we interact with (move or touch) materials re-

sult in specific sonic expressions. I touch the surface of the leather jacket and it sounds, 

but it is just ’one mode of its being’. if I touch a material with my hand, the emitted

Figure 15. Recording process: a. body-fabric and b. fabric-fabric interaction.
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Materiality was explored using 20 different zippers that were approximately the 

same length but made of different materials (metal and plastic) and had different size 

sliders (see and listen: Fig. 22).

The size of an object and its influence on the sound was first explored using three 

bells that all had the same shape but different size (see and listen: Fig.24). Another 

experiment was undertaken using a sheep bell and a cat collar with a bell, which 

broadened knowledge of the relationship between shape and sound (see and listen: 

Fig. 27). The semantics of sound were also taken into consideration for further study.

The experience of sounds is primarily related to the sounds of things that are ‘located’ 

in a place. The traditional approach to the experience of sound situates hearing as a 

temporal sense, wherein the world of sound is one of flux and flow (Ihde, 2007). Our 

daily ‘location’ of sounds is constantly copresent. For a description to be accurate, 

both the way a sound ‘surrounds’ a listener and directionality must be noted as being 

copresent (Ihde, 2007). Therefore, these two aspects were studied during the first 

recording session as well.

With the 1.1 m zipper, directionality was explored by recording the sound of zipping 

and unzipping from the left, right, front, and back (see and listen: Fig. 23a) and ope-

ning and closing the zipper vertically, horizontally, and diagonally (see and listen: 

Fig. 23b). In addition, an experiment was performed in which a suitcase was unzip-

ped; the zipper was situated on the edge of the suitcase and the sound followed the 

‘roundish’ form from the left to the top, centre, and down to the bottom on the right. 

Surroundability was explored using a bell as a ‘sonic point’ (see and listen Fig. 26a). 

A 2 x 2 m sample of Gore-Tex was used to analyse more abstract ‘sonic clustering’  
(see and listen: Fig. 26b).

The complexity of touch was investigated using different types of gloves (woollen, 

thin plastic, thick plastic, and leather) and the same surface (see and listen: Fig. 28).

During this recording session, the main influences on sonic expression were found to 

be the material itself and its shape, size, length, stiffness, thickness, and surface  
texture; spatiality and directionality; and the different ways of interacting, e.g.  
changing speed, rhythm tempo, and strength of touch.

Material composition. Sonic expressions were investigated as single elements by 

recording fabrics and other materials, such as fastenings, linings, and decorative 

elements. Sound as a complex element was examined during the investigation of 

composite fabrics and materials. A double-sided (composite) fabric or a fabric com-

bined with Gore-Tex, embroidery, or decoration could be considered to be a complex 

element as these add their own sonic expression to the material.

Uneven and rough or sticky material surfaces such as sequined ones create louder 

sounds and give a characteristic expression to materials. Softer and smoother natural 

materials such as fur, silk, some wools, and cotton fabrics have a very subtle sound 

when touched, and it is difficult to identify the material source. Smooth synthe-

tic fabrics have specific sounds that can generally be related to sports outfits. Stiff 

materials such as bioplastics or thicker materials such as denim and leather have 

louder sounds and are therefore easier to identify. Elastic materials such as latex have 

identical sounds when interacted with. Material interactions such as pleating create 

rhythmic sounds when a material is touched with a hand or rubbed against itself. 

Gore-Tex has a very identical sound and can be easily recognised. Several examples 

demonstrate these sonic expressions (see and listen: Fig. 16).

A similar aspect can be seen in the investigation of the zipper—different (un)faste-

ning tempos such as slow and fast created changes in volume. The differences in 

sonic expression that occurred due to the different ways of interacting and touch 

intensities are well demonstrated in the example with two elastic rubber bands  

(see and listen: Fig. 25). Differing lengths of a material also resulted in different sonic 

expressions. The examples with six zippers of the same material but different lengths 

(0.16, 0.2, 0.4, 0.7, 0.85, and 1.1 m; see and listen: Fig. 23) and a study with three 

different lengths of Velcro (0.25, 0.5, and 1 m) shows these differences very well  

(see and listen: Fig. 19).

How we interact with materials varies in terms of e.g. the volume of the sonic expres-

sion. The loudest part of a sound recording is defined as true peak. It should be noted 

that this value is approximate because the sound recordings were not normalised to 

decibel (dB) values as this would have reduced more subtle sounds. The sounds of 

interactions with materials were relatively quiet, and so were amplified by approx-

imately 10 dB. This was deemed to be the maximum possible level of amplification 

that avoided the recording becoming very artificial and exaggerated.
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Figure 16. Sonic Fashion Archive: sound recordings and images of materials. 
Bioplastic, metal, wool, fur, polyester, plastic, and mixed materials.
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Figure 17. Sonic Fashion Archive: sound recordings and images of experimental materials. 
PVC, cardboard, wood, metal, metal threads, foil, a rubber band, polyethylene, foam, and paper.
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Figure 18. Sonic Fashion Archive: sound recordings and images of experimental materials.   
Styrofoam, sandpaper, polyethylene, water, and sand.

Figure 19. Sonic Fashion Archive: sound recordings and images of materials. 
Different lengths of Velcro: 0.25, 0.5, and 1 m.
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Figure 20. Sonic Fashion Archive: sound recordings and images of materials. 
Different types of fastening.
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Figure 21. Sonic Fashion Archive: sound recordings and images of materials. Various types of elastic band.
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Figure 22. Sonic Fashion Archive: sound recordings and images of materials. Different zippers.
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Figure 23.Sonic Fashion Archive: sound recordings and images of materials.
Zippers of different lengths (0.16, 0.2, 0.4, 0.7, 0.85, and 1.1 m). 
A 1.1 m zip interacted with in different directions (a. diagonally and b. front-left-back-right).

Figure 24. Sonic Fashion Archive: sound recordings and images of materials. 
Different sizes (diameters) of bells: 0,01, 0,02, and 0,03 m.

a b
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Figure 25. Sonic Fashion Archive: sound recordings and images of materials.    
An experiment that explored different ways of interacting in relation to tempo and strength of touch.

Figure 26. Sonic Fashion Archive: sound recordings and images of materials. 
Investigation of ‘surround-sound’: a. ’sonic point’ and b. ‘sonic cluster’.
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Figure 27. Sonic Fashion Archive: sound recordings and images of materials. 
An investigation of the size and semantics of sound: a. a sheep bell and b. a cat collar with a bell.

Figure 28. Sonic Fashion Archive: sound recordings and images of materials. 
Investigation of the complexity of sonic expression: different gloves touching the same fabric.
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3 .2 A SINGLE SONIC COMPOSITION:

DRESS



  101100  

EXPLORING SONIC EXPRESSIONS

With regard to the examples described in this section of the thesis, sonic expression 

was considered to be a single sonic composition. Sound recording sessions 2 and 3  

were intended to investigate the individual sounds of fashion items, such as clothing, 

accessories, and footwear (see and listen: Figs. 32–42). The sonic expression of a  

particular item of dress, for example a Gore-Tex jacket (Fig. 29), is an example of a 

sound expression as a single sonic composition; it consists of several sounds, such as 

those of the waterproof material, zippers, adjustable toggles, Velcro fastenings, and 

lining, and so the item of dress was considered to be a single sonic composition.  

Different items of dress were recorded, analysed, and grouped into different sonic  

categories. The method of activating and recording a sound of dress (clothing,   

accessory, or footwear) was developed during the sound documentation process,  

and allowed sounds to be analysed and compared. This consisted of six steps:

1. Describe the item of dress;
2. Put on the item of dress (dressing);
3. Touch the surface of the item of dress with the hand;
4. Wear the item of dress (walking);
5. Interact with the details of the item of dress;
6. Take off the item of dress (undressing).

Step 5 was added after several trials, on the basis that the sounds of the details of the 

items were felt to strongly contribute to their sonic identity. Each sound recording 

followed a formula, starting with a description of the item of dress to aid identification 

during later analysis. The focuses of the dressing and undressing steps were acts of 

opening and closing, e.g. fastening zippers and snaps, putting on a belt, etc. The body-

dress interactions were recorded while one or more hands were touching the surface 

of the item of dress. The wearing act was then recorded while the body was moving 

with the object, which was based on walking, and so the sound came from the arms 

and/or legs moving back and forth. The sounds of the interactions of the details of the 

item of dress, such as a chest pocket with a zipper, were also recorded. The recording 

method of each step is presented in Fig. 29a–d, using the example of a Gore-Tex jacket.

Sound Recording Sessions 2 and 3
Sound Recording Session 2 took place at Theaterkunst GmbH, Berlin, Germany during 

my secondment at the Berlin University of the Arts (see Fig. 30). The Theaterkunst’s 

collection consists of approximately 10 million costumes, uniforms, accessories, and

pieces of theatre art, and has been Germany’s largest costume collection since its 

foundation in 1907. The recordings took one month, and began following an intro-

ductory tour of Theaterkunst GmbH. While exploring the costume collections and 

interacting with fashion items (‘trying on’ while touching the dress articles), I selec-

ted fashion items that emitted different sounds that I felt were worth recording and 

exploring further. As the approximately 200 items I selected were not allowed to leave 

the premises, the recordings had to be carried out in one of the storage rooms, which I 

was unable to insulate against surrounding noise. Therefore, the sound quality of the 

recordings was not as high as I would have liked them to be, and some of the recordings 

were of so low quality as to be of no use to this research and thus deleted from the 

Sonic Fashion Archive. The remaining 133 sound recordings were analysed and grou-

ped into sonic categories. The recorded items were photographed in the same storage 

room only from the front; an unintended consequence of this approach was that it was 

difficult to remember the lining or details on the back of specific items.

Sound Recording Session 3 took place at the Textile Museum of Sweden in Borås  

(see Fig. 31). This recording session also took place over the course of one month, and 

began similarly to the previous sound recording session with an introduction to the 

collection. The recording process was undertaken in a temporary studio that was built 

specifically for this project, consisting of four woollen walls, a textile cover for the roof, 

and a carpet that reduced the noise coming from the ventilation system. Recordings 

were made at weekends when the ventilation system was working less intensively and 

there were no people at the museum. In total 150 sounds were recorded, of which a 

few were of too low quality to be of use due to the directionality of the microphone. 

The remaining 137 recordings were edited, organised into sonic categories, and added 

to the Sonic Fashion Archive. The recorded items were photographed in a professional 

photo studio by taking photos not only of the front but rear and lining as well, facilita-

ting analysis and comparison of the sonic and visual expressions.

Each item was recorded for between one and three minutes, but the final recordings 

were approximately 20 seconds long, having been cut down to the most unique, signi-

fying sound of a particular item. The chosen samples had different sonic expressions 

due to e.g. materiality, elasticity, thickness, placement on the body, complexity, and 

the specific movements of the body-dress interactions, which involved walking stick(s), 

toys, a Walkman, etc. (see and listen: Figs. 32–39). The order of the presented items 

begins with accessories before moving on to garments. Specific examples included here 

have been selected based on that they highlight linings, age, and aspects of timing and 

spacing in relation to footwear.
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Figure 29 a. Recording process: (1) describing and (2) dressing.

Gore-Tex jacket: hip-length with long sleeves and a 

hood, chest pocket on the left, and two side pockets. 

100% nylon (main fabric), 100% polyester (lining).

2 22

2 2 2 2

1
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Figure 29 b. Recording process: (3) touching (body-dress interaction) and (4) wearing (dress-dress interaction).

3 33 3

4 4 4 4
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Figure 29 c. Recording process: (5) interacting with details.

5 35 5 5

5 5 5 5
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Figure 29 d. Recording process: (6) undressing.

6 6 66

66 6 6

6 6
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Figure 30. Recording items of dress, accessories, and footwear. 
Collaboration with Theaterkunst GmbH, Berlin, Germany.

Sound Recording Session 2

Duration and location. One month; Theaterkunst GmbH, Berlin, Germany.

Curators. Vidmina Stasiulytė, PhD student, SST; Dr. Katharina Bredies,   

senior researcher, Berlin University of the Arts.

Collaborator. Theaterkunst GmbH, Berlin, Germany.

Aim. To investigate sonic expressions as single compositions.

Objects. Clothing, accessory, footwear.

Objectives:

Introduction: Tour of the Theaterkunst GmbH and its costume collection; 

interactions with items of dress; selection of items of dress.

Collecting: Record sounds and photograph selected items of dress.

Analysing: Analyse the recorded sounds; compare and consider their sonic  

expressions.

Organising: Edit and group similar sounds into sonic categories.

Methods. Sound and image documentation, waveform analysis, interaction net,  

classification of design information.

Setup. Sound recorder (Zoom H4N), headphones (Bose QC25), iPhone 6 (for taking 

photographs), a computer; space in one of the wardrobe rooms at Theaterkunst 

GmbH.

Outcomes. 200 sounds recorded.
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Figure 31. Recording different clothing, accessories and footwear. 
Collaboration with the Textile Museum of Sweden, Borås.

Sound Recording Session 3

Duration and location. One month; Textile Museum of Sweden, Borås.

Curators. Vidmina Stasiulytė, PhD student, SST; Jan Berg, photographer,  

Textile Museum of Sweden.

Collaborator. Textile Museum of Sweden, Borås.

Aim. To investigate different sonic expressions as single and complex compositions.

Objects. Clothing, accessory, footwear.

Objectives:

Introduction: Tour of the Textile Museum and its costume collections;  

interactions with items of dress; selection of items of dress.

Collecting: Record sounds and photograph selected items of dress.

Analysing: Analyse the recorded sounds; compare and consider their sonic  

expressions.

Organising: Edit and group similar sounds into sonic categories.

Methods. Sound and image documentation, waveform analysis, interaction net,  

classification of design information.

Setup. Sound recorder (Zoom H4N), headphones (Bose QC25),   

camera (Canon EOS 750D), computer; temporary sound-absorbing room inside the 

photo studio at the Textile Museum of Sweden, chair.

Outcomes. 150 sounds recorded.
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Figure 32. Sonic Fashion Archive: sound recordings and images of accessories.
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Figure 33. Sonic Fashion Archive: sound recordings and images of accessories.
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Figure 34. Sonic Fashion Archive: sound recordings and images of accessories.



  121120  

EXPLORING SONIC EXPRESSIONS

Figure 35. Sonic Fashion Archive: sound recordings and images of accessories.



  123122  

EXPLORING SONIC EXPRESSIONS

Figure 36. Sonic Fashion Archive: different sonic expressions of leather jackets.
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Figure 37. Sonic Fashion Archive: sound recordings and images of clothing.
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Figure 38. Sonic Fashion Archive: sound recordings and images of clothing.
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Figure 39. Sonic Fashion Archive: sound recordings and images of details on the inside of items of 
dress. Lining and labels.

The inner layer of clothing. The lining or inside details of dress can be more   

dominant than the outer layers with regard to sonic expression. For example,   

care labels have a sonic expression that is similar to the sound of paper, and are 

quite loud (see and listen: Fig. 39). Although they are hidden inside the garment, 

they can create a loud sonic expression as a result of movements, especially dressing 

and undressing acts. The material of the lining is important with regard to the sonic 

expression; for example, if it is a crisp polyester it adds one more layer to the sonic 

silhouette, while a fur lining absorbs sound and damps or mutes the sonic expression. 

Electrostatic discharges can be considered to be another aspect of the sonic expres-

sion of an inside layer; it is generally created while taking off e.g. a synthetic sweater 

in a warm and dry environment.

Age. It should be noted that the sonic expression of clothing changes over time; this 

is particularly true for clothing made of stiffer materials such as leather and denim. 

These materials tend to soften over the course of wearing, and so the intensity and 

sharpness of the sonic expression is reduced.

Footsteps. “Footsteps encompasses a huge range of sounds, from the clack-clack 

of high heels on marble, to the squeak of trainers on a gym floor. We unconsciously 

learn to recognize colleagues approaching unseen along a corridor from the rhythm 

of their walking” (Cox, 2014, p. 21). Repetition, rhythm and tempo, are all involved 

in the act of walking. Footsteps in a hallway suggest someone approaching as they 

ring on tile, and the duration of the repetition describes a series of circumscribed 

surface aspects. The auditory surface in this example does not ‘spread itself out’ in a 

holistic gestalt of the entire surface, and instead presents itself as a series of surface 

aspects (Ihde, 2007).

The investigation of footsteps was focused on two main variables with regard to sonic 

expression: (i) spacing and (ii) timing. In order to explore these in depth, the act of 

walking in two different pairs of shoes was explored (see Fig. 40). A sound-absorbing 

outfit (skin-tight overalls) was chosen to avoid adding other sounds, and so the 

focus was on the sonic expression of the footwear. The sound recordings were set up 

in such a way as to facilitate the study of different spatial and temporal categories. 

With regard to the former, two different locations were chosen: inside and outside. 

To study temporal categories, different ways of walking were studied in an echoing 

outdoor space, which amplified the steps. The chosen pairs of shoes were (i) high 

heels and (ii) simple everyday walking shoes. The selection was made with reference 

to different sonic expressions of footwear.

Timing. The way in which voiceless objects gain or are given voices is an essential 

factor in all spatial signification of sound. The way we act—in this case how we 

walk—results in different sonic expressions. Different ways of walking have different 

gait tempos, as well as different interactions (e.g. using one’s heels, toes, all of the 

foot, etc.), resulting in different sonic expressions (listen: Fig. 40).

Spacing. The pair of high heels was chosen based on it having the loudest sonic 

expression of the footwear, meaning that it was easier to identify the differences in 

sonic expression due to the changing spatial aspects. To study this, two different ty-

pes of location were chosen: inside (rooms, a corridor, an elevator, staircases, a bath-

room, a garage) and outside (the city and natural environments). Sound phenomena 

such as reflection and absorption were investigated with regard to these different 

spaces, and differences between ‘shaping’ sonic expressions were analysed in relation 

to the size of the spaces and different materials. Various surfaces were investigated in 

the inside spaces, including concrete and metal stairs, wooden and concrete floors, 
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carpet, and ceramic tiles (listen: Fig. 41a–f); outside, concrete, stones, water, grass, 

concrete tiles, and sand were explored (listen: Fig. 42a–f). Some spaces amplified the 

sonic expressions of the shoes (a large room, metal and cement staircases, a concrete 

floor, and ceramic and concrete tiles) while others damped them (a wooden floor, 

grass, carpet). The sonic expressions of the high heels were drastically changed when 

walking on sand and stones and in water, and ‘disappeared’ when going up or down 

the stairs due to the way of walking employed (using just the front part of the feet).

Figure 40. The investigation of timing and different ways of walking. 
Selected pairs of shoes for experiments regarding the spacing and timing.

Figure 42. The investigation of spacing and walking outside: a. concrete, b. stones,
c. water, d. grass, e. concrete tiles, and f. sand.

Figure 41. The investigation of spacing and walking inside: a. cement floor, b. wooden floor,   
c. cement stairs, d. metal stairs, e. carpet, and f. ceramic tiles.

a.                                         b.                                   c.  

d.                                        e.                                    f. 

a.                                         b.                                   c.  

d.                                        e.                                    f. 
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3 .3 A COMPLEX SONIC COMPOSITION:

ENSEMBLES
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One of the most interesting aspects of sound is the multi-layering phenomenon. This 

has been discussed in the fields of art and philosophy, and opens up an interesting 

perspective on the body and identity as a complex system (Hundertwasser cited in 

Restany, 1998; Deleuze and Guattari, 2013). From a sound-engineering perspective, 

sound consists of several layers that are created by an object and an action in a loca-

tion (Özcan, van Egmond and Jacobs, 2014). With regard to identity, sounds have 

several different layers. The sound of an engine is fundamental to our mental image 

of the sound of a car, but there are other sounds: doors opening and closing, tires 

touching the road while driving, brakes, cleaning the windows with wiper blades, 

etc. Each brand of products has different sounds that could be categorised, e.g. the 

closing of the door of a Volvo sounds different to that of a Porsche (Bronner, 2009).

The same logic can be applied to a sonic silhouette. What sounds are layered and  

belong to it? If I am walking in a pair of shoes you hear the sound of my steps, but 

other sounds are involved in my sonic silhouette, such as the sounds that legs create: 

shoes stepping on particular surfaces, skin touching skin, pantyhose, tights, or trous-

ers rubbing against each other, or skin touching the lining material of a skirt. If I wear 

a jacket, this adds another layer of sound, e.g. unzipping, materials rubbing against 

other materials, etc. If I have a mobile phone in the pocket of my jacket, this will add 

yet another layer. How many layers could we count?

Sound Recording Session 4
This recording session was undertaken at the Auditory sound studio over the course 

of a week. Sound as a complex sonic composition was explored in relation to combi-

nations of different items of dress, i.e. ensembles. Examples of an ensemble include a 

combination of a dress and a jacket, a sports outfit, a set of work clothes, etc. 

(see and listen: Figs. 45–47). During Sound Recording Session 4, a total of 190 

sounds were recorded, analysed, and later arranged into sonic categories. The 

methods of activating and capturing the sonic expressions of the ensembles were 

the same as for items of dress (see Fig. 44). The examples presented here constitute 

different sonic expressions produced by similar or different outfits, ensembles of 

garments, and accessories. The experiments with the ensembles of various acces-

sories broadened the investigation into the concept of the sonic silhouette (see and 

listen: Fig. 47). All of the explorations with ensembles opened up a potential field for 

design methods, which are presented in Section 4, Designing Sonic Expressions. The 

recording was undertaken with binaural microphones attached to my body; these 

were wireless, meaning that I could easily dress and undress and move in the space.

The chosen tools consisted of an elastic belt, Soundman OKM II Classic Studio 

binaural microphones, two Lectrosonics HMA/E01 plug-in transmitters, a Wideband 

plug-in transmitter with digital hybrid wireless technology, a Lectrosonics SRC/B1  

receiver, a Lectrosonics SRC Wideband Receiver, and a Soundman windscreen   

(see Fig. 43). The sounds were recorded with the Pro Tools 12 software with a   

specific setup, described in Section 3.5.

Workshop        
In addition to the investigation that focused on footwear, a workshop was held with 

students from the Berlin University of the Arts and Weissensee Academy of Arts to 

study the sonic expressions of ensembles. The recordings made captured not only 

the sound of footwear but other layers of sonic expressions (primarily trousers and 

jackets), which merged together into complex sonic expressions—sonic silhouettes. 

The workshop facilitated in-depth analysis of and focus on the act of walking, gait, 

and the specific sonic expressions of footwear. In total 40 sounds were recorded and 

analysed further alongside the students (see and listen: Figs. 49–53).

Figure 43. a. Tools for recording an object on the body: an elastic belt, Soundman OKM II Classic Studio 
binaural microphones, two Lectrosonics HMA/E01 plug-in transmitters, a Wideband plug-in trans-
mitter with digital hybrid wireless technology, a Lectrosonics SRC/B1 receiver, a Lectrosonics SRC 
Wideband Receiver. b. The tools attached to the body.
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Sound Recording Session 4

Duration and location. One week; the Auditory sound studio, Gothenburg, Sweden.

Curators. Vidmina Stasiulytė, PhD student, SST; Lars Wignell, supervising sound 

editor, Auditory.

Collaborator. Auditory sound studio, Gothenburg, Sweden.

Aim. To investigate the sonic expressions of different ensembles as complex   

compositions.  

Objects. Ensembles of different clothing, shoes, accessories.

Objectives:

Introduction: Test and select tools and recording setup.

Collecting: Record sounds and photograph selected ensembles.

Analysing: Analyse recorded sounds; compare and consider their sonic expressions.

Organising: Edit and group similar sounds into sonic categories.

Methods. Sound and image documentation, waveform analysis, interaction net,  

classification of design information.

Setup. An elastic belt, Soundman OKM II Classic Studio binaural microphones, two 

units of Lectrosonics HMA/E01 plug-in transmitters, a Wideband plug-in transmitter 

with digital hybrid wireless technology, a Lectrosonic SRC/B1 receiver, a Lectrosonics 

SRC Wideband Receiver, a Soundman windscreen, Pro Tools 12.

Outcomes. 190 sounds recorded.

Figure 44. Recording process: dressing, wearing, and undressing, Auditory sound studio.
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Figure 45. Sonic Fashion Archive: sound recordings and images of ensembles. Clothing combinations.
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Figure 47. Sonic Fashion Archive: sound recordings and images of ensemble. Accessory combinations.Figure 46. Sonic Fashion Archive: sound recordings and images of ensembles. Clothing combinations.
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Workshop

Duration and location. Two days; the Stage Design and Costume Department  

at Berlin University of the Arts, Germany.

Curators. Vidmina Stasiulytė, PhD student, SST; Prof. Lisa Meier, Stage Design 

and Costume Department, Berlin University of the Arts; Dr. Berit Greinke, senior  

researcher at the Design Research Lab, Berlin University of the Arts.

Aim. To analyse the relationship between gait and the sound of footwear,   

and investigate the sonic expressions of footwear.

Participants. Four Stage Design and Costume Design students (BA) from the 

Berlin University of the Arts and six Fashion Design students (BA) from Weissensee 

Academy of Arts.

Objects. The body, footwear.

Objectives:

Introduction: Introduce the students to sonic fashion by presenting the examples from 

my research practice; discuss the sonic properties of dress. 

Exploration: Select pairs of shoes from the costume wardrobe at the University, and 

explore and analyse the relationship between gait and the sound of footwear. 

Documentation: Record the sounds of steps and photograph the footwear. 

Analysis: Analyse, compare, and categorise the sounds of the steps. 

Results and discussion: Discuss the results of the analysis with the students.

Methods. Sound and image documentation, sensitising the body.

Setup. Sound recorder (Zoom H4N), headphones (Bose QC25), camera (Sony DSC 

WX500), 17 pairs of shoes, 4 woollen walls.

Outcomes. 40 sounds recorded.Figure 48. Selecting pairs of shoes for the study, the costume wardrobe at the Berlin University 
University of the Arts.
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This investigation created a deeper understanding of how the sounds of dress can be 

categorised.

In order to analyse the relationship between the moving body and sonic objects 

(shoes) in more depth, gait was investigated under the five conditions listed above. 

When the participants walked barefoot and in socks (Figs. 49, 50), the most noticea-

ble differences in the sound recordings related to the habit of one participant to place 

her heels down more strongly than the others, as is discussed in the analysis section 

below in relation to walking in shoes. Gait was very obvious when the participants 

walked in their own shoes, e.g. with regard to some participants dragging their feet 

along the floor (Fig. 51, Sound 3). In the sound recordings steps are audible, but so 

too are additional layers of sound; in Sound Recordings 1 and 3 a zipper can be heard, 

and in Sound Recording 4 trouser legs rubbing together are audible. These elements 

added another layer to the sonic identity of specific pairs of shoes. The size of zippers 

also influences the sound produced: a larger pull tag results in a louder sound, and 

the zipper in Sound Recording 1 was louder than that of Sound Recording 3 (Fig. 51). 

The fit of a shoe also matters: a tight or loose fit affects the sound, as with the audibly 

loose-fitting shoes in Sound Recording 1, based on the sound of friction between the 

socked feet and the shoes’ insoles. In this case, the material of the sock and the insole 

also influenced the sound.

When all of the participants wore the same footwear, it was possible to discern the 

fact that one participant walked faster than the others (Fig. 52, Sound 4). In addition, 

the sound of trouser legs rubbing together was audible (Fig. 52, Sounds 2 and 4). The 

soles of shoes generate different sounds based on the material; some are ‘flat’ and ‘dry’ 

(Fig. 51, Sound 4), while others are ‘rubbery’ and ‘creaky’ (Fig. 53, Sound 3). The 

form of the sole of the shoe is important with regard to the sound (Fig. 53, Sound 1). 

A flip-flopping sound made by shoes without a fastening system is heard in one sound 

recording (Fig. 53, Sound 7), and the ankle fastenings of another pair of shoes were 

too wide for the wearer, creating a sound (Fig. 53, Sound 5).

The main interactions between the bodies and the shoes occurred during the act of 

walking, and so the sonic silhouette of a particular pair of shoes has different layers 

based on the details of the shoes, such as zippers, shoelaces, decorations, etc., the 

material of the sole and the insole, the fit of the shoe, the fastening, the sock, the form 

of the heel (Fig. 53, Sounds 4 and 5), the height of the heel, the details of the fastening 

system (Fig. 53, Sounds 5 and 7), and the height of the shoe (Fig. 53, Sound 1).

This investigation was part of a two-day workshop held for Fashion Design (BA) and 

Stage and Costume Design (BA) students at the Berlin University of the Arts. In order 

to introduce the students to sonic fashion, the examples of the ‘sonic diary’ were 

presented and the sonic properties of dress were discussed. The exercise ‘Listening 

to Steps’ was conducted to inspire the students, who were asked to all walk together 

for five minutes while wearing cone-shaped sound amplifiers and paying attention 

to the rhythms, tempos, and sonic expression of their own steps and those of others. 

The specific study on ’Sounds of Steps’ was done with four Stage and Costume Design 

students.

After the inspiration stage, the students selected pairs of shoes from the costume 

wardrobe at the University. Four woollen walls were erected in the workshop studio 

to create a more ambient space for the sound-recording session. The group investiga-

ted how the sounds of the body are amplified by the wearing of shoes, and explored 

the relationship between gait and the sounds of footwear.

The participants were recorded walking under five conditions (Figs. 49–53): a. all of 

the participants walking barefoot (Fig. 49); b. all of the participants walking in socks 

(Fig. 50); c. all of the participants walking in their own shoes (Fig. 51); d. multiple 

participants walking in identical pairs of shoes (Fig. 52); e. one participant walking 

in seven different pairs of shoes (Fig. 53). Each experiment was photographed.

The collected audio was analysed and compared. Various step sounds were identi-

fied with regard to the different forms, materials, heels, soles, fastenings, and other 

details of the footwear. Gait was identified as the primary influence on sonic identity, 

particularly under condition d., in which every member of the group wore identical 

pairs of shoes.

The findings of this investigation were presented and discussed with the participants. 

Different sonic categories were established, such as the gait of the individual, weight, 

material, height, form, decorative details, fastening, and components of the footwear. 

The explorations showed the potential for further investigation of the relationship 

between the moving body and sound-objects with regard to the act of wearing. 

During the discussion, it was observed that the acts of putting on and taking off 

footwear are important components of sonic identity, and could be explored further. 

The sound of wearing one shoe on the left foot and a different shoe on the right foot, 

or only one shoe, was felt to be interesting to explore with regard to the sonic identity 

of the unexpected. 
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Figure 49. Sonic Fashion Archive: the participants’ naked feet. Figure 50. Sonic Fashion Archive: the participants’ socked feet.
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Figure 51. Sonic Fashion Archive: the participants in their own shoes. Figure 52. Sonic Fashion Archive: the participants in identical shoes.
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Figure 53. Sonic Fashion Archive: the seven different pairs of shoes worn by the one participant.
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3 .4 A COMPLEX SONIC SYSTEM:

THE DRESSED BODY IN ACTION
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Schulze argues that “the individual body is situated and it is located. It is characte-

rized by its temporal and environmental situation” (2018, p. 140). “The everyday 

establishes itself, creating hourly demands, networks of transport, in short, its 

repetitive organisation” (Lefebvre, 2013, p. 16). Regarding the performativity of 

the everyday dressed body, routine movements and gestures come into play, such as 

walking, sitting, running, walking up and down stairs, etc. These actions create the 

sonic structures of the everyday. With the notion of everyday life and its sounds, this 

study refers to situations in individual lives that are not marked as special. Touch and 

movement are activators and sound is a result of these dynamic processes—events 

that spread in time and space. As Raffaseder writes: 

 A sound event is always directly and causally related with stimulus and acoustic source thus  

 unequivocally mirroring their characteristics. Fundamentally, every audible sound signal is 

 always the result of a preceding dynamic process set in motion by a respective exertion.   

 Movement and change are always basic prerequisites for acoustic events.    

                      (Bronner, 2009, p. 101). 

Movement results in contact sounds resulting from friction and impact. Sound is 

transformed in the same way as a material changes as it moves, dependent on the 

kind of tactile-kinetic interaction that takes place. The sonic expression of a surface 

varies if it is e.g. rubbed or squeezed. With regard to movement, friction and impacts 

appear and are expressed by specific sounds.

Sound Recording Session 5                                  
In order to analyse the sounding dressed body as a complex system in depth, Sound 

Recording Session 5 was arranged. This took place over the course of one week, and 

was undertaken using two methods: (i) documenting inside (my own home) the 

acts of dressing, wearing, and undressing, and (ii) documenting acts outside (while 

walking to the university). The selection of ensembles was based on everyday wear, 

and so I wore the outfits I often wear during the autumn/spring (see Fig. 54). In a 

way I rediscovered the everyday, routine gestures of wearing, dressing, and undres-

sing while approaching them from a sonic perspective. Wearing and (un)dressing 

interactions can be described as a sequence: (i) moving, (ii) touching, and   

(iii) sounding. Therefore, the deeper investigation of the relationship between   

different interactions was undertaken during the last experiment, which also allowed 

‘sonic expression’ and other related terms to be defined. In total 45 sounds were 

recorded, edited, and analysed in relation to this idea of threefold interaction.
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Figure 54.The everyday ensemble chosen for 
the investigation on the acts of dressing, wearing, and undressing.

Sound Recording Session 5

Duration and location. One week; my own home and on my walks to university the 

University of Borås, Sweden.

Curators. Vidmina Stasiulytė, PhD student, SST. 

Aim. To investigate sonic expressions and the acting body as a as a complex sonic 

system.

Object. Ensembles of everyday outfits.

Objectives:

Introduction: Test and select tools and recording setup.

Collecting: Record sounds and photograph selected ensembles.

Analysing: Analyse the recorded sounds; compare and consider their sonic properties.

Organising: Edit and group similar sounds into sonic categories.

Methods. Sound and image documentation, waveform analysis, interaction net,  

classification of design information.

Setup. An elastic belt, Soundman OKM II Classic Studio binaural microphones, two 

units of Lectrosonics HMA/E01 plug-in transmitter, a Wideband plug-in transmitter 

with digital hybrid wireless technology, a Lectrosonic SRC/B1 receiver, a Lectrosonics 

SRC Wideband receiver, a Soundman windscreen, Pro Tools 12.

Outcomes. 45 sounds recorded.



  159158  

Figure 55. A visual representation of the ensemble.
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Figure 56. A sonic representation of the ensemble.
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STRUCTURE OF DRESSING

Item of Dress

Bra

Moving

1. Lifting the left arm,

2. Moving the right arm towards the left 

shoulder

3. Bending the arms behind the back

Interaction

1. Putting on over the left arm;

2. Putting on over the right arm;

3. Fastening at the centre of the back.

Touching

1. Sliding

2. Sliding

3. Stretching

Sounding

Panties

Moving

1. Lifting up the right foot and putting it 

down;

2. Lifting up the left foot and putting it down;

3. Bending the back and arms, lifting the 

arms up to the knees;

4. Bending the back and arms, lifting the 

arms up to the knees;

5. Bending the back and arms, straightening 

the back, and lifting the arms up to the waist;

6. Moving the bent arms to the sides.

Interaction

1. Lifting the right foot and putting it in;

2. Lifting the left foot and putting it in;

3. Pulling on over the left leg up to the knee;

4. Pulling on over the right leg up to the knee;

5. Pulling on over both legs;

6. Pulling up to the lower waist.

Touching

1. Sliding

2. Sliding

3. Sliding

4. Sliding

5. Sliding

6. Stretching

Sounding

Tights

Moving

1. Moving/bending fingers;

2. Bending the back and arms, lifting the 

arms up to the knees;

3. Moving/bending fingers;

4. Bending the back and arms, lifting the 

arms up to the knees;

5. Bending the back and arms, straightening 

the back, and lifting the arms up to the waist;

6. Moving the bent arms to the sides.

Interaction

1. Gathering the left leg of the tights;

2. Pulling on the left leg up to the knee;

3. Gathering the right leg of the tights

4. Pulling on the right leg up to the knee;

5. Pulling the tights up to the waist;

6. Pulling up to the waist.

Touching

1. Grabbing

2. Sliding

3. Grabbing

4. Sliding

5. Sliding

6. Stretching

Sounding
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STRUCTURE OF DRESSING

Item of Dress

Woollen socks

Moving

1. Lifting and bending the right foot;

2. Lifting and bending the left foot.

Interaction

1. Putting in the right foot; 

2. Putting in the left foot.

Touching

1.Sliding

2. Sliding

Sounding

Long-sleeved t-shirt

Moving

1. Lifting the hands over the head;

2. Lowering bent arms up to the neck;

3. Straightening the left arm;

4. Straightening the right arm;

5. Lowering and straightening the arms.

Interaction

1. Lifting the t-shirt up to the head area;

2. Putting in the head;

3. Putting in the left arm;

4. Putting in the right arm;

5. Sliding down the t-shirt by the sides.

Touching

1. Grabbing

2. Sliding

3. Sliding

4. Sliding

5. Sliding

Sounding

Jeans

Moving

1. Bending the back and arms, lifting the left 

leg, lifting the arms up to the knees;

2. Bending the back and arms, lifting the 

right leg, lifting the arms up to the knees;

3. Bending the back and arms, straightening 

the back, and lifting the arms up to the waist;

4. Moving the thumb and index fingers 

towards each other, moving the hand up to 

the waist;

5. Moving the thumb and index fingers 

towards each other, moving the hand to the 

left.

Interaction

1. Pulling on the left leg up to the knee;

2. Pulling on the right leg up to the knee;

3. Sliding on the jeans up to the waist;

4. Zipping the jeans;

5. Buttoning the jeans.

Touching

1. Sliding

2. Sliding

3. Sliding

4. Grabbing 

and pulling

5. Grabbing 

and pushing

Sounding

Turtleneck

Moving

1. Straightening the left arm;

2. Straightening the right arm;

3. Lifting the hands over the head and lowe-

ring the bent arms to the neck;

4. Lowering and straightening the arms.

Interaction

1. Putting in the left arm;

2. Putting in the right arm;

3. Putting the turtleneck over the head;

4. Sliding down over the sides.

Touching

1. Sliding

2. Sliding

3. Sliding

4. Sliding

Sounding
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Item of Dress

E-key

Moving

1. Lifting up the bent arms and lowering 

down and stretching the arms.

Interaction

1. Putting on over the head. 

Touching

1. Sliding

 

Sounding

Gore-Tex trousers

Moving

1. Bending the back and arms, lifting the left 

leg, lifting the arms up to the knees;

2. Bending the back and arms, lifting the 

right leg, lifting the arms up to the knees;

3. Bending the back and arms, straightening 

the back, and lifting the arms up to the waist;

4. Moving the bent arms to sides;

5. Bending the back, moving the thumb and 

index fingers towards each other, moving the 

hand to the right;

6. Bending the back, moving the thumb and 

index fingers towards each other, moving the 

hand to the left.

Interaction

1. Pulling on the left leg up to the knee;

2. Pulling on the right leg up to the knee;

3. Pulling the trousers up to the waist;

4. Fastening the Velcro on the right ankle;

5. Fastening the Velcro on the left ankle.

Touching

1. Sliding

2. Sliding

3. Sliding

4. Stretching

5. Grabbing

6. Grabbing

Sounding

Scarf

Moving

1. Bending and lifting the right arm;

2. Bending, lifting, and rotating the right arm 

around the head three times;

3. Moving the thumb and index finger 

towards each other, lifting the hand up to the 

neck.

Interaction

1. Putting the scarf on the left side of the neck;

2. Wrapping the scarf around the neck;

3. Fixing the end of the scarf in the middle in 

front.

Touching

1. Sliding

2. Grabbing

3. Squeezing

Sounding

Down jacket

Moving

1. Stretching the left arm;

2. Stretching the right arm;

3. Moving the thumb and index finger 

towards each other, moving the hand from 

the hip area up to the neck.

Interaction

1. Sliding in the left arm;

2. Sliding in the right arm;

3. Zipping the down jacket.

Touching

1. Sliding

2. Sliding

3. Grabbing 

and pulling

Sounding
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STRUCTURE OF DRESSING

Item of Dress

Gore-Tex jacket

Moving

1. Straightening the left arm;

2. Straightening the right arm;

3. Moving the thumb and index finger 

towards each other, moving the hand from 

the hip area up to the neck;

4. Moving the thumb and index fingers 

towards each other, moving the hand to 

the left;

5. Moving the thumb and index fingers 

towards each other, moving the hand to 

the right.

Interaction

1. Sliding in the left arm;

2. Sliding in the right arm;

3. Zipping the Gore-Tex jacket;

4. Fastening the Velcro on the left wrist;

5. Fastening the Velcro on the right wrist.

Touching

1. Sliding

2. Sliding

3. Grabbing 

and pulling

4. Grabbing

5. Grabbing

Sounding

Shoes

Moving

1. Moving the thumb and other fingers 

towards each other, bending the back;

2. Moving the thumb and other fingers 

towards each other, lifting up the right hand;

3. Moving the thumb and other fingers 

towards each other, lifting the hands up to 

the ankles;

4/5. Moving the thumb, index, and middle 

fingers towards each other, moving the hands 

up and down, left and right;

6. Moving the thumb and other fingers 

towards each other, bending the back;

7. Moving the thumb and other fingers 

towards each other, lifting up the right hand;

8. Moving the thumb and other fingers 

towards each other, lifting the hands up to 

the ankles;

9/10. Moving the thumb, index, and middle 

fingers towards each other, moving the hands 

up and down, left and right.

Interaction

1. Putting in the shoehorn and sliding in the 

right foot;

2. Lifting up the tongue;

3. Tightening the shoelaces;

4. Fastening the shoelaces on two hook 

buckles;

5. Tying up the shoelaces;

6. Putting in the shoehorn and sliding in 

the left foot;

7. Lifting up the tongue;

8. Tightening the shoelaces;

9. Fastening the shoelaces on two hook 

buckles;

10. Tying up the shoelaces.

Touching

1. Sliding

2. Grabbing 

and stretching

3. Grabbing 

and stretching

4. Pulling

5. Grabbing 

and pressing

6. Sliding

7. Grabbing 

and stretching

8. Grabbing 

and stretching

9. Pulling

10. Grabbing 

and pressing

Sounding
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STRUCTURE OF DRESSING

Item of Dress

Backpack

Moving

1. Stretching the left arm;

2. Stretching the right arm;

3. Moving the fingers towards the palm, 

lifting up the hands.

Interaction

1. Sliding in the left arm;

2. Sliding in the right arm;

3. Pulling the backpack straps to the 

shoulder area by lifting them up.

Touching

1. Sliding

2. Sliding

3. Grabbing 

and pressing

Sounding

Cap

Moving

1. Moving the thumb, index, and middle 

fingers towards each other, lifting the right 

hand up to the forehead.

Interaction

1. Putting on the head. 

Touching

1. Grabbing 

and sliding

Sounding

Keys

Moving

1. Moving the fingers towards the palm, 

moving the right hand to the left;

2. Moving the thumb and index finger 

towards each other, moving the hand up.

Interaction

1. Putting in the right pocket;

2. Zipping the right pocket.

Touching

1. Holding 

and releasing

2. Grabbing 

and pulling

Sounding

iPhone

Moving

1. Moving the thumb and index finger 

towards each other;

2. Moving the hand to the right.

3. Moving the thumb and index finger 

towards each other, moving the hand up.

Interaction

1. Plugging in the headphones;

2. Putting in the left pocket;

3. Zipping the left pocket.

Touching

1. Grabbing 

and pressing

2. Holding 

and releasing

3. Grabbing 

and pulling

Sounding
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STRUCTURE OF DRESSING

Item of Dress

Headphones

Moving

1. Moving the fingers towards the palm, 

moving the hands up to the head, pulling 

over the head.

Interaction

1. Putting on the head. 

Touching

1. Grabbing 

and releasing 

Sounding

Gloves

Moving

1. Moving the right hand to the left;

2. Moving the thumb and index fingers 

towards each other, moving the hand to the 

right;

3. Moving the left hand to the right;

4. Moving the thumb and index fingers 

towards each other, moving the hand to the 

left.

Interaction

1. Sliding the right hand in;

2. Fastening the Velcro around the right wrist;

3. Sliding the left hand in;

4. Fastening the Velcro on the left wrist.

 

Touching

1. Sliding

2. Grabbing

3. Sliding

4. Grabbing

Sounding
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STRUCTURE OF UNDRESSING

Item of Dress

Bra

Moving

1. Bending the arms behind the back,

2. Straightening the left arm and bending 

and moving the right arm to the right;

3. Straightening the right arm and bending 

and moving the left arm to the left.

Interaction

1. Unfastening at the centre of the back;

2. Taking off over left arm;

3. Taking off over right arm.

Touching

1. Sliding

2. Sliding

3. Stretching

Sounding

Panties

Moving

1. Bending the back and arms, bending to 

reach the ankles;

2. Bending and lifting the left foot;

3. Bending and lifting the right foot.

Interaction

1. Pulling panties down both legs to the ankles;

2. Lifting the left foot and taking them off;

3. Lifting the right foot and taking them off.

Touching

1. Sliding

2. Sliding

3. Sliding

Sounding

Tights

Moving

1. Bending the back and arms, moving the 

arms down to the knees;

2. Bending and lifting the left foot;

3. Bending the back and arms, moving the 

arms down to the knees;

4. Bending and lifting the right foot.

Interaction

1. Pulling tights down over the left leg;

2. Taking them off the left foot;

3. Pulling tights down over the right leg;

4. Taking them off the right foot.

Touching

1. Sliding

2. Sliding

3. Sliding

4. Sliding

Sounding
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STRUCTURE OF UNDRESSING

Item of Dress

Woollen socks

Moving

1. Lifting and bending the right foot;

2. Lifting and bending the left foot.

Interaction

1. Taking sock off the right foot;

2. Taking sock off the left foot.

Touching

1. Sliding

2. Sliding

Sounding

Long-sleeved t-shirt

Moving

1. Bending and moving the right arm to the 

right;

2. Bending and moving the left arm to the 

left;

3. Bending and crossing the arms, lifting 

them over the head.

Interaction

1. Sliding sleeve off the left arm;

2. Sliding sleeve off the right arm;

3. Taking off the t-shirt over the head.

Touching

1. Grabbing 

and pulling

2. Grabbing 

and pulling

3. Grabbing 

and pulling

Sounding

Jeans

Moving

1. Moving the thumb and index fingers 

towards each other, moving the hand to the 

right;

2. Moving the thumb and index fingers 

towards each other, moving the hand down;

3. Bending the back and arms, straightening 

the arms down to the ankles;

4. Bending and lifting the left foot;

5. Bending and lifting the right foot.

Interaction

1. Unbuttoning the jeans;

2. Unzipping the jeans;

3. Pulling the jeans down to the ankles;

4. Taking them off the left foot;

5. Taking them off the right foot.

Touching

1. Sliding

2. Grabbing 

and pulling

3. Sliding

4. Sliding

5. Sliding

Sounding

Turtleneck

Moving

1. Stretching the left arm;

2. Stretching the right arm;

3. Bending and lifting the arms above the 

head.

Interaction

1. Taking the sleeve off the left arm;

2. Taking the sleeve off the right arm;

3. Taking the turtleneck off over the head.

Touching

1. Sliding

2. Sliding

3. Sliding

Sounding
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STRUCTURE OF UNDRESSING

Item of Dress

E-key

Moving

1. Lifting up the bent arms, lowering down 

and stretching the arms.

Interaction

1. Lifting the e-key over the head.

Touching

1. Grabbing 

and sliding

Sounding

Gore-Tex trousers

Moving

1. Bending the back, moving the thumb and 

index fingers towards each other, moving the 

hand to the left;

2. Bending the back, moving the thumb and 

index fingers towards each other, moving the 

hand to the right;

3. Bending the back and arms, stretching the 

arms down to the ankles;

4. Bending and lifting the left foot;

5. Bending and lifting the right foot.

Interaction

1. Unfastening the Velcro on the right ankle;

2. Unfastening the Velcro on the left ankle;

3. Sliding the trousers down to the ankles;

4. Taking them off the left foot;

5. Taking them off the right foot.

Touching

1. Grabbing 

and pulling

2. Grabbing 

and pulling

3. Sliding

4. Sliding

5. Sliding

Sounding

Scarf

Moving

1. Moving the thumb, index and middle 

fingers towards each other, moving the hand 

down;

2. Moving the right hand around the head 

three times.

Interaction

1. Pulling the end of the scarf out of the middle 

in front;

2. Unwrapping the scarf from around the neck.

Touching

1. Sliding

2. Grabbing

Sounding

Down jacket

Moving

1. Moving the thumb and index finger 

towards each other, moving the right hand 

from the neck down to the hip area.

2. Stretching the left arm;

3. Stretching the right arm.

Interaction

1. Unzipping the down jacket;

2. Sliding it off the left arm;

3. Sliding it off the right arm.

Touching

1. Grabbing 

and pulling

2. Grabbing and sliding

3. Grabbing and sliding

Sounding
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STRUCTURE OF UNDRESSING

Item of Dress

Gore-Tex jacket

Moving

1. Moving the thumb and index fingers 

towards each other, moving the hand to 

the right;

2. Moving the thumb and index fingers 

towards each other, moving the hand to 

the left;

3. Moving the thumb and index finger 

towards each other, moving the hand from 

the neck down to the hip area;

4. Straightening the right arm;

5. Straightening the left arm.

Interaction

1. Unfastening the Velcro on the left wrist;

2. Unfastening the Velcro on the right 

wrist.

3. Unzipping the Gore-Tex jacket;

4. Taking it off the right arm;

5. Taking it off the left arm.

 

Touching

1. Grabbing 

and pulling

2. Grabbing 

and pulling

3. Grabbing a

nd pulling

4. Grabbing and sliding

5. Grabbing and sliding

Sounding

Shoes

Moving

1. Moving the thumb, index, and middle 

fingers towards each other, moving the hands 

up and down, left and right;

2. Moving the thumb, index, and middle fing-

ers towards each other, lifting them up;

3. Moving the fingers towards the palm, 

lifting the hands up to the ankles;

4. Bending, lifting, putting down the right 

foot;

5. Bending, lifting, putting down the left foot.

Interaction

1. Untying the shoelaces;

2. Loosening the shoelaces;

3. Unfastening the shoelaces from the hook 

buckles;

4. Taking shoe off the right foot;

5. Taking shoe off the left foot.

Touching

1. Grabbing 

and pulling

2. Grabbing 

and pulling

3. Grabbing 

and stretching

4. Grabbing 

and sliding

5.Grabbing and sliding

Sounding

Backpack

Moving

1. Stretching the left arm;

2. Stretching the right arm.

Interaction

1. Sliding strap off the left arm;

2. Sliding strap off the right arm.

 

Touching

1. Grabbing 

and sliding

2. Grabbing 

and sliding

 

Sounding
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STRUCTURE OF UNDRESSING

Item of Dress

Cap

Moving

1. Moving the thumb, index, and middle fingers 

towards each other, lifting the right hand above 

the head.

Interaction

1. Taking off the cap from the head. 

Touching

1. Grabbing 

and sliding

Sounding

Keys

Moving

1. Moving the thumb and index finger 

towards each other, moving the hand down to 

the hip area;

2. Moving the fingers towards the palm, mo-

ving the right hand to the right.

Interaction

1. Unzipping the right pocket;

2. Taking the keys out of the pocket.

Touching

1. Grabbing 

and pulling

2. Grabbing 

and pulling

Sounding

iPhone

Moving

1. Moving the thumb and index finger 

towards each other;

2. Moving the thumb and index finger 

towards each other, moving the hand down to 

the hip area;

3. Moving the hand to the left.

Interaction

1. Unplugging the headphones;

2. Unzipping the left pocket;

3. Taking the iPhone out of the left pocket.

Touching

1. Grabbing 

and pulling

2. Grabbing 

and pulling

3. Grabbing 

and pulling

Sounding

Headphones

Moving

1. Lifting both arms up to the ear area, mo-

ving the fingers towards the palm, and then 

back down.

Interaction

1. Taking off the headphones from the 

head.

Touching

1. Grabbing 

Sounding

Gloves

Moving

1. Moving the thumb and index fingers towards 

each other, moving the left hand to the left;

2. Bending and moving the left arm to the left;

3. Moving the thumb and index fingers towards 

each other, moving the right hand to the right;

4. Bending and moving the right arm to the right.

Interaction

1. Unfastening the Velcro around the right wrist;

2. Taking glove off the right hand;

3. Unfastening the Velcro on the left wrist;

4. Taking glove off the left hand.

Touching

1. Grabbing 

and pulling

2. Grabbing 

3. Grabbing 

and pulling

4. Grabbing and pulling

Sounding
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STRUCTURE OF WEARING 

Item of Dress

Outdoor outfit

Moving

Moving the arms

Moving the legs

Stepping 

Interaction

Walking (outside and inside)

Touching

Sliding

Sliding

Pressing

Sounding

Outdoor outfit

Moving

Moving the arms

Moving the legs

Walking using the toes

Interaction

Going upstairs

Touching

Sliding

Sliding

Pressing

Sounding

Outdoor outfit

Moving

Moving the arms 

Moving the legs

Walking using the heels 

Interaction

Going downstairs

Touching

Sliding

Sliding

Pressing

Sounding

Inside outfit (without Gore-Tex costume)

Moving

Moving the arms

Moving the legs

Stepping

Interaction

Walking

Touching

Sliding

Sliding

Pressing

Sounding

Inside outfit (without Gore-Tex costume) 

Moving

Placing the buttocks against the seat Placing the 

back against the chair back

Interaction

Sitting

Touching

Pressing

Pressing

Sounding

Inside outfit (without Gore-Tex costume)

Moving

Pressing the buttocks against the seat 

Pressing the back against the chair 

Moving inner part of arms on the desk 

Typing on the keyboard

Interaction

Writing

Touching

Pressing

Pressing

Sliding

Pressing

Sounding
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EXPLORING SONIC EXPRESSIONS

As was discussed in relation to Sound Recording Session 5, the recordings were 

undertaken using two methods: (i) documenting in my own home and (ii) documen-

ting outside while walking. In relation to the first method, space was considered to be 

neutral (in that it did not change, as the same room was used), and so the main focus 

was on the sonic expression of dress. Wearing a daily outfit inside (without a Gore-

Tex jacket, trousers, a cap, and a down jacket) allowed everyday interactions, such 

as sitting, walking, and typing to be studied. The second method, on the other hand, 

allowed different spatial and weather conditions to be considered. In recording the 

outside in an everyday context (walking from home to the PhD room at the univer-

sity), space became the main factor with regard to sonic expressions of dress, which 

merged with the soundscape. Weather conditions (such as rain) added another layer 

to the sonic expression of the outfit: the sound of rain on surfaces and rhythm of the 

falling raindrops indicated the intensity of the rain.

To summarise the study, the acts of dressing, wearing, and undressing relate to the 

temporal dimensions of (i) movement, (ii) touch, and (iii) sound. Dressing and 

undressing acts are very similar with regard to sonic expression, as undressing is 

dressing in reverse. If we consider the example of fastening a down jacket: within the 

zipping act the sound starts at the hip area and goes up to the neck, while with the 

unzipping act it is reversed, and starts from the neck before moving down to the hips. 

It should also be noted that unzipping is usually faster than zipping.

Within dressing and undressing acts, sonic expression depends on the layering of the 

items of dress and is defined by duration. An (un)dressing act can be used to iden-

tify a garment in terms of sonic expression, particularly with regard to opening and 
closing them using e.g. a zipper, Velcro, and snaps. Everyday interactions of wearing, 

on the other hand, such as walking, going up and down stairs, and sitting, involve the 

dominant sounds of an outfit. (Un)dressing acts are thus focused on a single element 

of sound while a wearing act addresses a complex sonic system.

The studied everyday actions of wearing and (un)dressing involve tactile interactions, 

such as sliding, rubbing, grabbing, pressing, squeezing, pushing, pulling, stretching, 

shaking, bending, and lifting, which could be grouped into (i) friction and   
(ii) impact sounds.

Tactile-kinetic interaction types during (un)dressing

Friction: sliding, rubbing, grabbing

• material-material: sliding, rubbing;

• body-material: sliding, grabbing.

Impact: pressing, squeezing, pushing, pulling, stretching, releasing

• material-material: pressing, squeezing;

• body-material: pressing, squeezing, stretching, pushing, pulling, releasing.

Tactile-kinetic interaction types during wearing

Friction: sliding, rubbing

• material-material: sliding, rubbing;

• body-material: sliding. 

Impact: pressing, squeezing

• material-material: squeezing;

• body-material: pressing, squeezing.

With regard to the wearing act, sonic expression is a complex system—a composition 

of different sounding objects. The dominance of a particular sonic expression is not 

dependent on hierarchical layering, as in visual language; we see this with the jacket 

and its exterior and lining. The bra is classed not as main ‘clothing’ but ‘underwear’ 

in visual fashion language; however, in this case the sound of the bra (plastic rings on 

the straps) was dominant in the overall sonic silhouette. Thus, it was ‘on top’ as main 

clothing, not underwear. This sound merged with the frictional sounds of the Gore-

Tex, like sound that comes from the friction between legs and arms and other body 

parts. In addition, one more dominant sound—the sound of steps—comes into play. 

However, some sonic expressions disappear—those that are made by sound-absor-

bing and/or smooth materials. The main wearing act in the context of the everyday 

performativity of a dressed body is walking, which means that sonic expressions are 

defined by movements—these are “contralateral”, in the words of Von Laban 

(1966, p. 21), a term which describes the movements of the arms and legs while 

walking. The main ‘sound clusters’ are situated around the feet, upper gaps, and  

lower gap. The sound of an everyday outfit is expressed while moving, and unfolds 

over time. Space contributes significantly to the overall sonic expression. Thus,  

timing and spacing are the most important aspects when describing the sonic  

expression of a specific source, in this case everyday wear.
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EXPLORING SONIC EXPRESSIONS

3 .5 OUTCOMES:

FOUNDATIONAL THEORY



  191190  

EXPLORING SONIC EXPRESSIONS

The first part of this section summarises the main findings of the research described 

thus far. The results derived from the practice include foundational terms and 
definitions, recordings, analysis and categorisation methods, sonic translations 
(notations and verbal compounds), sonic categories, design variables, and tools, 
such as the Sound Palettes and Sonic Fashion Library.

Foundational Terms and Definitions

Visual fashion language, for example design elements such as colour, pattern, shape, 

and texture, is very well understood. With regard to sonic fashion, however, there is 

a lack of terms and definitions, and so the starting point was to develop a sonic  

language.

Sonic expression. The first part of the practice explored the notion of sonic expres-

sion, which is defined as a characteristic way in which a dressed body expresses itself. 

A sonic expression is an event that unfolds in time and space as a result of a kinetic-

haptic interaction. A sonic expression could be single or complex. Complex sonic 

expressions emit several sounds of dress, which merge into one sonic silhouette.  

The term ‘silhouette’ is used as a metaphor for a ‘merged sonic expressions’ into a  

one sound event.

Sonic silhouette. A sonic silhouette is a composition of bodily sounds and the sounds 

of dress. A sonic silhouette consists of two main components: a sonic subject and a 

sonic object.

A sonic subject is a human body, which is in itself sonorous. Each of us creates iden-

tifying sounds by talking and breathing, along with the bodily processes of digestion 

and circulation and the sounds of joints. Therefore, the subject is always sonorous; 

it is always active in terms of sound, and always sounding (assuming we are dealing 

with a living body).

A sonic object is a physical form that emits a sound when activated. A sonic object 

could be clothing, an accessory, a shoe, or any other item that can be worn on the 

body.

Sounding objects. Garments are generally considered to be silent unless they are 

interacting with bodies—being worn, scrunched up, taken off, put on, etc. Such inte-

ractions are based on touch and movement. The ways in which voiceless objects are 

given voices is an essential factor with regard to sonic expression. The human body’s 

haptic and kinetic interactions empower the article of clothing to become active, 

and this results in sounding. A change in a sound-emitting object involves the object 

shifting from being silent to producing sound, and can be referred as a “becoming-

state” (Stasiulyte, 2017a, p. 3). Thus, the active mode of a sonic object is ‘sounding’. 

There are two primary considerations here: (a) the presence of sound—sounding 

(kinetic-haptic interaction) and (b) the absence of sound—silence (no kinetic-haptic 

interaction).

A sonic silhouette is a passive form of the combination of a sonic subject and a sonic 

object (see Fig. 57):

                Sonic subject + Sonic object = Sonic silhouette

A sounding silhouette is an active form of a sonic silhouette that occurs when sound 

is emitted. The interaction shifts the silhouette from being sonic to sounding   

(see fig. 58):

                Sonic subject + Interaction + Sonic object = Sounding silhouette

A sounding silhouette

sounds

as a result of the interaction of (un)dressing/wearing,

which takes place between

a sonic object and a sonic subject.

During both parts of the practice, 93 terms were defined; these formed the Sonic 

Glossary (see pp. 30-37), which is presented at the beginning of the thesis.
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EXPLORING SONIC EXPRESSIONS

DRESS
Absence of sound

BODY
Presence of sound

So
ni

c o
bj

ec
t Sonic subject

DRESS
Absence of sound

BODY
Presence of sound

So
ni

c o
bj

ec
t

Sonic subject

(Un)dressing/
wearing

=
Sounding

Haptic-kinetic interaction

Result of interaction

Figure 57. Sonic silhouette: a possible source and the components of a sonic expression. Figure 58. Sounding silhouette: describing a sonic expression within a kinetic-haptic interaction.
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EXPLORING SONIC EXPRESSIONS

Sonic Translations

Silhouettes are generally understood to be visual representations of  ‘merging shapes’ 

(see Fig. 60). The silhouette is used as a metaphor for sonic expression to present the 

moving dressed body enveloped by sound. Visual and sonic silhouettes are contrasting 

in their representation—one is visual and static, and the other non-visual and time-ba-

sed. When exploring sonic expressions, I tend to use the ‘translation’ method—a visual 

‘body map’/‘soma-map’. These can be found in the practice of somaesthetics (Tsaknaki 

et al., 2019; Tennent et al., 2020), which is used to map the experiences and feelings of 

the body. In this research, the ‘soma-map’ for the experience of sound is based on the 

variable of space. When a sonic expression is being created around the body, it usually 

has a specific location. In the case of a wearing act the sound is expressed primarily  

through walking; thus, ‘sound clusters’ are situated around the feet and between the 

arms and legs due to contralateral movements.

The timing element of an everyday outfit expresses durational aspects of the sonic 

expression of an everyday sonic silhouette, such as duration, rhythm, tempo, volume;  

a visual waveform is here used to present a 20-second example (see and listen: Fig. 62). 

The spatial aspect of the sound of a daily outfit that was used in this sound recording 

session 5 could be experienced on the body: the sound clusters were situated between 

the arms and legs and around the neck and feet. The sonic composition of this outfit 

was complex, as it consisted of three different expressions: the dull knocking sounds of 

walking shoes, quiet squeaks of the plastic rings of the bra, and loud noise of the Gore-

Tex garments (see Fig. 61).

These three sonic expressions are different, and thus so too is the visualisation of the 

sound events: the dull bumpy sound is expressed by merging soft impressions, the quiet 

squeaks are soft crescent forms, and the noisy friction is shown by intense, sharp  

zigzagging. This method of ‘translating’ encouraged me to think about a new language 

in the fashion field that could represent sonic expressions visually wherein the type, 

intensity, thickness, direction, etc. of a line could be used to identify the character of a 

sound (see Fig. 63). This visual translation of a sound event could be considered to be a 

form of experimental notations, which can be found in the field of experimental  

music in the form of graphic scores in the works of e.g. Cage (Nyman, 1999),   

Xenakis (Xenakis et al., 2020), and Stockhausen (Stockhausen, 1963).

Another example is the experimental notation used by Laban, who works within 

somaesthetics in the field of choreography and dance. Laban invented a language of 

movement that is presented in the form of experimental notations (Von Laban, 1966; 

Laban and Ullmann, 1971). The experimental translation in this research was used 

to ‘map’ the experiences of sonic expressions, and took the form of the Sonic Diary. 

These sonic notations could be used as a sonic language for representing sound 

events visually, as well as an analytical tool to study the characteristic expressions  

of a dressed body.

Sound is usually defined by verbs because, as is discussed above, it results from an 

act or event, e.g. rubbing, stretching, or zipping. Adjectives highlight the character 

of a sound, e.g. ‘dull knocking’, ‘soft squeaks’, or ‘noisy friction’. Therefore, I experi-

mented with verbal translations of sonic expressions, and established experimental 

definitions—‘verbal compounds’ for describing sonic expression that are combina-

tions of verbs and adjectives, presented in the examples (see Fig. 64).

These experiments with sonic translations—notations and verbal compounds—serve 

as an alternative language for fashion that could complement the developed glossary 

of sonic language in the field of fashion design.
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Figure 59. The everyday outfit. Figure 60. The visual silhouette of the everyday outfit.



  199198  

EXPLORING SONIC EXPRESSIONS

Figure 61. The spacing of a sonic silhouette: the notations of the everyday outfit during the act of wearing.

SPACING

Figure 62. The timing of a sonic silhouette: the waveform of the audio recording of the act of wearing.
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FINDINGS: SONIC FASHION SYSTEM

Figure 63. Sonic expressions translated into notations. Figure 64. Sonic expressions translated into verbal compounds (based on the notations).

thick   
squeaking 

soft  
rustling

silent   
tapping 

clumsy   
swaying 

quiet   
ticking

explosive 
tearing

loud  
clanging

sticky  
creaking

sharp  
thundering

tender   
rippling

continuous 
clattering

rhythmic  
rubbing 

heavy   
flopping

dull  
knocking 

noisy  
scratching 

pulsating 
landings
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Figure 65. The process of creating the Sonic Fashion Archive.

Sonic Fashion Archive Methods

The sonic material was (i) collected, (ii) analysed, and (iii) organised   

(see Fig. 65). The collecting process consisted of the setup and recording. The setup 

for the sound recording sessions involved checking, testing, and selecting the tools, 

such as a recorder, microphone, amplifiers, software, etc. Recording is a sound-docu-

mentation technique or digital sonic register that allows sound to be captured. The 

recording process was tested by recording and playing sound back several times, and 

comparing the same recorded sound with different equipment setups. The analysis 

process was the following step, and involved analysis of the quality of sound with 

regard to noises in the room and of the recording equipment. The waveform analyses 

identified whether the microphone was too close or far away and the recording level 

too high or low, allowing adjustments to be made within the organising process, 

which consisted of editing and organising the sonic material. The editing began by 

adjusting the volume level, eliminating peaks, and de-noising unwanted sound, after 

which they were cut, split, merged, and/or faded. The organising process involved 

different actions, such as listening to, annotating, selecting, and sorting the sound 

recordings into different groups. The three main processes—collecting, analysing, 

and organising—are described in more detail in the following text.

The collecting process involved five sound recording sessions (713 sounds in total 

recorded) wherein the main sonic material was gathered for further analysis.   

The collecting process involved the development of the recording methods as well as

efforts to improve the fidelity of the sound. High-fidelity sound is recorded in such a 

way that it differs as little as possible from the sound of a live performance.

As is discussed above, the collecting process consisted of five sound recording ses-

sions and one workshop, at which the main sonic material was gathered. A Zoom 

H4N sound recorder was used for Sound Recording Session 2 at Theaterkunst GmbH. 

The setup was poor—I was recording fashion items in the wardrobe, and the sound 

recorder was placed in the centre of the space (at waist level) on a ladder. As the  

result the noise of walking, talking, doors opening and closing, and the   

air-conditioning system were present in the sound recordings.

Editing
(adjusting; de-noising; 

cutting; splicing; fading; 
bouncing)

Cataloging
(listening; annotating; 

selecting; sorting)

Recording
(testing: recording, listening; 

recording again)

Setup
(selection of microphone, 
preamplifiers, recorder, 

programme, etc .)

COLLECTING

ORGANISING 

ANALYSING Analysing
(waveform analysis; quality 

analysis; selection)
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Selected equipment and setup for recording fabric and other materials (not on 

the body): Sennheiser MKH 50 p48 microphone, windshield, table, sound-absorbent 

material for covering the table, and a microphone stand. The microphone was placed 

on the microphone stand, which was situated 0.5 m above and in the middle of the 

material on the table.

Selected equipment and setup for recording a surrounding sound: dummy head, 

stand for a dummy head, binaural microphones.

Selected equipment and setup for recording an object on the body:
One Lectrosonics plug-in transmitter HMA/E01 band B1, wideband plug-in trans-

mitter with digital hybrid wireless technology, Lectrosonics SRC/B1 receiver, 

Lectrosonics SRC wideband receiver, elastic belt for transmitters, Soundman OKM II 

Classic Studio binaural microphones, Soundman windscreen for binaural micropho-

nes, Pro Tools 12.

Following the analysis of the recorded sounds, it was clear that the sound recorder 

was too close to the objects and the sounds recorded always emanated from the 

centre of the objects, to which the microphone was attached. A microphone is an  

artificial ear: if it is placed near a belt it records sounds in that location, and if it is 

placed on a hat the sound is recorded differently. The distance between and relative 

heights of the recorder and the item of clothing, along with the placement of the 

recorder and focusing of the microphones, was analysed so that improvements could 

be made for future recording sessions.

For Sound Recording Session 3 at the Textile Museum of Sweden, sound-absorbing 

walls, ceiling, and floor were prepared in advance, and recordings were made at 

weekends. The same Zoom H4N sound recorder was used, and it was placed on a 

chair (at waist level) when recording clothing and on the floor when recording shoes. 

Although the sound of the air-conditioning system was much reduced at weekends, 

it was noticeable in the sound recordings. The placement of the sound recorder on 

the chair/floor affected the perceived sound direction, and so for subsequent sound 

recording sessions binaural microphones were used. A natural binaural effect provi-

ded a personal audio perspective and realistic three-dimensional audio experience, 

and the placement of microphones in the ears recorded sound as we do when we 

hear with our ears (at the same height), as with the example of the sound of steps 

while walking. As the process of identifying sounds is based very much on clarity  

(Ballas, 1993), a sound-recording studio was considered to be the best place to  

undertake the recordings so as to avoid unwanted noise when recording.

Sound Recording Sessions 1 and 4 were held at the Auditory sound studio together 

with the sound engineer Lars Wignell; here, the method of recording was improved. 

To record fabrics and other materials (mainly different fastenings and materials that 

create sounds, such as paper, cardboard, metal, wood, etc.), four different directional 

microphones were tested: Schoeps CMIT 5u, Sennheiser MKH 416 p48, Røde NTG-1, 

and Sennheiser MKH 50 p48. The last was the best with regard to capturing a softer, 

rounded directionality. A windshield was used to soften the sound.
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Setup for Recording Sonic Expressions

The Pro Tools 12 software was used to record and edit sounds.    

The session setup for the recordings was as follows:

Sample Rate: 48 kHz Bit Depth: 24 Bit

Clock Source: HD OMNI #1 – Internal System Delay: 1087 samples

Pan Depth: -3.0 dB

Audio format: BWF (.WAV)

Equalization (EQ) is the process of adjusting the balance between frequency compo-

nents within an electronic signal. The circuit or equipment used to achieve equalisa-

tion is called an equaliser. Most equalisers use relatively simple filters to make bass 

(low frequency) and treble (high frequency) adjustments.

Equaliser (EQ) settings for the recordings (see Fig. 66):

a. The cut on the left: a high pass filter for rolling off the base rumble (usually the 

noise from microphones and other recording equipment)—above 67 Hz;

b. The cut at the right: a roll off high frequencies (noise from microphones)—up to

18.84 kHz;

c. The cut in the middle (an orange dot): a roll off so as to avoid unwanted sounds 

resulting from microphone closeness—200 Hz.

A volume limiter is an application that allows a maximum volume limit to be set on 

the incoming sound. In this case it cut -5.2 dB from the true peak (absolute peak of 

an audio waveform; see Fig. 67a).

A volume meter for the master output for measuring the maximum volume was also 

used to limit overly loud sound (see Fig. 67b).

Figure 66. An overview of the EQ settings.

Figure 67. An overview of the a. limiter and b. master output meter settings.
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Analysing

The analysis process was undertaken after the sonic data had been collected, and 

facilitated an analysis of sound quality with regard to noise in the room and of 

recording equipment. The waveform analysis identified whether the microphone was 

too close or far away and whether the recording levels were too high or low. Thus, 

adjustments could be made within the organising process, which consisted of editing 

and organising the sonic material. The sounds recorded at the four main recording 

sessions described above were analysed and compared, and the different sonic   

properties were identified and categorised.

Software: Audacity

Analysis techniques: (i) waveform analysis and (ii) quality analysis

Waveform analysis allows differences in audio signals to be identified, along with 

noise and clicks created by contact with microphones. This analysis allows sound 

quality to be evaluated so that it can be edited later in the process.

A quality analysis of a sound recording was made using photo documentation, and 

allowed comparison with the recorded sounds. If sound was recorded too close to the 

source or the microphone volume level was too high, the audio recording of a fashion 

item would not be a fair representation of reality (see and listen: Figs. 68, 69). If an 

audio file was sufficiently poor as to not be recovered through editing, it was conside-

red to be of too low quality and not included in the Sonic Fashion Archive.

After this two-step analysis of audio recordings, the decision was made regarding 

whether the audio file would be included in the Sonic Fashion Archive and further 

organised.

All of the recorded sounds were analysed using same process, which is discussed in 

the ‘Organising’ section (pp. 210-211).

Figure 69. A sound file analysis of the apron (above) undertaken using the Audacity software: the sound 
was very low quality due to contact with a microphone and artificial, and so this recording was not 
included in the Sonic Fashion Archive.

Figure 68. An apron that was recorded for the Sonic Fashion Archive. 

EXPLORING SONIC EXPRESSIONS
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Organising

The organising process involved (i) editing and (ii) cataloguing. Editing began by 

adjusting the sound level, eliminating peaks, and de-noising unwanted sound. The 

noise produced by the recording equipment and ambient sounds (e.g. an air-conditio-

ning system) were always part of the sound recordings. The sound of dress is usually 

very quiet, and so it was necessary to amplify this using the editing software. If the 

volume is increased so too does unwanted noise, and therefore the main problem 

was de-noising. For this reason, the Brusfri plug-in was used with Logic Pro X to 

reduce the humming noise of the recording devices.  The ATK-THRS-REL ATK-Attack 

tool was used to set the time taken for the reducer to set the point in the working at 

which the reducer affected the sound. The THRS—Threshold tool was used to set the 

threshold curve offset. A lower value means more reduction. The REL—Release tool 

was used to set the time taken for the reducer to cease its effect (see Fig. 70). Brusfri 

does not handle transient noises such as clicks and pops, and so these were removed 

manually by de-amplifying noisy areas and reducing high and low frequencies using 

the EQ tool of Logic Pro X (see Fig. 71).

A volume automation line was used for the overly loud sounds of some items, such 

as the Gore-Tex jacket or fastenings such as Velcro. The volume automation line was 

moved down, reducing the volume across all of the audio file. Within the editing 

process sound was cut, split, merged, and/or faded.

When editing the main sound files, two files were created: (i) a long file (which in-

cluded a verbal description that stated whether the act involved dressing, interacting, 

or undressing) and a short one (a combination of the identical sounds of dressing, 

wearing, and undressing). The long sound file was usually 1–3 minutes long while 

the short one was approximately 12–45 seconds, depending on the item of dress that 

was being recorded.

The final stage of the editing was bouncing: the final version of the file was bounced 

in Wave format at 16 Bit 44100 Hz in MP3 format at 320kbps.

The cataloguing process involved different actions, such as listening to, annotating, 

selecting, and sorting the recordings into different categories. As a result of this pro-

cess, the three main categories were established: materials, items of dress, and en-

sembles. The second, items of dress, was divided into three subcategories: clothing, 

accessories, and footwear.

Figure 70. Overview of the plug-inn Brusfri within the program Logic Pro X.

Figure 71. Overview of the tool EQ within the program Logic Pro X.

The dressed body was analysed by Sound Recording Session 5, which established the 

fourth category of sound recordings. The collected sonic material was presented from 

a perspective that ranged from single elements to complex compositions:

I. Material as a single/complex sonic element;
II. Item of dress as a single sonic composition;
III. Ensemble as a complex sonic composition;
IV. The dressed body in action as a complex sonic system.

EXPLORING SONIC EXPRESSIONS
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Methods for Recording the Sonic Expressions

The method of recording the sounds of fabrics involved two main steps:

(1) Skin-fabric interaction, where a hand was touching material; 

(2) Fabric-fabric interaction, where a fabric rubbed against itself. The sounds of other 

materials (fastenings, lining elements) were recorded while performing fastening 

and unfastening acts.

The method of recording a surrounding sound involved ‘broader’ movements around 

the dummy head in different directions: up, down, left, right, above, and below.  

The movements were recorded at three different tempos—fast, medium, and slow.

The method of recording a sound of dress (clothing, accessories, footwear) and  

ensembles (combinations of different items of dress) was developed during the sound 

recording process, and allowed sounds to be analysed and compared. It consisted of 

six steps:

1. A description of the item(s) of dress;
2. Putting on the item(s) of dress (dressing);
3. Touching the surface of the item(s) of dress with the hand;
4. Wearing the item(s) of dress (walking);
5. Interacting with the details of the item(s) of dress;
6. Taking off the item(s) of dress (undressing).
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Taxonomy: Sonic Expression Categories

Several examples of sound libraries were referred to during the carrying out of the re-

search presented in this thesis, such as the Museum of Portable Sound (Kannenberg 

and Zweck, 2019), which is dedicated to the collection, preservation, and exhibition 

of acoustic objects: cultural artefacts related to the history and culture of sound. 

In addition, the extensive archives of the British Library’s (Ranft, 2004) collection 

of seven million wax cylinders, discs, tapes and CDs, which bring to life an array of 

voices, music, and soundscapes that are as old as one hundred years, were resear-

ched. Several other collaborative databases of creative commons-licensed sounds, 

such as Freesound (Font Corbera et al., 2012), and scientific sound archives, such as 

Macaulay Library (Betancourt and McLinn, 2012), were also analysed. In order to 

develop the Sonic Fashion Library—the virtual sound catalogue—I needed to start by 

creating an efficient cataloguing system. In order for this to be as efficient and easy to 

use for the purposes of teaching and learning as possible, I needed to be able to com-

pare sonic expressions by limiting their labels as much as possible. The categorisation 

process involved an analysis of the cognition and perception of sound.

Cognition and categorisation. Cognition is the mental action or process of acquiring 

knowledge and understanding through thought, experience, and the senses. 

 In the usual way of thinking, people distinguish objects (material things in space and time)  

 from the attributes, properties, or qualities of those objects (such as color, shape, function, or  

 parts). In the history of thought, there have been many ideas about the nature of objects, of 

 qualities, of their relation to one another, and of their relation to the ideas which people have of  

 them. (Mervis and Rosch, 1981, p. 92) 

Our world has a structure, and we naturally group objects into categories. These help 

people to respond appropriately to new objects that they encounter. “Category is the 

pure a priori conceptions of the understanding, which the mind applies to the matter 

of knowledge received from sense, in order to raise it into an intelligible notion or 

object of knowledge” (Dictionary, O.E., 1970, pp. 180–181).

Objects fall into many different categories, but the most fundamental is the “basic 

level category” (Murphy, 2004, p. 212). Categories can be created as a result of 

sensory perception or generic knowledge (Medin and Barsalou, 1987), with the latter 

resulting from similarities in conceptual knowledge (e.g. birds) linked to meaningful 

semantic associations (e.g. birds have wings and can fly). In addition, emotional re-

sponses elicited by objects and events can be used as a basis for relating objects to one 

another (Isen and Daubman, 1984; Niedenthal, Halberstadt and Innes-Ker, 1999). 

In summary, the sensory, cognitive, conceptual, and emotional processing of objects 

and events can result in the categorical organisation of objects into taxonomies  

(Dubois, 2000).

According to the Oxford Dictionary, taxonomy is “the classification of something, es-

pecially in relation to its general laws or principles” (Dictionary, O.E., 1970, p. 122). 

Taxonomy is mostly used in the field of biology, e.g. Linnaean taxonomy. A taxonomy 

is a system by which categories are related to one another by means of class inclusion 

(Rosch and Lloyd, 1978, p. 5). As Rosch and Lloyd (Ibid.) argue, across taxonomies 

there is a basic level of categorisation (e.g. a chair) at which perceptual and functio-

nal attributes are shared by all or most members of the category but are different 

from those attributes of contrasting categories (e.g. a table). At the subordinate level 

(e.g. a kitchen chair) attributes are likewise shared by all or most members of the 

category, but these attributes are also shared with members of contrasting categories 

(e.g. a living-room chair).

At the superordinate level of categorisation (e.g. furniture), few, if any, attributes 

are common to all members of the category. Instead, superordinate categories are 

internally organised around a few prototypical members (e.g. chairs, tables), which 

alone share significant numbers of attributes with other members of the category 

(Guastavino, 2007). In taxonomies of concrete objects, there is one level of abstrac-

tion at which the most basic category cuts are made. Basic categories are those which 

carry the most information, possess the highest category cue validity, and are, thus, 

the most differentiated from one another (Rosch et al., 1976, p. 382).

Leaving aside the disputed opposition between physical similarity (Rips, 1989; 

Vosnadiou, 2013) and theories (Murphy and Medin, 1985; Medin and Atran, 1999), 

which are mainly relevant to biological and artefact categories, and in the absence of 

established knowledge regarding the categories studied, the principles of organisa-

tion rely mainly on experiential knowledge. Therefore, in the context of this research 

the experience of listening was central, particularly with regard to the perceptual and 

conceptual similarities of sound that will be discussed in further sub-chapter   

(see pp. 228-229).
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Although the term ‘sound’ includes both infrasound and ultrasound, only those 

frequencies that the human ear can detect (20 to 20,000 Hz) were considered in this 

research. The human body can be dressed and undressed, and is in itself sonorous 

due to processes such as digestion, breathing, and the sounds of bones and/or joints. 

In addition, we can hear imagined sounds such as hallucinations, dreams, memories, 

tinnitus, etc. Bodily sounds can be ‘designed’ and considered as sonic “signatura” 

(Böhme 1987 cited in Auinger, 2007, p. 47)—the characteristic way in which a thing 

can express itself, for example the identical sound of murmuring, clearing one’s 

throat, or flicking one’s thumb against the front teeth. Although bodily sounds is an 

interesting field to explore and a part of a sonic silhouette (Stasiulyte, 2017), the 

main focus and sound source considered in this thesis is items of dress, which as 

described above includes clothing, accessories, footwear and other objects that we 

can wear on the body.

In this thesis, taxonomic categorisation was used as an analytical tool and an 

experimental method to organise research data and establish design variables. The 

taxonomy was based on the Sonic Fashion Archive: audio recordings of sonic expres-

sions that were arranged into categories. The sonic expressions of items of dress were 

studied by exploring, recording, and categorising sounds during subject (body)-ob-

ject (dress) interactions (the dressed body). The haptic-kinetic interactions resulted 

from the body wearing an item of dress, and were considered to be actions (dressing, 

wearing, and undressing) that resulted in sonic expressions. A dressed body can emit 

sounds that are analogue (natural/physical) or digital (artificial sound embedded in 

textiles). As is discussed above, in this study only analogue sounds were considered 

as these had been identified as the knowledge gap.

Natural sounds are ‘activated’ by moving/touching through two types of interaction: 

dress-dress, and body-dress. A dress-dress interaction occurs when one fabric touches 

another, and can be subdivided into (a) monophonic—when one or multiple pieces 

of the same material are touching or (b) polyphonic—when different materials and/

or the body are touching each other. A body-dress interaction takes place when

 

human skin touches an item of dress, generally in the form of a hand interacting with 

an item, movement, wearing, dressing or undressing, or contact with shoes, acces-

sories, etc. A sonic event that occurs between the skin and an item of dress, such as 

an electrical discharge (resulting from e.g. taking off a polyester sweater in winter) is 

considered to be a body-dress interaction as well.

A dressed body is manifested in space and time. The sounds of a dressed body during 

haptic-kinetic interactions are thus always emitted within the space in which the 

body is situated. The notion of space is significant with regard to the phenomenology 

of lived experience, as the movement of bodies in space is an important feature of 

their perception of the world and relationships with others and objects in the world 

(Merleau-Ponty, 2012).

Spaces echo the sounds of these interactions and add another level to a sonic expres-

sion. Sounds vary because of the acoustics of spaces, which each absorb, diffract, 

reflect, reduce, and/or amplify sounds in a different manner. As spaces shape sonic 

expression, the majority of the recordings were undertaken in a temporary studio or 

professional studio environment, facilitating comparisons of the audio recordings.

Several experiments were undertaken to amplify the importance of the spatial situa-

tion, e.g. walking in the same footwear in different spaces and on different surfaces. 

The complexity of a sonic silhouette—the overall sonic expression of a dressed 

body—is presented in Fig. 72.
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Figure 72. The complexity of a sonic silhouette.
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particular fastening is unique and defines the sound, e.g. tying a belt or fastening the 

buckles of a belt.

The fit of clothing also influences the emitted sound, e.g. if the garment is tight or 

loose, or consists of skinny jeans or oversized baggy jeans.

The length of an item of clothing influences the direction in which a sound is emitted.

An overall sound differs if the garment extends down to the waist, hips, or ankles. 

For example, metal anklets would direct sounds downwards. The length of a zipper 

influences the duration of a sonic expression.

The weight of a material influences the sonic expression of an object, e.g. leather, 

denim, and silk produce different sounds. The weight of an item of dress can be cate-

gorised as light, medium, or heavy.

The stiffness of a material influences the sonic expression. It could be stiff, medium, 

or flexible. For example, the sonic expression of a stiff leather jacket would be louder 

and sharper than that of a soft leather jacket.

The thickness of a material results in different sonic expressions. It could be thin, 

medium, or thick. For example, thin denim would emit more ambient sound than 

thick denim.

The size of a garment results in different sonic expressions, e.g. a polyester jacket 

sounds different to a polyester sport outfit.

The placement of decorative details such as pockets or fastenings such as zippers on 

e.g. the back, bottom, front, or side of a garment influences its sonic expression. The 

position of a sound source defines the direction of a sonic expression, in that a sound 

travels from its source to our ears. With a body that is dressed with a metal bracelet 

worn on the left hand, for example, the location of the sound source is a wrist and 

so the sound comes from the middle part of the body on the left side. Similarly, 

footwear emits sounds from the bottom of the body. The placement can be defined 

by the depth (front/middle/back of the body) or vertical and horizontal orientation 

regarding the body.

The primary sonic categories and subcategories. The strategy behind recording 

sounds was based on the discovery of common relationships between the sonic ex-

pressions that influence an overall sonic silhouette. The analysis produced   

four primary categories for sonic expression, which were presented in the licentiate 

thesis (Stasiulyte, 2018): (1) main material, (2) lining, (3) decorative elements, 
(4) fastenings, along with the eight subcategories of (1) weight, (2) stiffness,   
(3) thickness, (4) fit, (5) lenght, (6) size, (7) placement, and (8) type. All of these 

categories and subcategories contribute to the overall sonic expression of a dressed 

body (see Table 1).

The recording method aptly demonstrated the complexity of sonic identity, exem-

plified in Fig. 29a–d, which presents the sonic expression of a jacket. The different 

sounds merged when the sonic object (the jacket) was being worn and taken on 

and off. Four different layers of sound could be identified: (1) zippers; (2) plastic 

fastenings with pull tags (for changing width); (3) Velcro fastenings; and (4) layers 

of the main material touching one another (dress-dress interactions). The zippers 

varied in their position, placement, and length, and so the duration of the sound 

identified each zipper; a longer-duration sound was produced by the main zipper in 

the middle of the garment, while the zippers on the chest and side pockets produced 

shorter sounds. The sonic expressions of the Velcro fastenings and pull tags reflected 

their symmetrical placements on the sleeves. The length of the jacket and its sleeves 

formed the sound ‘cluster’ around the upper body.

The sonic expression of an object is strongly influenced by the main material that it 

is made of. A jacket sounds different if it is made of leather, Gore-Tex, or denim.

The lining of an item of dress adds another layer of sound when the main material 

touches the lining and/or the lining touches the wearer’s skin or another fabric that 

the body is dressed with. The physical properties of a material define its sonic expres-

sion: the sound of polyester, viscose, fur, etc.

Decorative elements such as sequins, prints, beads, bells, feathers, and embroidery 

change the sonic expression of the main material and add another sonic layer.

Different kinds of fastening (button, zipper, snap, Velcro, etc.) emit different sounds. 

The sounds of fastenings are connected to the main material category, and so the 

sounds of metal and plastic zippers differ. The act of dressing/undressing using a
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As the results show, it is possible to arrange sonic expressions in hierarchical relation-

ships. The defined categories and subcategories for sonic expressions are linked to 

a sonic object (dress) and/or a sonic subject (the human body). The four categories 

and five subcategories could be further divided into sub-subcategories, for example, 

the subcategory ‘weight’ can be divided into ‘light’, ‘medium’, and ‘heavy’. This gives 

three further sub-subcategories:

                             (1) Main material

                                                               (2) Weight

                                                                                    (3) Light (3) Medium (3) Heavy

All of the categories can be placed in the primary taxonomical system in order to 

explore the relationships between them (see Table 1).

Disadvantages of the primary taxonomy. Although different strategies could be 

employed for categorising sounds, e.g. basing categories on volume (quiet, medium, 

loud), frequency (low, medium, high), or emotional response elicited (tense, plea-

sant, etc.), the chosen strategy was based on the different expressions of dress with 

regard to the sonic silhouette, and is relatively comprehensive. However, the sonic 

categories, which were based on the sonic expressions of dress, mixed the two main 

components of a sonic silhouette—the sonic subject (the human body) and the sonic 

object (dress). In addition, categories such as ‘position’ and ‘placement’ were very 

similar. The suggested categories were too similar to visual language, and some did 

not reflect the sonic aspect well, such as the categories of ‘fit’ and ‘length’. Moreover, 

the categories failed to fully represent the complexity of a sonic silhouette. Therefore, 

this primary taxonomy was investigated further, and the result was two other   

methods of categorising sonic expressions based on: 

(i) perception/listening: acoustic, causal, and semantic; 

(ii) action/sounding: source, spacing, and timing.
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Category System of the Sonic Expressions

Category Sub-category Sub-sub-category Sub-sub-sub-
category

Main Material Weight Light/medium/heavy

Stiffness Stiff/medium/flexible

Thickness Thin/medium/thick

Fit Tight/medium/loose

Lenght Mini/midi/maxi

Lining Weight Light/medium/heavy

Stiffness Stiff/medium/flexible

Thickness Thin/medium/thick

Decorative 

element(s)

Size Small/medium/large

Placement Depth Front/middle/back

Horizontal orientation Right/centre/left

Vertical orientation Head/neck/shoul-

ders/chest/arm/

elbow/waist/hips/

legs/knees/feet

Category System of the Sonic Expressions

Category Sub-category Sub-sub-category Sub-sub-sub-
category

Fastening Size Light/medium/heavy

Placement Depth Front/middle/back

Horizontal orientation Right/centre/left

Vertical orientation Head/neck/shoul-

ders/chest/arm/

elbow/waist/hips/

legs/knees/feet

Type Buckles/buttons/zip/

Velcro/snaps/hook/belt

Table 1. A Primary taxonomy.
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Design Variables: Acoustic, Causal, and Semantic 

Identification of sonic events. How sound is perceived and understood depends on the 

process of identifying the sound source. Vanderveer (1980) investigated how listeners 

identify and describe the cause of environmental sounds. The results showed that they 

mostly describe the action, the object of the action, or the place where the action took 

place. Thereafter, many publications have reported the ability of listeners to recognise 

the auditory properties of events that cause sound. Some of these focused on the objects 

causing sounds, e.g. the length of wooden rods dropped on a floor (Carello, Anderson 

and Kunkler-Peck, 1998), the thickness of wooden or metal bars being struck (Lakatos, 

McAdams and Causse, 1997), the shape (square, rectangular, or circular) and   

materials of hung plates being struck (Kunkler-Peck and Turvey, 2000), digitally synthe-

sised clamped bars being struck (Klatzky, Pai and Krotkov, 2000), the size and speed of 

rolling balls (Houben, Kohlrausch and Hermes, 2004), and the material categories (metal 

and glass vs. wood and Plexiglass) of plates being struck (Giordano and McAdams, 2006). 

Others were related to e.g. distinguishing between bouncing or breaking events (Warren 

and Verbrugge, 1984) or the ability of blindfolded participants to fill a vessel to a normal 

drinking level or to the brim (Cabe and Pittenger, 2000; Lemaitre et al., 2010, p. 17).

One implication of an auditory array is that sound is informative not only about its source 

and environment but its location. A great deal of research has explored people’s ability to 

localise sound sources, and the information they use to do so (e.g. Guski, 1990; Lehnert 

and Blauert, 1991; Blauert, 1983). Directional information can be picked up because we 

have two ears, and each ear has a complex, direction-dependent filter (the auricle). This 

provides sensitivity to the timing differences and spectral shifts that specify direction. The 

pattern of radiant and reflecting sound can further aid localisation. Moreover, the audi-

tory system is mobile; we can turn our heads to pick up shifting inter-aural patterns and to 

orient towards a sound, further improving localisation. Finally, Hoeger has explored the 

possibility that aural texture—the patterns of intensity and spectra of groups of sources 

at different distances—may provide further information about the positions of multiple 

sound sources in an environment (Gaver, 1993b).

Summarising the data of physical analysis and psychological experiments, Gaver con-

structs a detailed map of sound events (Gaver, 1993a, 1997). The foundation of this map 

is the physical fact that the production of any sound involves an interaction between ma-

terials: vibrating objects, aerodynamic sounds, and liquid sounds (Chardin, 2008). Gaver 

developed a taxonomy of environmental sounds, based on the physics of sound-producing

events and listeners’ descriptions of sounds, which represents the different categories  

of events that might be identified by acoustic information. The taxonomy consists of a 

hierarchical description of basic sonic events—deformation, dripping, exploding,  

impacts, pouring, rolling, scraping, splashing, and wind-related sounds—that form  

more complex events in combination at higher levels of the hierarchy.  

(Gygi, Kidd and Watson, 2007, p. 840)

Shaw et al. (1991) state that “[i]dentification can be considered as a cognitive act of 

categorization. Identifying the source of a sound can therefore be viewed as connecting 

auditory perception to environment” (Shaw et al. 1991 cited in Gaver, 1993b, pp. 4–5). 

More generally, the question of the identification of objects and events is one of the im-

portant phenomena for which the different theories of sound perception and cognition 

attempt to account.

Perception and engagement with sound involve listening. How we listen varies in terms 

of modes and attention level. How we listen and where we pay attention defines the 

source of a sound. Sound is structured by and informative about the environment in 

which an event occurs, as Lemaitre et al. summarise:

 Identifying the source of a sound can therefore be viewed as connecting auditory perception to   

 concepts, and concepts to language (McAdams, 1993): “a concept, roughly speaking, is    

 knowledge about a particular category” (Barsalou et al., 2003, p. 84). The cognitive processes of   

 categorisation are assumed to be reflected in the experimental classifications of items. (2010, p. 17)

If we listen to the music, the main mode is ’reduced listening’—the focus is on the  

sound itself. In Schaffer’s phenomenology, reduced listening is a mode wherein sound 

and its qualities are perceived as per se resisting any claims about the exterior world 

(Chion, 1994). Gaver’s distinction between musical listening and everyday listening  

shares essential similarities with the definition of ‘reduced listening’, which was applied 

to film sound design by Chion (1994). The idea of reduced listening stresses the analyti-

cal perspective, wherein it is more important to understand the sound itself than how it 

has been produced.

‘Semantic listening’ is a type of listening that focuses on conventional meanings that a 

sound itself might represent. If we listen to a pedestrian crossing, the dominant mode 

would be semantic listening—we wait for the beeping sound when the green light is on, 

which signifies safety.
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However, our everyday listening is not focused on sound itself. Instead, we usually 

hear sound sources: actions and events that cause sounds. We hear footsteps on a 

sidewalk, a car passing by, breaking glass, etc. We might also try to figure out how 

far away and in what circumstances these events happen by using listening to outline 

our environment in order to support our actions. Listening studies by Vanderveer, 

Ballas, and Gaver show evidence that subjects tend to describe a sound in relation to 

its source or an event that caused it (Tuuri et al., 2007). The dominant, human-made 

sounds of everyday performativity are speech, footsteps, the sounds of touch, and 

(today) the sounds of a mobile phone ringing or being interacted with. These sounds 

specify the events that have caused the sounds, and so the main listening mode is 

causal listening. Causal listening refers to ecological listening (Gaver, 1993a; Heine 

and Guski, 1991), wherein the listener is listening to the source of a sound in a   

specific location. Three main listening modes formed on the basis of Chion’s   

classification are presented in the Figure 73.

The listening mode defines the focus for identifying the similarities; either it is  

perceptual (it involves an emotional response and acoustic properties) or conceptual 
(cognitive response and semantic properties).

Perceptual similarity can inform the emotional response and be based on the acoustic 

properties:

• Emotional response (e.g. the annoying sound of Gore-Tex trousers);

• Acoustic properties (e.g. the sharp and loud sound of the raincoat).

Listeners may judge sounds on the basis of psychoacoustic reactions (e.g. sharpness, 

loudness, dullness) and emotional responses (e.g. tense, unpleasant, obtrusive). 

Sounds can also be discriminated between as a result of the emotions they elicit. For 

example, sensory pleasantness is one of the factors that characterise similarity within 

sound categories. Bergman, Sköld, Västfjäll, and Fransson (2009) have suggested 

that part of the cognitive categorisation of sound is mediated by emotional reactions 

to sound. Thus, emotions and sensory pleasantness can underlie some auditory  

categories (Özcan, van Egmond and Jacobs, 2014, p. 98).

Conceptual similarity can be based on cognitive and semantic processes.

• Cognitive similarities can relate to the material (e.g. metal; leather) object, (e.g. a 

metal zipper; a leather jacket), function (e.g. a stuck zipper, a breaking seam), or type 

of (inter)action (e.g. an electrostatic sound when taking off a polyester sweater; two 

lower-body sliding movements when putting on trousers);

• Semantic similarities are generally context-oriented (e.g. sounds from the 1980s:  

an audio cassette playing in a Walkman) or identify a socio-cultural aspect

(e.g. gender: high heels, age: small footsteps made by a child).

From the literature overview on sound cognition, three similarities regarding listening 

modes can be distinguished:

(i) acoustic similarity, i.e. the similarity of auditory properties;

(ii) causal similarity, i.e. the similarity of the identified physical event causing  

the sound; 

(iii) semantic similarity, i.e. the similarity of some kind of knowledge or meaning  

associated by the listener with the identified object or event causing the sound.

Figure 73. Three listening modes formed on the basis of Chion’s classification (Tuuri et al., 2007, p. 14).
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Sonic Palettes

The overview of theory constituted the framework for possible design variables: 

acoustic, causal, and semantic. Experimental sound palettes were proposed based 

on the perceptual and conceptual similarities, and are presented here as a tool for 

analysing and designing sonic expressions. The method allows sonic expressions to 

be explored based on how they are perceived by a listener. The palettes assisted in  

defining the concept of sonic expressions, and contributed to the development of a 

sonic language for a specific sonic expression from different perspectives, such as 

based on acoustic properties, emotional response, psychoacoustic reactions, volume, 

or semantics. The selection of materials for the palette experiment was based on dif-

ferences in terms of sonic expression, e.g. soft and sound-absorbent materials, loud 

and sound-reflecting, etc. The experimental sound palettes are interpretations of the 

visual palette (see Fig. 74) from a sonic perspective (see Figs. 75–80). Furthermore, 

the sonic palettes could be seen as a supplementary tool for designing sonic expres-

sions. The six different sound palettes were based on:

(1) Acoustic functions such as diffusing, reflecting, and absorbing (Fig. 75); 

(2) True peak (the loudest sound made by a material), which varies between quiet 

(-46 dB) and loud (-11 dB; Fig. 76);

(3) The sensations of a sonic expression of a specific material, such as loud, dry, wet, 

soft, sharp, dull, and low in pitch (Fig. 77);

(4) The emotional responses that a sound elicits, such as annoyance, tension, 

danger, happiness, excitement, calm, and gentleness (Fig. 78);

(5) Semantic associations with materials such as Gore-Tex, leather, taffeta, and 

sequins (Fig. 79);

(6) Semantic associations with a garment, such as a waterproof outfit, a party dress, 

everyday trousers, evening dress, etc. (Fig. 80).

Palette 2 (true peak) was created by analysing sound using the Audacity software. 

Palettes 3–6 were made using acousmatic listening—wearing a blindfold and interac-

ting with the materials. I reflected that the experiment would have been more suc-

cessful if the materials had been chosen while I was blindfolded, without seeing them 

at all: as it was, I was able to recall all of the materials in the collection due to having 

recorded them during Sound Recording Session 1 However, this issue does not

change the usefulness of this tool.

Figure 74. Visual palette of materials.
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Figure 75. Sonic Palette 1: Acoustic Function. 
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Figure 76. Sonic Palette 2: True peak.
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Figure 77. Sonic Palette 3: Sensation.
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Figure 78. Sonic Palette 4: Emotional response.
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Figure 79. Sonic Palette 5: Semantic associations with materials. Figure 80. Sonic Palette 6: Semantic associations with dress.
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The analysis of sound recordings suggests that sounds are structured into complex catego-

ries relating to notions of time, location, and activities. These notions are reflected in the 

discourse by complex prepositional phrases with multiple complements, such as ‘walking 

to the university on Monday morning’. Such a formulation suggests that a given sound 

provides information about an interaction of materials at a location in an environment. 

More generally, sounds indicate that something has happened, that an event has occurred, 

and that there has been an interaction of materials (Gaver, 1993b). Thus, the source itself 

(materiality), spacing, and timing (in which the activities/interactions have taken place) 

become the possible design variables.

Sound Source. The source of a sound could be a single or complex event created by a bo-

dy-dress interaction. The source of sound of dress could be materials, clothing, accessories, 

footwear, or the combination of all of these to create an ensemble. A single sound source 

is defined by a single fabric, other material, or item of dress that is made from the same 

material. A complex sound source is any material or item of dress that is made from more 

than one material. As was discussed in relation to Sound Recording Session 1, the physical 

aspects of a material, such as stiffness, density, thickness, and surface, influence the sonic 

expression. A stiff material such as metal or plastic and flexible materials such as many of 

the textile fabrics used for clothing sound different because of the property of stiffness. 

With regard to density, a material can be porous like foam or dense like metal, creating 

different sounds. Porous materials absorb and deaden sound, while dense materials reflect 

and amplify it. Thick leather results in a different sonic expression to thin leather. The sur-

face of a material influences the frictional interactions that take place; they can be smooth 

or rough, pleated or decorated with sequins, striped as in corduroy fabric or coated as with 

Gore-Tex. Sticky surfaces such as latex and artificial leather create a great deal of friction 

when they interact. Therefore, all of these aspects are included as subcategories of sonic 

expression within the sound source itself.

Locating sound. The human body is never outside of a situation: an individual body is 

situated, and it is located. It is characterised by its temporal and environmental situation 

(Schulze, 2018). Although sound is ephemeral and spreads in all directions, the location of 

its source is often possible to identify. Sonic expression happens around an object, and the 

body is enveloped by the sound emitted by an object. Chion (2016) describes the sonorous 

envelope as both a no-place and the all-around: somewhere not yet localised or distinguis-

hed. The sonorous envelope is thus at once fluid and enclosing (Holmstedt, 2017). 

When the sound of steps in shoes is heard, it is possible to use one’s ears to ap-

proximate the source of the sound—around the feet. The source of a sound has a 

location—a sound zone— that is dependent on where on the body the sonic object is 

placed: if the object is a pair of shoes, the sound comes from the bottom of the body 

during the act of walking. If the object is an earing, the location of the source is the 

head. If the are several different fashion items, the sounds merge, and so there are 

two main categories for describing the location: upper body and lower body. As the 

main daily action of a dressed body is generally walking, the sound is emitted by the 

frictional interactions of materials between the inner parts of the arms and sides—

the upper gaps—and the friction between the materials of the trousers between the 

legs—the lower gap. In addition, sound is emitted as a result of the impact of shoes 

on surfaces.

Duration. The duration of a sound is defined by the duration of tactile interaction. 

The category of timing defines the interaction itself. It is threefold: tactile, kinetic, 

and sonic, and all three are time-based acts. Movement can be divided into horizontal 

and vertical planes. Sound is generally emitted as a result of an interaction between 

the elements of a dressed body—arms and legs touching each other while sliding 

them horizontally or vertically, for example, as when walking upstairs. Touching can 

be frictional and involve impact, while friction can vary, and involve sliding, rubbing, 

or grabbing. Impacts on materials can involve stretching, pressing, pushing, pulling, 

squeezing, shaking, or swinging. Sounding can be influenced by rhythm, tempo, and 

volume, as described by the loudest emitted sound—the true peak.

The core sound variables chosen centre on notions of tactility, space on and around 

the body, and kinaesthetic sensory experiences in relation to the dressed body. Sonic 

expression is dependent on three main categories: (i) source, (ii) spacing, and (iii) 
timing (see Fig. 81). Hallnäs considers timing and spacing (as well as connectivity 

and methodology) to be central design dimensions in the classification of interaction 

design variables:

 • Timing—the rhythm and metre of use we introduce;

 • Spacing—the space of use we introduce (Hallnäs, 2011, p. 78).

In the research presented in this thesis, sound sources identify the complexity of a 

sound event; spacing situates the sound source; timing enfolds the source of a sound 

in a sonic event. These sound categories can be seen as design variables with which to 

design different sonic expressions.

Design Variables: Source, Spacing, and Timing
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Figure 81. Possible design variables: Source, spacing, and timing.
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From the Sonic Fashion Archive to the   
Sonic Fashion Library

The main purpose of the experimental taxonomy developed was to find possible design 

variables and categorise the sound recordings of the Sonic Fashion Archive in order to 

create the Sonic Fashion Library. The analysis of different methods of categorising  

sonic expressions suggested possible ways of structuring complex categories inte-

grating the notions of time, location, and activities. Therefore, the chosen method of 

categorising sonic expressions and creating a sonic taxonomy was based on the final 

iteration (see Fig. 81). The three main categories were (i) source, (ii) spacing, and  

(iii) timing, which defined the taxonomical framework of the Sonic Fashion Library— 

a virtual platform for sonic expressions.

The Sonic Fashion Library consists of a collection of sound recordings of various items: 

materials, clothing, accessories, footwear, and ensembles. The platform could be used 

as a learning and teaching tool in various ways, which are presented in Chapter 5.

The start page of the website (www.sonicfashion.se; see Fig. 84) consists of the collec-

tion of sound recordings, the audio files of which can be played by clicking on the ‘play’ 

icon. Two main actions were designed: (i) listen and (ii) see. With the first click, the 

visitor is able to listen to the sound (see Fig. 82); with the second, the photo documen-

tation of the recorded item appears (see Fig. 83, which shows the categories/subcate-

gories assigned to that particular item).

Sonic expressions can be searched for using the search window, category library, and 

category tree. The category library sorts sonic expressions alphabetically (see Fig. 85) 

and the category tree organises categories into a hierarchical structure (see Fig. 86).

There are several interactive elements within the Sonic Fashion Library, which 

presents the research topic and briefly describes the research in the ‘About’ section. 

Visitors can request an audio file (by clicking ‘Request audio’) and contribute to the 

platform by sending in their own recordings of fashion items (the ‘Contribute’ section).

Figure 82. The Sonic Fashion Library: first click—listening to a recording.

Figure 83. The Sonic Fashion Library: second click—seeing the image and categories of the recorded item.
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Figure 84. The Sonic Fashion Library: an overview of the homepage.



  247246  

EXPLORING SONIC EXPRESSIONS

Figure 85. The Sonic Fashion Library: an overview of the window showing the categories listed in alphabetical order.
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Figure 86. The Sonic Fashion Library: a segment of the window showing the category tree.
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The first part of this research, Exploring Sonic Expressions, constituted a foundation 

for the Framework for Sonic Design, which was the intended final outcome of the 

research. This contribution consists of:

• Foundational terms and definitions, such as ’sonic expression’,   

‘sonic silhouette’, ‘sounding silhouette’, ‘sonic object’, and ‘sonic subject’   

(see ‘Glossary’, pp. 30–37);

• Alternative language for translating sonic expressions into visual ones,   

such as ‘sonic notations’ (graphic translation) and ‘verbal compounds’   

(verbal translation);

• A recording method for capturing sonic expressions using equipment and a 

method of activating sounds (a sequence of six steps);

• An analysis method for sound recordings consisting of (i) waveform analysis 

and (ii) quality analysis;

• An organisational method for sonic data, which involved two main steps:  

(i) editing and (ii) cataloguing.

• Categorisation methods for sonic expressions based on (i) the sonic expres-

sions of dress regarding the sonic silhouette, (ii) perception/listening (acoustic, 

semantic, and causal), and (iii) action/sounding (source, spacing, and time);

• Tools, such as Sound Palettes and the Sonic Fashion Library.

Within the first part of the practice, the question of ‘what is a sonic expression?’ was 

answered, and this answer defined the investigation into existing sonic expressions of 

the dressed body that was undertaken, which resulted in an experimental catego-

risation system for sonic expression in the form of the Sonic Fashion Library. The 

knowledge generated within the first part of the practice proposed the guidelines for 

the second stage of experiments, and suggested the methods and tools for designing 

sonic expressions.
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In introducing this second part of the research, I briefly return to the questions that 

were introduced at the beginning of the thesis (see Chapter 1): How do we learn  

something new about dress? How to leave the preconceptions of fashion expressions? 

The analyses of the examples that considered the dressed body from an alternative  

perspective were created within an art and design context, which constituted the  

theoretical framework and opened up for experimental exploration during the   

exercises with sonic materials. 

One way of rethinking and redefining clothing and fashion is a semiotic approach, 

which studies the language of signs (Williamson, 1978; Lurie, 1981; Barthes, 1990;  

De Saussure, 2011). From clothing, which was discussed in the first part of the thesis,  

we are moving on to fashion, where dress is a “value-ornament” (de Vries, 2015, p. 6) 

and communicates meaning. Thus, dress becomes a signifier that can shape sonic  

identity. 

Other examples involve the implementation of a temporal aspect, such as movement— 

the dressed body is considered to be a time-based form and expression (Bugg, 2006; 

Dean, 2012; Birringer and Danjoux, 2013; Larsen, 2016; Bågander, 2017). The sonic 

expression is thus a result of kinetic-haptic interaction between body and dress. The act 

defines the use of material (Hallnäs and Redström, 2006), and thus becomes a potential 

source of different sonic expressions.

The items of clothing explored in this research were considered to be relational objects 
(as in the works by artists such as Oiticica, Walther, and Clark). Dress is a mediating 

object, centred around sound-based thinking. Object-thinking was carried out within the 

haptic-kinetic interactions. Sound was embodied in the act and enacted within the body 

through this expressive object—dress. Experiences were collected within the body-object 

interactions, which were self-directed activities guided by sound. Within this thesis, the 

process of working with sonic material was based on thinking with the ears while assem-

bling different tools for action from articles that are presented within the audio-visual 

sketches.

The three different perspectives on a dressed body—semiotic, temporal, and relatio-

nal—will be considered in greater depth in subsequent sections of this thesis, as they are 

fundamental considerations for this researched. This is particularly true with regard to 

developing the foundations of design methods for sonic design.

4 . DESIGNING 

SONIC EXPRESSIONS
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The Dressed Body as Language  

Kawamura argues that “fashion is the non-material dimension of modern culture 

and it can be used as a conceptual tool to understand the nature of the relationship 

that people have with cultural objects” (Kawamura, 2005, p. 95). Kawamura makes 

a distinction between fashion and clothing by stressing the difference between the 

social meaning of fashion and the actual piece of clothing in relation to a body: “the 

terms fashion and clothing tend to be used synonymously, but while fashion conveys 

a number of different social meanings, clothing is the raw generic materials of what a 

person wears” (Kawamura, 2005, p. 3). Ultimately, fashion is a form of communication; 

it involves making “symbolic statements through time by individuals within a social 

system” (Miller, McIntyre and Mantrala, 1993, p. 143). “Fashion refers to the symbolic, 

aesthetic, and cultural meanings that objects carry, especially the ways in which people 

use objects to express their taste, lifestyle, social status, and belonging to a community” 

(Pan et al., 2015, p. 53).

We use language to communicate verbally and clothes to communicate nonverbally 

(Kawamura, 2020). Saussure (2011) was the first to suggest the new discipline of 

semiology, a study of signs that have no inherent content: there is no natural connection 

between the signifier and the signified that make up the sign, but once established, that 

very system or configuration of signs exists as a distinctive entity that can be studied 

within a specific context (Williamson, 1978). Lurie is well known for drawing a direct 

analogy between language and clothes, and rejects the idea of an arbitrary relationship; 

she argues that language is just like clothes, and clothes just like language (1981).

Barthes’ semiotic analysis The Fashion System (1990) considers fashion to be a   

language. He provides a brief history of semiotics and investigates the relationship 

between “image clothing” and “written clothing” (Barthes, 1990, p. 3). The fashion 

system mediates taste and received meaning, filtered by a relationship between signs, 

discourse, and the sensible world (Barthes, 1990). This structural analysis of fashion  

as a language suggests the translation of clothing into language. “The clothing   

system teaches us how to wear garments and what to wear in specific social and cultural 

contexts because each context has different social meanings” (Kawamura, 2005, p. 64). 

Clothing is defined and represented verbally in various dictionaries.

Dictionary Dressings (2016) by Femke de Vries is an ongoing research project in which 

fashion is re-considered by the positing of a “zero condition” (Robaard, 2016, p. 296) 

for decoding clothes that facilitates the creation of an alternative fashion vocabu-

lary. The project shows that dictionary definitions are not the same as the commonly 

accepted understandings of garments. For example, the Dutch definition of a glove 

is: “Handschoen: bekleding van de hand” (“Glove: covering of the hand”; de Vries, 

2016, p. 7). Dictionary definitions are constructed to be factual and rational, and as a 

consequence the entries for items of clothing make no reference to the ephemeral or 

immaterial character of fashion. They describe the characteristics of items and their 

uses and relations to the body, but never mention fashion or style. Thus, de Vries uses 

’vague’ descriptions to create experiments that explore what clothing can be.

As Brownie explains: “while commonly understood concept of ‘a sweater’ might  

assume the presence of sleeves, a neck hole, side seams, and a solid front and back, 

these characteristics are not found in Van Dale’s definition. This definition therefore 

permits greater freedom and creativity. Once given permission to free ourselves of the 

assumption that a sweater must possess certain common characteristics, designers 

are liberated to produce something different. For Van Dale, a sweater may have any 

number of sleeves and holes (if any at all), and seams may be located anywhere: There 

is freedom to defy expectations” (Brownie, 2016, pp. 366-367). If we think about dress 

as a sonic expression and use a sonic syntax, what is, for example, a sonic jacket?  

How do we define it? What is involved in the construction of this kind of jacket?

We consider dress to consist of archetypes, such as t-shirts, jeans, sweaters, and skirts. 

What are t-shirts and jeans if we think about them sonically? The Japanese designer 

and founder of Comme des Garçons, Rei Kawakubo, has made a conscious decision to 

design without adhering to received definitions of any particular kind of garment. She 

aims to “design clothes that have never existed” (Gibson, 2019), beginning with no 

assumptions about the form that each garment will take, and refuses to categorise her 

works according to form and function. “’I decided to start from zero’, she tells The New 

York Times, ‘from nothing, to things that have not been done before’” (Morris, 1982).  

If dress is a sound, then how do we design it?
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Connections. One motivation for making design decisions could be a consideration 

of connections. De Vries and Hoette write that the definitions of dress usually identify 

the connections to the body; with a jacket, for example, there are cloth—arm—

sleeve—neck. These connections also suggest the location or weather conditions 

under which a garment might be worn. “[G]arment dialogues between object, body 

and action or object, context and action embed explicit meaning and workings and 

are present in some dictionary definitions” (de Vries and Hoette, 2016, p. 9).   

For example: 

 ““piece of clothing only worn/carried outdoors (coat) for instance, or “elongated piece of  

 clothing worn/carried around the neck” (scarf): constitute dialogues between the outdoors— 

 clothing—wearing/carrying, and elongated piece of cloth—neck—wearing/carrying. Although  

 these dialogues create new explicit meanings, there is still space to imagine how the dialogue  

 between outdoors and clothing or elongated piece of cloth and neck might evolve” (Ibid., p. 9). 

What are the connections of clothing pieces with regard to sonic expression? It is not 

necessary to connect a garment to a particular sonic expression, as these can be two 

independent elements that e.g. dress for the lower gap—the area between the inner 

part of shins (see and listen: Fig. 97). Would it be considered as an item of dress?  

Is it an accessory?

Assembling. The fashion design studio BLESS often names its designs after com-

binations of various familiar pieces of clothing or objects: Towelscarf, Trenchbox, 

Footballbag, Carpetsweater, Ringgloves, Flipflopbags, etc. These hybrid names couple 

elements that can be easily recognised individually, for example, a carpet and a 

sweater, but the new and unfamiliar combinations allude to an ‘object’ that did not 

previously exist and therefore has no fixed form in our memories. As a consequence, 

these combinations are more than the sum of their parts; they enable a state of imagi-

nation or speculation in which we are open to multiple new associations, forms, and 

functions. In this way, BLESS’s definitions liberate us from common pre-conceptions 

and assumptions relating to clothing and its usage. In other words, through assem-

blage and unfamiliar couplings of recognisable objects and words, BLESS   

also constructs “new operators or machines” (Ibid., 2016, p. 9).

Robaard describes how actions and behaviour can shape the meaning of a word,  

object, or garment, and refers to Deleuze’s observation that the coupling of object 

and action creates new functions and relations. “There are many examples of actions 

and behaviour fuelling the meaning of a word, object, or garment. What happens 

when different objects are coupled in order to create a multiplicity of relations 

between them? As soon as they function together, they work as new operators or 

machines” (Robaard, 2016, p. 299).

Consider the example given by Colebrook (2001): “Think of a bicycle, which ob-

viously has no ‘end’ or intention. It only works when it is connected with another 

‘machine’ such as the human body; and the production of these two machines can 

only be achieved through connection” (Ibid., p. 56). “The bicycle-body is another 

machine, formed from another set of connections: foot-to-pedal, hand-to-handlebar, 

rear-end-to-seat” (Robaard, pp. 299–300). With regard to sonic dress, for what kind 

of action do we design? What kind of interactions would reveal the sonic expression? 

If we design a dress for sitting—in Colebrook’s and Robaard’s words a ‘chair-body 

machine’—we could think about the material that would express sound within this 

specific interaction (see and listen: Fig. 112c). Therefore, the acts—the acting body 

and re-acting material—become the main focus. The examples of sound-based thin-

king and designing using quick assemblages discussed below present this ‘new opera-

tors/machines’ concept. The developed sound-tools are examples of sonic dress, what 

it could be: without connections, bringing new associations and meanings, designed 

for specific acts such as walking or sitting.
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Temporal form is mainly discussed within the context of art forms such as music, 

dance, poetry, performance, cinema, sound art, and animation. Artworks use time 

as a material and important structural element. Changeability over time and linear 

sequences in which an artwork enfolds over time are the main features with regard to 

composition and presenting (Levinson and Alperson, 1991). As was discussed earlier 

in this thesis, the knowledge of a sonic expression is embedded in the act that activates 

it. The process of thinking and designing with sound involves somatic experience and 

complex kinetic-tactile-sonic interactions. A sonic expression is enfolded in time and 

space within the act (see Fig. 87). Temporal forms in fashion design are relatively 

uncommon, but we find examples in dance and performance art.

Acts defining the use of materials. Inseparable from the perceived attributes of  

objects are the ways in which humans habitually use or interact with objects. For

concrete objects, such interactions take the form of motor movements. For example, 

when performing the action of sitting down on a chair, a sequence of body and muscle 

movements are typically performed that are inseparable from the nature of the  

attributes of chairs—legs, seat, back, etc. (Bruner, Olver and Greenfeld, 1966; Nelson, 

1974; cited in Rosch and Lloyd, 1978, p. 33). Temporal behaviour (Hallnäs and 

Redström, 2006) allows actions to be analysed, and suggests design ideas. 

Figure 87. The sonic expression of dress unfolds in time and space within an acting dressed body.

A material that we use due to its expressiveness creates the expressions of the acts 

(Hallnäs and Redström, 2006, p. 24). For example, acts of everyday performativity 

such as working with a computer involve different activities: sitting, putting one leg on 

top of the other, and typing on the keyboard. Everyday acts can suggest design ideas 

regarding different sonic expressions (see and listen: Figs. 97, 101, 102).

These acts open up for the development of new types of garments for new ways of 

wearing and expressing; for example, with a headwear to which a bell is attached such 

that it sits above the head, one needs to shake or swing the head to activate the sound 

(see and listen: Fig. 105). The movement is a potential source of sonic expressions; 

when walking upstairs the legs are bent, and so there is a possible source with which 

to express this act with sound (see and listen: Fig. 110). Therefore, there is a shift from 

what a thing does as we use it to what we do in the acts that define use (Hallnäs and 

Redström, 2006). For example, what do we do when we hug each other? Hugging 

proposes a ‘meeting point’ for sonic expression to evolve: the act of hugging and the 

materials that express sound when pressed together (see and listen: Fig. 112a). This 

‘meeting point’ emerges within the interaction between an acting body and reacting 
material (see Fig. 88). Different body acts result in different material sonic expres-

sions, e.g. attaching a ping-pong ball to someone would create an annoying dragging 

sound when they walk. Similarly, going upstairs would emit a joyful, arhythmic  

bouncing sound (see and listen: Fig. 106a and b).

acting
Body

reacting
Material

potential for a 
Sonic Expression

Space

act

Body Dress

Figure 88. The potential source of a sonic expression: the ‘meeting point’ of an acting body

and reacting material.
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The implications of temporal aspects in the field of fashion have been explored in 

several pieces of research, including Bugg’s Motion Dress (2006) and Bågander’s Body 

of Movement (2017). These works exemplify how the dressed body can be extended 

using movement to create a temporal materiality. In assuming that ‘dressing is dress’, 

Larsen (2016) redefines a garment as a process of getting dressed. Somatic Costumes 

(2014) by Dean is an example of a somatic experience, wherein a first-person 

perspective is used to create extended bodies that are related to both movement and 

sound-making. The artwork Ukiyo (2009) by Danjoux and Birringer is an example  

of how sounds are used in a creative way to connect the body and movements.

In Oiticica’s work, the dressed body changes “colour-structure in space”  

(Small, 2016, p. 182). His large body of work encompasses abstract compositions, 

environmental installations, and performances, all of which challenge how art can 

be experienced. Oiticica gradually liberated colour from the domain of pictures, 

and gave it a spatial form (Ibid., 2016). The Parangolés series introduced the idea 

of wearing as a means of reinventing bodily techniques. P1 Parangolé Estandarte 1’s 

articulation of ‘structure-action’—the conjunction of work and the body in the act 

of carrying—suggests an emergent knowledge, which the artist elliptically termed 

“the structuring of the new” (Ibid., p. 186). Oiticica extends the formulation of the 

”body—as a composite of functions and temporal process rather than a fixed form” 

(Ibid., p. 207).

Temporal inclusion is seen in Clark’s works, e.g. Caminhando (1963), in which people 

were invited to cut a Möbius strip to the thinnest width possible; this offered her a 

perspective on her work as an action that provided an understanding that temporali-

ty could only be performative, and that this had always been the case. The transition 

from the perspective of an outside observer to an act that is expressive is illustrated in 

Walther’s Action Pieces (1960). This presents a new notion of the object, a work of art 

that is an action. Walther argues that the process and experience are the artwork.

An example of looking at things differently is Wurm’s performative sculptures, e.g. 

One minute sculptures (1997), in which a sculpture is an expanded experience in rela-

tion to the action. Wurm expands this concept by turning a sculpture into a temporal 

and ephemeral situation. The expanded notion of sculpture is also explored used by 

Beuys, who stated that his “sculpture is not fixed and finished. […] Everything is in  

a state of change”. (Beuys, 2007, p. 9) 

Vision Machines (1972–78) by Schilling demonstrates a new way of seeing with 

technical equipment. The author used photography as an “analytical vision machine” 

(Schilling, Klocker and Krems, 1997, p. 56), a means of demonstrating alternative 

ways of seeing. He contrasted the central perspective with multi-perspective experi-

ments. As Schilling states: “to see with 2 eyes is: to be in motion. Standing still is to 

be in motion. I am in motion. If I am in motion  — my two eyes see: not 2 diff. views, 

but 2 different times” (Schilling and Ratz, 2017, p. 189).

An example of rethinking is Köppen’s Learn to Unlearn (2012), a series of objects that 

overthrow the unconsciously learned behaviours and expectations governing our 

perception. The collection of objects is largely based on the redefinition of furniture 

archetypes, and explores the concept of creating objects in reaction to our daily rou-

tine—designing ‘failure’ in order to foster new behaviours, in antithesis to those that 

are automatic, entrenched, and promoted by society. The collection of eight objects 

reference and suggest familiar items we interact with on a daily basis—a two-legged 

stool that challenges the concept of sitting, a broom with two handles—and each one 

appeals to the user’s self-awareness and encourages rediscovery. Köppen interrogates 

what society defines as ‘normal’, undertaking simple interventions with ordinary ar-

tefacts to highlight the ways in which we create identity and therefore interface with 

our surroundings based on societal reproduction. (Köppen, n.d.)

Hertzian Tales (2008) by Dunne is another example of how designed objects can be 

seen from another perspective. Here, the artist rethinks design objects as invisible 

energy transmitters and explores how design can improve the quality of our everyday 

lives by engaging the invisible electromagnetic environment in which we live. In this 

case, the speculative objects become time-based events that create invisible, electro-

magnetic spaces.

The discussed art pieces and design objects have a very close relation to the body. 

The ‘material’ meets the body and expresses itself within the action. The items of 

dress and artworks were seen as a method of embodied time-based explorations,  

and thus served as inspirational and foundational sources for the explorations that 

are described in this chapter.



  263262  

DESIGNING SONIC EXPRESSIONS

Dress as a Relational Tool   

A discourse on sonic matter and audio dimensions seeks to extend the everyday  

ontology of body-object relations. A relation defines a sound, and sound is wholly a 

matter of relations—where a sound-object is placed on the body, which body move-

ment activates the sound, etc. The expressive/mediating body object is a material-

discursive object centred around sound-based thinking. Object-thinking is carried 

out within the kinetic-haptic-sonic interaction, and sound is embodied in the act and 

enacted within the body through the expressive object—an item of dress. It is an  

evocative phenomenon, object-stimulator, and idea-generator. As is discussed above, 

a sonic expression is a construction in time. Expression, like construction, signifies 

both an action and its result (Dewey, 1934). The subject-object relation is the funda-

mental structural pattern of experience, and is based on subject-object interaction.  

As Whitehead states: “the subject is the knower, the object is the known. Thus, 

with this interpretation, the object-subject relation is the known-knower relation” 

(Whitehead, 1967, p. 175). Knowledge of the act of sounding is collected within this 

‘known-knower’ relationship. Meanwhile, analysis of the experience of relational 

body objects in an artistic context generates ideas and shapes the research.

Dewey produced a theory of culture based on the importance of experience. In Art 

as Experience he writes that “[t]he senses are organs through which the live creature 

participates directly in the world about him” (Dewey, 1934, p. 22). The tactile tools 

Dewey used in his educational experiment at the Lab School in Chicago often invol-

ved containers holding objects to create a range of multisensory explorations, which 

function strikingly like multisensory Fluxkits (Maciunas and Mats, 1981). Sensorial 

objects constitute the substance of Fluxkits—a collection of various objects that evoke 

senses and bodily presence (Ibid.), such as Ay-O’s Finger Box Set (No. 26) (1964), 

which consists of 15 natural wood ‘finger boxes’, each containing a different object to 

be explored in a tactile way. An object is considered to be a sensorial filter   

(Brett, 2004). Fluxus materials are useful in precisely such an emancipatory sense 

because they provide contexts for primary experiences. Insofar as the Fluxkits are 

multisensory, it exemplifies the modality of knowledge that Levin has called   

“ontological thinking” (Higgins, 2002, p. 38). 

Relational Objects (1966–1980) by Clark begins a dialogue between spectator and 

object: an object for the eye becomes one for the sense of touch (Bicho, 1962), for  

an ensemble of the senses (Sensorial Hoods, 1967), or for the whole

body (Air and Stone, 1966; Breathe with Me, 1966; Abyss Masks, 1968). Clark’s 

Respire Comigo (‘Breathe with Me’) consists of a pleated rubber tube that approxima-

tes the sound of breathing when stretched. By holding the rubber loop next to their 

ear, the participant is able to hear an approximation of the body’s own respiratory 

processes. Relational objects, such as ‘sensory masks’ (for smell, sound, and touch) 

and garments that condition movements, facilitate the rediscovery of the feelings of 

our routine gestures (Butler and Oramas, 2014).

Examples of body sculptures in the form of performance pieces and tools of explora-

tion can be found in the work of Horn, who often deals with the body and physical 

sensations. The objects she creates contain exaggerated extensions of the face, hands, 

and mouth, as seen in her hallmark works Unicorn (1970–72), Finger Gloves (1972), 

Feather Fingers (1972), and Pencil Mask (1972).

Walther considers the following:

 [T]he relationship among the object, the space, and the viewer engaged in neither side of this 

 paradigmatic debate, but rather concentrated on deconstructing the authenticity inherent to  

 performance through the material relationship of the image to the action to the body in space.  

    (Morgan, Walther and Clausen, 2015, p. 84) 

“[O]bjects are as instruments for something. Not the objects are important but what 

one does with them, what becomes possible with and through them” (Cantz, Leipzig 

and Eterna, 1968, p. 114). Walther intuited the possibility of artworks as material 

embodiments of the notions of participation and process, which were his main 

concerns (Filipovic, 2014). Handlungsstucke (‘Action Pieces’) consist of handmade 

objects that focus on the idea of ‘doing’ through the exploration of sensorial percep-

tion. For example, the action piece Vest (1965) gives the body the feeling of expan-

ded breath and weight. Each action piece is “a set of conditions rather than a finite 

object” (Ibid., p. 27).

Leitner’s Sound Tools (1960–80) are dedicated to ‘corporeal’ hearing, whereby 

acoustic perception takes place not only through the ears but using the entire body, 

and each part of the body can hear differently. He undertakes a form of foundational 

scientific research by studying frequencies, volumes, movements, and combinations 

of sounds, and their impact on the body. By sketching possible spatial figures, such as 

cubes, corridors, fields, and pipes, Leitner explores the impact of posture on acoustic 

perception, presenting these spatial models in invisible geometries. His sculptures, 
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which he refers to as “sound space instruments”, are the result of long, complex 

processes of development and can be seen as tools for ontological sonic exploration 

(Leitner et al., 1998, p. 63).

To summarise the presented examples; beyond the initial experience of the object 

qua object, it is not clear what the user is intended to do. Like many transitional 

works, they are oriented towards a rudimentary exercise in sensorial exploration. 

The object/artwork is considered to involve sensitisation and a change in conscious-

ness (Fink et al., 2013). Body-object-focused artworks are considered to encourage 

participation through an activity that draws parallels between the artistic process 

and knowledge production (Fink et al., 2013). As Walther states: “what happens in 

the action is the constitution of the work” (Ibid., p. 61). Thus, the importance of self-

guided action, experimenting, and curiosity is highlighted.

This research and practice consider the lived body as a central theoretical foundation 

in the design field in relation to body-object interactions. The objects are sound  

‘instruments’ that work as hearing stimulators and knowledge generators for soun-

ding. While focusing on embodied and situated listening and sounding practices, I 

explored sonic expressions in depth. Such auditory experiences suggest important 

methods for artistic practice, such as embodied cognition and embodied ideation 

(Tomico, Vallgårda and Wilde, 2017).

In the first part of the thesis, the concept of dress was revised and already-existing so-

nic expressions were found, grouped, and defined; in this second part I ask how sonic 

expressions could be designed, and what kind of methods could be used? Designing 

Sonic Expressions is structured to explore and develop different methods, combina-

tions of methods, and tools for designing with sonic materials. In undertaking the 

work described in this part I thought with my ears while working with the design 

variables that were developed in the first part of the thesis: (i) based on perception/

listening: acoustic, causal, and semantic, and (ii) based on action/sounding: source, 

spacing, and timing. Through using the design variables as a conceptual background, 

a series of design experiments with sound-objects were made and presented through 

audio-visual sketches. The basic motivation for the experiments was twofold:   

(i) to use conceptual design as a driving force in investigations of the expressiveness 

of sound in relation to timing and spacing, and (ii) to use the experiments as a basis 

for design-thinking.

The methodological issues that were dealt with in the research were:

• considering a type of dress/object with respect to expressions of wearing;
• focusing on the body meeting material—an aspect of body parts in action;
• focusing on the full body in action when dressed in a particular sonic dress as a 
single/complex element, single/complex composition, and complex system.

Methodological issues were investigated by considering different categories of sonic 

material such as rhythm, tempo, volume, and the variability of sound in space and 

time (see and listen: Figs. 92–95). In addition, they were also investigated by exten-

ding the body through sound in various directions and ways, including with sonic 

points and sonic clusters (see and listen: Figs. 103–106). By exploring the different 

sonic expressions of the same movement, e.g. by filling the same object with different 

materials (water, sand, ping-pong balls, etc.), it was possible to engage with forms 

of expression in connection with body acts such as lifting and bending an arm (see 

and listen: Fig. 109). This analysis also provided an understanding of the relationship 

between the construction and sonic expression of a garment. The shift from everyday 

actions such as wearing (walking, sitting, typing, etc.) to unusual movements such as 

performing sound provided new insights regarding how to design time-based expres-

sions (see and listen: Fig. 113-115).

Knowledge of sonic expressions was achieved by exploring bodily experiences 

and using the ideation method (Larssen, Robertson and Edwards, 2007; Tomico, 

Vallgårda and Wilde, 2017) within listening and sounding practices. The Framework 

for Sonic Design followed the setup designed for the first part of the research. Sound 

was investigated in gradually increasing complexity: from a single/complex element 

to a dressed body in the context of a complex system. By sound-thinking while un-

dertaking the short, simple audiovisual sketches, I tried to free myself from common 

preconceptions and imagine new interpretations of garments and new body-dress 

movements and interactions for expressing sound. This process resulted in tools 

and methods for designing sonic expressions, which are presented at the end of this 

chapter as the main outcomes.
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4 .1 A SINGLE/COMPLEX ELEMENT:

MATERIALS
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In this section, sound is considered to be either a single or complex element. Different 

design variables, such as acoustic, source, spacing, and timing, were explored.

The second part of the practice began with listening in the form of ’ear cleaning’, 

which sensitised and prepared my ears for sounding practices. The first study was 

undertaken based on the perception and modification of sounds, wherein the  

acoustics design variable was used in relation to the properties of the sonic  

materials. The listening study used both flat and shaped materials in order to analyse 

how the perception of sound was affected by filtering, blocking, directing, reflecting, 

amplifying, absorbing, and damping (see Figs. 89, 90). The listening exercises were 

an important element of the practice in the sense that they suggested alternative 

sound-tools, such as ‘listening dress’ and ‘ear glasses’, which could be used to enact  

a shift from visual language to sonic. Thus, they later became an important introduc-

tory aspect of teaching, as is discussed in Section 4.5.

Other exercises undertaken with the audio-visual sketches involved explorations 

of the design variables source, spacing, and timing. Sketching and sound-thinking 

suggested possible methods of designing sonic expressions, such as composing the 

material itself while embedding  the sonic expression into the fabric or layering ma-

terials in order to intensify the sonic expression by multiplying sounding elements, 

designing materials that change during wearing, composing materials to create 

sound symmetry or asymmetry, changing a walking expression using tempo, and 

using materials that are activated by the act of walking (see and listen: Figs. 91–97).
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Figure 89. Listening with filters: blocking, directing, reflecting, amplifying, absorbing, and damping.
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Figure 90. Listening with shapes: filtering, blocking, directing, reflecting, amplifying, 
absorbing, and damping.
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Composing Materials

1 

Source 
complex element: material (cotton and paper yarn)

Spacing 
hands

Timing 
moving: touching, sliding, rubbing
touching: body-material, material-material
sounding: 20 seconds of ’crispy’ sound at different intensities due to    
the touching mode

2

Source 
complex element: material (denim and paper)

Spacing 
waist

Timing 
moving: walking
touching: body-material, material-material
sounding: 20 seconds of jeans rubbing and the ’crispy’ sound of    
paper embedded in a knitted structure

Figure 91. Designing sonic composites by: a. embedding a sonic expression in a material 
and b. layering.
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2

Source 
complex element: material (plastic bubble wrap)

Spacing 
soles of shoes

Timing 
moving: walking, pressing
touching: material-material
sounding: changing over time; 20 seconds of buble wrap popping,    
then the sound of crinkling

Changing Expressions in Time

1

Source 
single element: material (polyethylene bag)

Spacing 
right arm

Timing 
moving: the fan rotating from left to right
touching: material-material (the wind against the object)
sounding: ’programmed’ tempos, ’crispy’ sounds for 4 seconds and 
16 seconds of silence; repeats every 20 seconds

Figure 92. Changing sonic expressions over time: a. from an outside source and 
b. within the material itself.
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Assymmetry: Contrast/Nuance

1

Source
complex element: material (medical cover and sponge)

Spacing
feet

Timing 
moving: walking
touching: material-material
sounding: contrasting, asymmetrical ’crispy’ and squeaking sounds

2

Source
complex composition: ensemble

Timing 
moving: walking, sliding, rubbing
touching: material-material, body-material
sounding: nuanced, asymmetrical soft tapping sound on the right side 
around the foot

Figure 93. Sounding assymetry: a. contrast and b. nuance.
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Intensity/Volume

1

Source
complex element: material (a bell)

Spacing
left wrist

Timing 
moving: rotating, lifting
touching: material-material
sounding: subttle sound of metal rattling

2

Source
complex element: material (five bells)

Spacing
left wrist

Timing 
moving: rotating, lifting
touching: material-material
sounding: loud sound of metal rattling

Figure 94. Changes in sonic expressions due to the amount of sounding material.
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Changing Tempo

1

Source 
single element: material (0,5 m strap)

Spacing 
shins

Timing 
moving: walking slowly
touching: material-material
sounding: slow steps and denim friction

2

Source 
single element: material (0,4 m strap)

Timing 
moving: walking quickly
touching: material-material
sounding: slow steps and denim friction

Figure 95. Changing a sonic expression through tempo.
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Adding One/Multiple Expressions to Walking

1

Source
single element: material (similar type of rubber bands)

Spacing
lower gaps (between the thighs, knees, and shins)

Timing 
moving: walking, stretching
touching: material tension
sounding: subttle elastic tension sound

2

Source
complex element: material (different types of rubber bands)

Timing 
moving: walking
touching: material tension
sounding: various subttle elastic tension sounds

Figure 96. Adding multiple sonic expressions to a walking act.
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Changing the Sonic Expression of Walking

1

Source
single element: material 
(bubble wrap/PVC/rubber band/paper/cardboard/polyethylene/ 
sandpaper/Styrofoam)

Spacing
lower gap (the shins and knees)

Timing 
moving: walking
touching: material-material
sounding: soft pulsation/squeaking/crispy sounds/loud rubbing/ 
squeaking/sharp, loud friction/loud sliding

Figure 97. Changing the sonic expression of walking using different materials between the shins.
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4 .2 A SINGLE COMPOSITION:

DRESS
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In this section sound is considered as a single composition—in relation to single items 

of dress. Different design variables were tested, such as acoustic (in the example ‘Noisy 

Bodies’, described below) and source, spacing, and timing. Sound-thinking was under-

taken in relation to a sonic collage (see and listen: Fig. 98a and b) and audial-visual 

sketches (see and listen: Figs. 99–112).

The first example, ‘Noisy Bodies’, considers dress in relation to musical notes. A sonic 

collage of pre-recorded sounds of dress demonstrates how sonic expressions could be 

used with regard to the acoustics design variable. By considering the reduced/musical 

listening mode as a method for perceiving sonic expressions, we come to the concept of 

concrete sounds, which was developed by Schaeffer, who emphasised the materiality 

of sound itself. In his ‘concrete world of sound’ Schaeffer sought a new form of abstrac-

tion wherein sound was freed from context and other forms of contamination in a 

manner similar to the Pythagorean setup, where we do not see the source of a sound 

(Schaeffer, North and Dack, 2012). This is a purely musical experience wherein sound 

is not there to signify, represent, or symbolise something else.

Recording and interpreting the sounds of everyday objects or materials—leather, 

feathers, fur, silk, corduroy, zippers, Velcro—is similarly reinvigorating, as is reinter-

preting the ubiquitous with fresh meanings or calling attention to seldom-appreciated 

attributes and the potential of simple materials (Beilharz and Vande Moere, 2008). 

Shifting and displacing the sounds of familiar objects such as dress invites new expe-

riences. The 40 selected recorded sounds of dress (clothing, footwear, accessories) 

were integrated into a sonic composition of 5 minutes and 22 seconds. The design ele-

ments such as layering, silence, volume, fading, merging, and their changeability over 

time formed the ‘melody’, and thus the dressed body is perceived as an abstraction— 

a musical composition.

Other examples of the audio-visual sketches present explorations of the design  

variables source, spacing, and timing. Sketching and sound-thinking suggested ways 

of designing sonic expressions such as considering new ways of wearing and moving, 

bringing in objects not related to the clothing/fashion context, modifying sonic expres-

sions, intensifying expression within sonic clusters and/or sonic points, extending the 

body with sound, expressing a form while sounding, and using acts and interactions to 

express sound. This process is presented alongside the audio-visual sketches.

‘Noisy Bodies’: a sound installation for 16 speakers, 2018
Multitrack composition: 16 audio tracks Software: Adobe Audition 

Length: 5 minutes 22 sec

Content: 40 sound recordings of dress (clothing, footwear, accessories) 

Source: Sonic Fashion Archive

Presentation: the exhibition ‘Beyond Seeing: Innovative ways of sensory fashion 

design’, La Villette, Paris, France, January 18–28, 2018

Methods: design variable (acoustic), layering, silence, volume, fading, merging

Figure 98. The sonic composition ‘Noisy Bodies’ (2018): a. an overview of the software used and b. the 
audio file of the sonic composition.
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Changing Way of Wearing

1

Source
single composition: dress (gloves)

Spacing 
feet

Timing 
moving: dressing
touching: body-material, stretching, sliding 
sounding: 10 seconds of stretching sounds

2

Spacing 
hands

Timing 
moving: walking
touching: material-material (material ’tapping’ the floor)
sounding: 20 seconds of a soft rhythmic flapping sound

Figure 99. Changing a sonic expressions through different ways of wearing.
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Removing Context

1

Source
single composition: footwear (diving fins)

Spacing 
location: feet
place: a room

Timing 
moving: walking
touching: material-material
sounding: loud rhythmical flapping sounds

2

Spacing 
location: feet
place: a bath of water

Timing 
moving: swimming
touching: material-material (material to the water)
sounding: subtle sounds of water movement

Figure 100. Changing a sonic expressions by removing context: a. walking with diving flippers on the 
floor. and b. swimming in a bath of water
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Changing Context

1

Source
single composition: dress (footwear and sink plungers)

Spacing
feet

Timing
moving: walking
touching: material-material
sounding: loud rhythmical pumping sounds

Figure 101. Changing the context of sonic expressions: an assemblage of high heels and sink plungers.
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Modifying an Expression: Damping/Amplifying

1

Source 
single composition: dress (footwear and sponges)

Spacing
feet

Timing 1
moving: walking
touching: material-material
sounding: damped rhythms and a few subtle squeaks

2

Source 
single composition: dress (footwear and brushes)

Timing 
moving: walking
touching: material-material
sounding: sharp, rhythmical ’plastic’ sounds

Figure 102. Modifying sonic expressions: a. damping and b. amplifying.
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Amplifying Movement: Sonic Clusters 

1

Source
single composition: dress (trousers and top)

Spacing
full-body

Timing
moving: walking
touching: material-material
sounding: loud squeaking sounds all over the body 

2

Source
single composition: dress (trousers)

Spacing
lower body

Timing
sounding: loud squeaking sounds around the legs

3

Source
single composition: dress (top)

Spacing
upper body

Timing
sounding: loud squeaking sounds around the arms

Figure 103. Upper-body amplification
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Amplifying Movement: Sonic Clusters 

4

Source
single composition: dress (paper, made into shoes)

Spacing
feet

Timing
moving: walking
touching: material-material
sounding: soft, ’crispy’ rhythmical sound

5

Timing
moving: running
touching: material-material
sounding: loud rhythmical ’booms’, sharp soundf of paper friction at a 
high tempo

Figure 104. Amplifying movement using ’sonic clustering’.
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Amplifying Movement: Sonic Points 

1

Source
single composition: dress (head accessory with a bell on top)

Spacing
head

Timing
moving: shaking, rotating
touching: material-material
sounding: quiet, subtle, metallic sound above the head

2

Source
single composition: dress       
(head accessory with a bell on the right side)

Timing
sounding: quiet, subtle, metallic sound to the right

3

Source
single composition: dress       
(head accessory with bells above and on the right and left sides)

Timing
sounding: quiet, subbtle, metallic sound around the head

Figure 105. Amplifying movement with ‘sonic points’.
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Extending the Body with Sound

1

Source 
complex element: material (plastic ball and 1-metre cotton band)

Spacing 
location: waist
place: a room

Timing 
moving: walking
touching: material-material, dragging
sounding: loud dragging plastic sound near to the feet

2

Spacing 
location: waist
place: stairs

Timing 
moving: walking upstairs
touching: material-material, bouncing
sounding: quiet dragging sound far away on the stairs

3

Timing 
moving: walking downstairs
touching: material-material, bouncing
sounding: bouncing plastic on concrete stairs

Figure 106. The different sonic expressions of different acts: a. going upstairs and walking on the floor.
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Sounding a Form: Circle

1

Source 
single composition: dress (object used as a head accessory)

Spacing
head

Timing 
moving: rotating head slowly
touching: material-material
sounding: loud sound above the head at a slow tempo

2

Timing 
moving: rotating head slowly
sounding: loud sound above the head at a fast tempo 

Figure 107. Expressing a form with sound: a circle.
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Sounding a Form: Line

1

Source 
single composition: dress (object used as a head accessory;   
the ends of the tube were made of cardboard)

Timing 
moving: bending the neck to the sides
touching: material-material
sounding: ’moving’ linnear sound from the right to the left,   
with soft ’bouncing sounds’ at the sides

2

Source 
single composition: dress (object used as a head accessory;   
the ends of the tube were made of metal)

Timing 
sounding: ’moving’ linnear sound from the right to the left with loud 
’bouncing sounds’ at the sides

Figure 108. Expressing a form with sound: a tube.
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Figure 109. Expressing sound through movements: 
moving arm with an attached accessory (balloon filled with salt).

Movement as a Source of Sonic Expressions

1

Source 
single composition: accessory (balloon filled with water)

Spacing 
left arm

Timing 
moving: moving arm up and down
touching: material-material
sounding: subtle watery sounds
 

2

Source 
single composition: accessory (balloon filled with salt)

Timing 
moving: moving arm up and down
touching: material-material
sounding: sliding sound, bouncing at a slow tempo

3

Timing 
moving: moving arm up and down quickly
touching: material-material
sounding: sliding sound, bouncing at a fast tempo
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Figure 110. Movement as a source of sonic expression: bending the legs while going upstairs 
with a fan attached to the back of knee.

Movement as a Source of Sonic Expressions

4

Source 
single composition: accessory (fan)

Spacing 
back of knee

Timing 
moving: walking upstairs
touching: material-material
sounding: loud, rhythmical plastic sliding sound

5

Source 
single composition: accessory (swimming armband)

Timing 
moving: walking upstairs
touching: material-material
sounding: quiet rhythmical blowing sound
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Figure 111. Intensifying the expression of walking.

Intensifying Sonic Expression: 

Dress for Walking

1

Source 
single composition: accessory (two brushes)

Spacing 
lower gap (between the shins)

Timing 
moving: walking
touching: material-material
sounding: loud rhythmical plastic sound near the shins

2

Spacing 
upper gaps (between the sides and inner part of arms)

Timing 
sounding: loud rhythmical plastic sound near the arms

3

Spacing 
upper and lower gaps 

Timing 
sounding: loud rhythmical plastic sound near the arms and legs
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Designing Sonic Expressions for Interactions

1
Source 
single composition: dress (bubble-wrap, made into a top)

Spacing 
upper body

Timing 
moving: hugging
touching: body-material, pressing
sounding: bubble wrap popping for 5 seconds

2
Source 
single composition: accessory (5 bells)

Spacing 
fingers

Timing 
moving: typing on the keybord
touching: material-material, body-material
sounding: fast, loud metal rattling near the left hand

3
Source 
single composition: accessory (swimming armband)

Spacing 
buttocks

Timing 
moving: sitting
touching: body-material, pressing
sounding: 10 seconds of air blowing out

Figure 112. Expressing sound while interacting: a . hugging, b. typing, and c. sitting.
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4 .3 A COMPLEX SONIC COMPOSITION:

ENSEMBLES
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The complexity of a sonic silhouette is exemplified by the designed body objects 

for specific actions: lifting and lowering the arm, walking, shaking and swinging 

the head (see Fig. 113). These experimental objects encouraged reflection on sonic 

expressions as complex compositions. Here, there was a shift from everyday actions 

to performed ones. The sonic expressions could be expressed differently over time; 

thus, this changeability was presented in different ‘scores’ as part of a way of thinking 

about how sonic expressions could be choreographed. Body language expressed the 

sounds of separate movements, and through the gestalt the composition was built. 

The design method presented the sounding act using design variables—source, 

spacing, and timing. By changing the sounding sources and their sounding sequences 

and repetitions, the composition was built (see and listen: Scores 1–4). These examp-

les of sounding a complex form demonstrated a mixture of design variables—source, 

spacing, timing, and acoustic—when sonic expressions were considered to be an 

abstraction in the form of a musical composition, which was performed live.

This example demonstrates the relationship between sound and bodily movements. 

The latter amplify the sounds of different materials, including both soft and hard 

ones. Actions such as lifting and lowering the arm, walking, and shaking and swing-

ing the head reveal the movement of a material: sliding, floating, bouncing, etc. This 

and previous exercises demonstrate the possible ways in which sonic expressions can 

be designed while at the same time defining them with acts involving sound-tools in 

use. Thus, as the temporal composition of sounding-movements is varied, the ensem-

ble of objects sound different. The ensemble of objects (see Fig. 113) is presented in 

the image and graphical scheme of objects on the body (see Fig. 114–115), which 

was used as a foundation for the scores.

Scores 1–4: instructions for performing a complex composition of sound
Body objects: 5 minutes

Content: sounds emitted by sound-tools

Methods: design variables (source, timing, spacing, and acoustic), layering,  

silence, volume, merging
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Figure 113. Designed sound-tools. 

1 3

42 a, b 5 a, b
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Figure 114. An ensemble of sound-tools. 

1 

2a

3

4

2b

5a 5b
Figure 115. Schema of the ensemble.  
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4 .4 A COMPLEX SONIC SYSTEM:

THE DRESSED BODY IN CONTEXT
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Figure 116. Sonic behaviour: a. ’resistance’ and b. ’camouflage’.

Sonic identity and behaviour. As was discussed in the introduction to the second 

part of this research, the shift from clothing to fashion transfers us from functio-

nality to meaning-making—dress becomes a signifier, and the everyday sounds of 

dress become a collective practice of sounding. Sounds are part of the personal and 

the individual, as well as social and collective activities; as Jean-Luc Nancy puts it,  

“being singular plural” (Nancy, 2000, p. 28), “being-with-one-another” (Ibid., p. 50). 

“Sonic commons” (Auinger and Odland, 2009, p. 64) have been theorised in the field 

of sonic identities and fashion; in this way, sonic expression can be seen as a cultural 

practice that relates to the identities of individuals and groups, i.e. (sub)cultures.

The character of a “sonic persona” (Schulze, 2018, p. 111) is mainly dependent  

on its particular cultural and historical significance, which is sonically embodied  

in one’s auditory appearance: sonic acts, performances, roles, and masks. “This  

audible embodiment stores the emanations radiating from one’s highly   

idiosyncratic, one’s individual, biographical, and instantaneous sensory constitution” 

(Schulze, 2018, p. 123). Different identities involve different behaviours—‘sonic 
dominance’ (see Fig. 117) when one is very loud, ‘sonic resistance’ (see Fig. 116a) 

when blocking/reflecting back sounds, ‘sonic camouflaging’ (see Fig. 116b) as  

‘self-erasure’, i.e. being ‘muted’ or silent in a social space. Various other behaviours 

can evolve when thinking of sound-based self-expression.

Merging sounds and identities. As was discussed above, sonic expressions dif-

fer from visual ones; underwear (the loudly squeaking plastic details of a bra), for 

example, became a dominant sound in terms of the overall sonic silhouette. Fur is 

considered to be outstanding or expressive in visual language, but  in sonic terms is 

silent and boring. What is an auditory extravaganza, a ‘sonic fur’?

Wearing a sheep bell or cat collar with a bell on a human body questions its identity. 

These sounds signify other bodies that are embodied by the sound of the bell, and the 

identities merge into one ‘sonic marker’. The mixing of various identical sonic mar-

kers makes for an interesting new sonic assemblage—the sonic silhouette—which 

combines several sonic expressions with different meanings. What sonic identities 

could there be? Consider an auditory extravaganza, an avant-garde tribal cat, 
modest asymmetry, a jazzy sport, a disco swimmer, etc.     

(see and listen: Figs. 117–126).
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Context. In moving from the textile field to the fashion field, focus is placed on con-

text, which is the common place for expressing identity. The sonic expression of dress 

is non-verbal sonic communication that allows one to express herself/himself. 

 Depending on the specific situation in which a sonic event occurs, the sound of this event  

 signifies a meaning in relation to this situation; thus, this sonic sign can and must also be inter 

 preted as a genuine and intrinsic part of this specific situation. […] Materiality and situativity  

 constitute in confluence the meaning at play here. (Schulze, 2018, p. 148) 

Therefore, the question is: what sonic expression do we choose for any given context?

The ways in which one expresses a sonic identity in a context are influenced by the 

sounds that already exist there. A club, classroom, concert hall, church, pub, or busy 

street all have different layers of sound. How loud should you be in each if you want 

to dominate? The surrounding space (walls, ceilings, floor, etc.) ‘shape’ your sonic 

identity—reflecting or absorbing, amplifying or damping. Therefore, one should 

consider that the sounds that everyone hears are echoes from flat or shaped surfaces, 

and thus ways of sounding in context come into play: reflecting (with your body, or 

receiving sound reflected by other bodies), damping (yourself or others), amplifying 

(adding many sounding materials—quantity—or wearing a resonating material—

quality), isolating (hearing sounds alone, e.g. when cocooned in an isolating   

dress-filter; see Fig. 128).

Sound design. The symbolic content of sonic events relates to the fact that the effect 

and relevance of a sound signal always depends not only on the context of the   

stimulus and the environment, but on personal experience and the listener’s   

emotional state. Therefore, it is important to consider how sonic expressions are 

perceived—what kinds of emotion they elicit—when using them in design processes.

Consider the sound of a car engine. Its engineers have to focus not only on engine 

sound and driving noises, but on the indicators of quality and safety. As Wolfsgruber 

vividly explains: 

 [W]ith a saturated ‘wham’ the door falls into the lock. The ear hears safety. The electric window  

 lift does not wheeze ‘uiuiuiuiui!’, but grumbles dynamically ‘Bzzzz!’. The ear hears energy.  

 The blinker drums a dominant ‘Click-clack, Click-clack!’ The ear hears control! 

                   (Kilian, 2008, p. 44)

At Bahlsen, one of the leading cracker manufacturers in Europe, a development team 

of 16 researchers works continuously on the optimal sound design for its pastries. 

When testing their products, the noises that occur when biting and chewing are 

transmitted via loudspeakers into the research lab, where they are analysed in detail 

(Ibid., p. 32), on the basis that the sound of eating a cracker has a significant impact 

on the overall evaluation of the pastry with regard to e.g. whether it is fresh and 

of high quality. Similarly, Kellogg’s analyses the texture of its cornflakes again and 

again to ensure optimal ‘crunchiness’. In so doing, the company not only guarantees 

a flavourful product and quality difference relative to its competitors, but provides an 

augmented acoustic impression that leads to brand preference and loyalty   

(Ibid., p. 45).

Another example is the first ‘portable music players’: a sonic trend which began in 

China over 1000 years ago, during the Tang Dynasty, of keeping crickets for their 

songs. While they were generally kept in the home or garden, some were also car-

ried around in small gourds, concealed in clothes, and worn like a portable music 

player. It is thought that the practice, which was started by the royal family, began in 

order to bring company and comfort to the listener. The trend quickly caught on and 

became a popular pastime practiced widely in society, and continues to this day.  

(Points of Listening, 2016)

As these examples of sound design and audio branding demonstrate, the choice of a 

specific sonic expression is strongly related to the emotions elicited by it. A sound can 

annoy or comfort, relax or scare, suggest safety or control, etc. Therefore, reactions to 

a specific sonic identity (expressing sound in the social context) are important when 

designing a ‘sounding item of dress’. In addition, attention must be paid to sound per-

ception (the way one hears while sounding) with regard to whether e.g. the sound is 

shaped by its surroundings or the materiality of dress, such as a damped sonic expres-

sion resulting from wearing sound-absorbing headwear. Thus, it becomes one more 

design choice, and opens up a space for ‘listening item of dress’.
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To conclude this discussion, the shift from the textile field to the fashion field— 

from functional sounds to sonic identity—opens up a complex area of design choices 

regarding sonic expression. The experiment that focused on possible sonic identities 

and behaviours is presented within the styling sets. Each set was selected based on 

the different expressions relating to sonic identity. The sonic compilations were styled 

into one merged sonic silhouette, and are accompanied by sonic notation—visualised 

‘translations’ of sonic events. They represent the spacing aspect of sonic expression, 

while the sound recordings provide the timing aspect and present the source of the 

sound—the sonic expression itself. Each styling sketch took place over the course  

of approximately 20 seconds, and involved an act of wearing (see and listen:   

Figs. 117–126). The aim was to open up for sound-based thinking regarding sonic 

identity, and so these sketches should be considered to be idea-generators rather 

than finished, concrete suggestions.
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Figure 117. A sonic silhouette 1.
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Figure 118. A sonic silhouette 2.
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Figure 119. A sonic silhouette 3.



  347346  

EXERCISING WITH SONIC MATERIAL

Figure 120. A sonic silhouette 4.



  349348  

Figure 121. A sonic silhouette 5.
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Figure 122. A sonic silhouette 6.
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Figure 123. A sonic silhouette 7.
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Figure 124. A sonic silhouette 8.
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Figure 125. A sonic silhouette 9.
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Figure 126. A sonic silhouette 10.
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4 .5 OUTCOMES:

TOOLS AND METHODS
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The second part of Designing Sonic Expressions summarises the main outcomes: the 

sound-tools and design methods derived from the research. The sound-tools are the 

outcomes that were created after working with sonic materials, and suggest ways in 

which they could be used during a design process. The sound-tools were assembled 

from objects from everyday life (e.g. sink plungers, sandpaper, brushes, etc.). The 

“aesthetic of the strange” (Grabes, 2008, p. xii) of objects are not concerned with 

visual appearance, but rather function, interaction, and emitted sound. Their im-

portance relates to everyday performativity and simple/ready-made objects. As is di-

scussed above, the “third aesthetics” (Ibid.) and anti-fashion (Stern and Troy, 2005) 

refer to ‘strange’ aesthetics and argue for ‘forgetting’ what is visually ‘beautiful’, and 

so the main focus was on sonic thinking and the sonic dimension of the object-subject 

relationship.

Tools. The tools are body-based objects, and could be considered to be ‘object-

stimulators’—objects that generate ideas. The tools are complex material-discursive 

apparatuses assembled from everyday objects and centred on two main practices: 

(i) listening and (ii) sounding. The set of 33 tools was arranged into a sequence for 

working with sonic materials that begins with ‘ear cleaning’—introducing, activating 

and shifting the focus from visual to sonic experience—and continues with idea-

generation in relation to designing with sound (see Figs. 127–159).

Each sound-object was designed to enhance a particular movement or behaviour. The 

notion of sound-tools is open and the tools facilitate exploration; they are playthings 

similar to the exhibits in one of the cabinets of curiosity (Bann, 1995; White, 1997; 

Amsel-Arieli, 2012; Mak and Pollack, 2013), allowing a designer to explore these 

tools in her/his own way or follow the provided instructions. This opens up an expe-

riential and pedagogical space in which creativity and aesthetic engagement can be 

collectively and individually explored.

Methods. The listening-objects modified hearing by amplifying, filtering, directing, 

damping, and isolating sound. The main methods for sounding-objects were based on 

the ‘meeting point’ between the acting body and sounding material, wherein body mo-

vement suggests the expression of sound. The properties of sound, such as complexity, 

repetition, volume are thus the design elements for a sound to be expressed in different 

ways. Extending the body with ‘sonic points’ or ‘clusters’, composing the fabric, or mul-

tiplying sonic elements could suggest design ideas as well. Within the designed sound-

tools, methods of listening and sounding are proposed; these build on the foundation 

for introducing and designing sonic expressions.

Listening

Sound-sitting
Sound-standing
Sound-walking
Co-sounding
Acousmatic listening
Co-listening
Changing height
Modifying
              Amplifying

              Damping

              Isolating

              Directing

              Filtering

              Blocking

              Extending

              Mono

              Stereo

              Surrounding

              

Sounding

Meeting Point
Sonic point(s)
Sonic cluster(s)
Form-sounding
Changing over time
Sonic contrast
Sonic nuance
Design variables
                     Source

                     Timing

                     Spacing

Modifying
                     Amplifying

                     Damping

                     Isolating

                     Directing

                     Filtering

                     Blocking

                     Extending

                     Mono

                     Stereo

                     Surrounding

                     Symmetrical

                     Asymmetrical
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Sound-Tool 1

A body object for listening 
The object is intended to be worn on the neck, 

and functions as a sound-modification piece in 

that it modifies the wearer’s sense of hearing 

and perception of a soundscape by blocking, 

damping or amplifying it. It is double-sided; one 

side is absorbing sound and another—reflecting. 

Sound-Tool 1 can be used as the wearer wishes: 

to block one or  both ears, or to cocoon the head 

by lifting the edges above the head.

Listening modes:
damping
blocking

amplifying
stereo/mono

DESIGNING SONIC EXPRESSIONS

Figure 127. Listening tool: PVC, fur, knitted cotton, metal.
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Sound-Tool 2

A body object for listening 
The body should go inside the object so it fun-

ctions as a sound ‘box’ that modifies the wearer’s 

sense of hearing and perception of a soundscape 

by damping sound. Sound-Tool 2 could be used in 

the acousmatic listening mode by wearing an eye 

covering to reduce vision.

Listening modes:
acousmatic 

damping

Figure 128. Listening tool: polyester, PVC, Velcro, carboard, zip.
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Sound-Tool 3

A body object for listening 
The object is intended to be worn on the ears as 

headphones, and functions as a sound-modifica-

tion piece that changes the wearer’s sense of hea-

ring by amplifying, directing, and isolating sound. 

Sound-Tool 3 could be used in different ways to 

direct and filter sound from above, below, and to 

the right or left. It could also be used for listening 

to the self by connecting the ‘tubes’ together.

Listening modes:
amplifying

isolating
stereo/mono

directing

DESIGNING SONIC EXPRESSIONS

Figure 129. Listening tool: plastic, foam, metal .
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Sound-Tool 4

A body object for listening 
The object is intended to be worn on the head 

or neck, and functions as a sound-modification 

piece that changes the wearer’s sense of hearing 

by damping/blocking sound. Sound-Tool 4 could 

be used in different ways to block sounds coming 

from above, below, the front, and the back.

Listening modes:
damping
blocking

Figure 130. Listening tool: foam and knitted cotton.
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Sound-Tool 5

A body object for sounding
The object is designed for feet; one should stand 

on the object and explore the sounds heard while 

listening from 0.5 metres higher than usual. One 

of the suggested ways to explore Sound-Tool 5 is 

to use it in different spaces and environments.

Listening modes:
changing height

DESIGNING SONIC EXPRESSIONS

Figure 131. Listening tool: shoes and foam.
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Sound-Tool 6

A body object for listening 
The object is intended to be worn on the ears 

as headphones, and functions as a sound-mo-

dification piece that changes the wearer’s sense 

of hearing by amplifying and directing sound. 

Sound-Tool 6 could be used to direct and filter 

sound on the right or left by removing one of the 

cones.

Listening modes:
amplifying

directing
stereo/mono

DESIGNING SONIC EXPRESSIONS

Figure 132. Listening tool: plastic, metal.
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Sound-Tool 7

A body object for listening 
The object is intended to be worn on the ears 

as headphones, and functions as a sound-mo-

dification piece that changes the wearer’s sense 

of hearing by amplifying and directing sound. 

Sound-Tool 7 could be used to direct and filter 

sound on the right or left by removing the one of 

the cones.

Listening modes:
amplifying

directing
stereo/mono

Figure 133. Listening tool: plastic, metal, paper.
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Sound-Tool 8

A body object for listening
The object is intended to be worn on the ears 

as headphones, and functions as a sound-mo-

dification piece that changes the wearer’s sense 

of hearing by damping and isolating sound. 

Sound-Tool 8 could be used to isolate sound on 

the right or left by removing one of the pieces of 

glass.

Listening modes:
damping
isolating

stereo/mono

DESIGNING SONIC EXPRESSIONS

Figure 134. Listening tool: glass, rubber bands.
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Sound-Tool 9

A body object for sounding
The object is intended to be worn on the head. 

It functions as a sound modification piece 

that changes the wearer’s sense of hearing by 

amplifying and filtering sounds. Sound-Tool 9 is

designed for co-listening (pair listening).

Listening modes:
co-listening

filtering
amplifying

DESIGNING SONIC EXPRESSIONS

Figure 135. Co-listening tool: cardboard, metal, plastic.
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Sound-Tool 10

A body object for sounding
The object is intended to be worn on the foot/feet 

and fastened using rubber bands on the ankles. 

It functions as a symmetrical or asymmetrical 

sounding piece. A ‘sound cluster’ can be created 

in three different ways by wearing the ‘paper 

shoe’ on the left foot, the right foot, or both 

feet. Sound-Tool 10 can be modified by using 

different types of paper or other materials. 

The tool could be worn by several people (by 

replicating object) for co-sounding practice.

Sounding modes:
symmetrical/asymmetrical

amplifying
mono/stereo

sound cluster(s)

Figure 136. Sounding tool: paper sheets, rubber bands.
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Sound-Tool 11

A body object for sounding
The object is intended to be worn on the head. 

It functions as a surround-sound piece. The 

sounding can be undertaken in different ways 

by rotating the head at a slow, medium, or fast 

tempo with balls of different weights, resulting 

in sonic expressions with various volumes.

Sounding modes:
amplifying

form-sounding
changing tempo

Figure 137. Sounding tool: wood, rubber band, metal, three different balls.
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Sound-Tool 12

A body object for sounding
The object is intended to be worn on the 

head. It functions as an extended symmetrical 

or asymmetrical sounding piece. ‘Pointal’ 

sounding can be undertaken in seven ways 

by using the bells in the centre, right, left, left 

and right, left and centre, right and centre, or 

all three bells at once. Sound-Tool 12 can be 

modified by attaching different types of bell.

Sounding modes:
symmetrical/asymmetrical

amplifying
extending

mono/stereo/surrounding
sonic point(s) 

DESIGNING SONIC EXPRESSIONS

Figure 138. Sounding tool: plastic headband, metal bells, knitting needles.
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Sound-Tool 13

A body object for sounding
This object is intended to be worn on the 

feet. It functions as a symmetrical sounding 

piece. Sound-Tool 13 is designed to explore 

an amplified expression of walking.

Sounding modes:
symmetrical

amplifying

Figure 124. Sounding dress: shoes with ’fur’ soleFigure 139. Sounding tool: shoes, brushes.



  391390  

DESIGNING SONIC EXPRESSIONS

Sound-Tool 14

A body object for sounding
The object is intended to be worn on 

the thighs. It functions as a symmetrical 

sounding piece. Sound-Tool 14 demonstrates 

the amplified expression of walking.

Sounding modes:
symmetrical

amplifying

Figure 140. Sounding tool: tires, cotton and rubber bands.
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Sound-Tool 15

A body object for sounding
The object is intended to be worn as trousers. 

It functions as a sounding piece that amplifies 

the movements of the lower body. Sound-

Tool 15 could be worn with Sound-Tool 

16 to explore full-body amplification.

Sounding modes:
amplifying

sonic cluster

DESIGNING SONIC EXPRESSIONS

Figure 141. Sounding tool: PVC.
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Sound-Tool 16

A body object for sounding
The object is intended to be worn as a top. It 

functions as a sounding piece that amplifies 

the movements of the upper body. Sound-

Tool 16 can be worn with Sound-Tool 15

to explore full-body amplification.

Sounding modes:
amplifying

sonic cluster

Figure 142. Sounding tool: PVC.
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Sound-Tool 17

A body object for sounding
The object is intended to be worn on the waist 

as an extended sonic ‘tail’. The sounding can 

be undertaken in different ways by wearing 

three attachemnts that invites to explore 

different material reactions while walking—the 

sound of dragging, bouncing, and rattling. 

It is recommended to explore Sound-Tool 

17 while walking and going upstairs on

various surfaces.

Sounding modes:
extending

amplifying
sonic point

DESIGNING SONIC EXPRESSIONS

Figure 143. Sounding tool: PVC, cotton and rubber bands, 
metal fastening, ping-pong and metal balls, metal can.
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Sound-Tool 18

A body object for sounding
The object is intended to be worn on the 

ankle/ankles. It functions as a symmetrical 

or asymmetrical sounding piece. Sounding 

can be undertaken in three different ways by 

wearing the ‘ball-anklet(s)’ on the left foot, the 

right foot, or both feet. One of the suggested 

ways to explore Sound-Tool 18 is to wear it 

in different spaces on various surfaces.

Sounding modes:
symmetrical/asymmetrical

amplifying
mono/stereo
sonic point(s)

Figure 144. Sounding tool: metal plates, springs, ping-pong and wooden balls,  rubber bands.
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Sound-Tool 19

A body object for sounding
The object is intended to be worn on the shins. 

It functions as a tempo changer, resulting 

in different sonic expression of walking. 

Sounding modes:
changing tempo

Figure 145. Sounding tool: rubber band.
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Sound-Tool 20

A body object for sounding
The object is intended to be worn on the 

foot/feet. It functions as a symmetrical or 

asymmetrical sounding piece. The sounding 

can be undertaken in three different ways by 

wearing the ‘plungershoes’ on the left foot, the 

right foot, or both feet. One of the suggested 

ways to explore Sound-Tool 20 is to wear it 

in different spaces on various surfaces.

Sounding modes:
symmetrical/asymmetrical

amplifying
mono/stereo

DESIGNING SONIC EXPRESSIONS

Figure 146. Sounding tool: shoes, sink plungers.
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Sound-Tool 21

A body object for sounding
The object is intended to be worn on 

the feet. It functions as a symmetrical 

sounding piece. Sounding can be explored 

in different ways by walking in the ‘brush-

shoes’ at a slow, medium, or fast tempo.

Sounding modes:
amplifying

sonic cluster
changing tempo

DESIGNING SONIC EXPRESSIONS

Figure 147. Sounding tool: shoes, brushes.
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Sound-Tool 22

A body object for sounding
The object is intended to be worn on the foot/

feet as a cover for a shoe(s). It functions as a 

symmetrical or asymmetrical sounding piece. 

The sounding can be undertaken in three 

ways by wearing the ‘bubble-wrap soles’ on 

the left foot, the right foot or both feet. Sound-

Tool 22 demonstrates the changeability

of sonic expression over time in 

relation to the sound of the bubbles 

popping and of plastic crinkling.

Sounding modes:
symmetrical/asymmetrical

amplifying
changing over time

mono/stereo

Figure 148. Sounding tool: bubble wrap, rubber bands.
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Sound-Tool 23

A body object for sounding
The object should be worn on the foot/feet. 

It functions as a symmetric or assymmetric 

sounding piece. The sounding could be 

made in three different ways by wearing 

the ’sole(s)’ on the left, right or both feet. 

Sounding modes:
symmetrical/assymetrical

amplifying
mono/stereo

sonic cluster(s)

DESIGNING SONIC EXPRESSIONS

Figure 149. Sounding tool: PVC, metal sponges, rubber bands, magnets.
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Sound-Tool 24

A body object for sounding
The object should be worn on the ankles. It 

functions as a sounding piece that amplifies 

the walking. The sounding could be made 

in different ways by wearing the Sound-Tool 

24 in various tempos: slow/medium/fast.

Sounding modes:
amplifying

sonic cluster
changing tempo

DESIGNING SONIC EXPRESSIONS

Figure 150. Sounding tool: metal, knitted cotton, cotton laces.
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Sound-Tool 25

A body object for sounding
The object should be worn on the head.

It functions as a sounding piece that lets 

to explore the movement of sound while 

bending the neck to the sides. As a result, 

the salt is sliding inside the metal tube. One 

of suggested ways to explore the Sound-Tool 

25 is to bend the neck in different tempos. 

Sounding modes:
assymetryical

amplifying
changing tempo

Figure 151. Sounding tool: plastic headband, salt, metal, rubber, cotton band.



  415414  

Sound-Tool 26

A body object for sounding
The object should be worn on the buttocks. It 

functions as a sounding piece that invites to 

explore the amplified sonic expression of sitting. 

One of suggested ways to explore the Sound-Tool 

26 is to sit in different tempos: fast/medium/slow.

Sounding modes:
symmetrical/asymmetrical

amplifying
sonic cluster(s)

changing tempo

DESIGNING SONIC EXPRESSIONS

Figure 152. Sounding tool: wool, cotton, rubber pomps, rubber bands.
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Sound-Tool 27

A body object for sounding
The object is intended to be worn on the arm(s). 

It functions as a symmetrical or asymmetrical 

sounding piece. One of objects is filled by salt 

and another one with three metal balls. The 

sounding can be undertaken in different ways 

by lifting, shaking, or rotating the body part 

that it is being worn on at various tempos.

Sounding modes:
symmetrical/asymmetrical

amplifying
sonic cluster(s)

changing tempo

Figure 153 Sounding tool: cardboard, cotton, rubber bands, metal, salt, metal balls.
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Sound-Tool 28

A body object for sounding
The object is intended to be worn on the 

arm or foot. It functions as an asymmetrical 

sounding piece. The sounding can be 

undertaken in different ways by lifting, 

shaking, or rotating the body part that it 

is being worn on at various tempos.

Sounding modes:
asymmetrical

amplifying
sonic points

changing tempo

Figure 154. Sounding tool: PVC, rubber bands, three ping-pong balls, two metal cans.

DESIGNING SONIC EXPRESSIONS
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Sound-Tool 29

A body object for sounding
The object is intended to be worn on the head. 

It functions as an asymmetrical surround-sound 

piece. The sounding can be undertaken in 

different ways by rotating the head or bending 

the neck at a slow, medium, or fast tempo.

Sounding modes:
asymmetrical

amplifying
surrounding

changing tempo

Figure 155. Sounding tool: cap, cotton laces, paper straws, metal, galss.
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Sound-Tool 30

A body object for sounding
The object should be worn on the waist. It 

functions as a sounding piece that invites to 

explore a ’floating’ expression of walking. 

The sounding could be made in different 

ways by wearing the ’sonic-apron’ in 

various tempos: slow/medium/fast that 

will result in different sonic expressions.

Sounding modes:
amplifying

sonic cluster
changing tempo

Figure 156. Sounding tool: PVC, water, cotton bands.

DESIGNING SONIC EXPRESSIONS
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Sound-Tool 31

A body object for sounding
The object is intended to be worn on the 

arm(s). It functions as an asymmetrical or 

symmetrical sounding piece. The sounding 

can be undertaken in different ways by 

lifting, shaking, or rotating the arm(s) at

various tempos.

Sounding modes:
symmetrical/asymmetrical

amplifying
sonic cluster(s)

changing tempo

Figure 157. Sounding tool: PVC, rubber bands, wool, water.

DESIGNING SONIC EXPRESSIONS
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Sound-Tool 32

A body object for sounding
The object is intended to be worn on the 

shins. It functions as a sounding piece that 

amplifies the act of walking. The sounding 

can be undertaken in different ways by 

walking at a slow, medium, or fast tempo.

It can be also worn on the thighs, 

and the sonic expression can then 

be explored while sitting and

crossing one’s legs.

Sounding modes:
amplifying

sonic cluster
changing tempo

Figure 158. Sounding tool: rubber, metal, sand paper, cotton laces.
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Sound-Tool 33

A body object for sounding
The object should be worn on the side(s)/

leg(s). It functions as an assymmetric  or 

symmetrical sounding piece. The Sound-

Tool 33 consists of 1000 rubber ’fingers’ and 

invites to explore the subbtle, ambient sonic 

expresion while wearing it. The sounding 

could be made in different ways by wearing the 

objects in various tempos: slow/medium/fast 

that will result in different sonic expressions.

Sounding modes:
symmetry/assymetry

amplifying
cluster(s)

changing tempo

Figure 159. Sounding tool: wool, 1000 rubber ’fingers’, rubber bands.

DESIGNING SONIC EXPRESSIONS
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Experimental education. Acoustic communication is a new discipline even in 

sound-related education. Although the discourse on sound is primarily focused on 

music, performance, and architecture-related studies, it could be implemented into 

design education programmes such as fashion design programmes to bring about 

ways of rethinking and redefining the dressed body as a sonic expression.

 Only recently—in the dimensions of cultural history—did researchers effectively start to focus  

 on the historical transformations of auditory metaphors, of sonic figures of thought, and of  

 historical discoveries of methods using acoustic equipment for measuring and acoustic forms of  

 presentation. (Schulze, 2018, p. 121) 

Following these foundational efforts, a subsequent step in the research into sonic 

epistemologies of listening and sensing as methods themselves seems more and more 

plausible:

 A hearing perspective in sound studies is evolving as a transdisciplinary effort to merge the  

 various languages and practices concerned with sounding and listening: the discourses and  

 methods of acoustics and ethnography, of soundscape studies and musical aesthetics, of sensory  

 anthropology and cultural history, of science and technology studies and performance studies,  

 of media history and popular music studies. (Auinger, 2007, pp. 121–122)

Similar ideas on time-based materiality and temporality can be found in the 

Time School (Sevaldson, 2004; Z33, 2018)—an investigation into the role of learning, 

knowledge, and education through art and design practice regarding the discourse 

on time that was developed by the Z33 research studio (2018). Another example is 

Designing Time: A Laboratory for Time Based Design (Sevaldson, 2004), wherein 

students are engaged in time-based issues. The studio serves as a laboratory to  

invent, develop, and test strategies and techniques relevant to time-based design.  

As Sevaldson states, “[w]orking with time[-based materials] helps students to deve-

lop the ability to investigate relations and systems and to understand these through 

time based analyses and abstraction” (Sevaldson, 2004, p. 2).

The research programme could be seen as basic research using material exploration. 

The exploratory approach to materials takes inspiration from pedagogical   

approaches such as those of the Bauhaus (Whitford and Ter-Sarkissian, 1984;  

Droste, 2002), Ulm School of Design (Jacob, 1988; Leopold, 2013), and Black 

Mountain College (Lane, 1990; Brody, Creeley and Power, 2002), and knowledge  

of materials

5 . FRAMEWORK FOR 

SONIC DESIGN
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different media and along different sensory channels (e.g. painting, drawing, and 

photography in relation to vision, assembly and sculpting in relation to haptics, music 

in relation to sound), or, conversely, the expressive potential of various plastic elements 

was explored using only one medium at a time (Rocchesso, Serafin and Rinott, 2013). 

In exercises such as hand sculptures and tactile charts, the multisensory qualities of the 

human experience were brought to the fore, and space-time relationships were consi-

dered in regard to their emotional aspects: “This experience of the visible relationships 

of position may be checked by movement— alteration of position—and by touch, and it 

may be verified by other senses. [...] It is possible to distinguish forms and space through 

hearing, too” (Moholy-Nagy, 1937, p. 25).

Itten’s pedagogy was largely based on sensory stimulation. Breathing and relaxation 

exercises were instrumental to sensitising the students with regard to receptiveness. The 

exercises were intended to make students prepared for explorations. Exercises and design 

problems focusing on colour, material, texture, and rhythm were largely based on Itten’s 

theory of contrasts (1975): 

 Along the same line, sound walks and blindfolded explorations of audiotactile interactions were   

 exploited in sound design educational research as means to introduce and sensitise apprentice   

 designers to sonic interaction. (Delle Monache and Rocchesso, 2014 p. 141)

In somaesthetics, which is focused on somatic sensibility and corporeal experiences 

(Shusterman, 2000), a sensitising introduction is used as well in the form such as the 

Feldenkrais method1 (Feldenkrais, 2011), etc. From my own educational experience of 

the workshops with students, an introduction to sonic aesthetics that sensitises them 

and shifts their focus from the visual dimension to the sonic is essential. It takes time 

to bring the focus onto sound and start thinking sonically as the fashion field is visually 

dominated, and so educational workshops need to begin by working with the perception 

of sound (see the experimental workshops presented in Stasiulyte, 2018). Therefore, the 

various listening modes that are sensitised as a result of blindfolding or modified using 

different filters and objects can function as starting points for further practice of  

designing and presenting sonic expressions.

Exercises. In order to test the established methods and tools, a series of workshops, 

projects, and collaborations were conducted; these are presented as outcomes of the re-

search with regard to opening up the discussion. The teaching and collaboration examp-

les are combined with a set of tools and methods, and presented in an exercise format; 

1. A universal method for improving human life through better movement, sensation, posture and  
breathing.

these contributed to development of the Framework for Sonic Deisgn, which itself can be 

considered to be training to design and present sonic fashion. The programme consists of 

three main parts:

(i) introducing sound materiality;
(ii) designing with sonic materials;
(iii) presenting a design in a sonic format.

The Framework for Sonic Design can be seen as an ‘unlearning’ exercise that encourages 

the rethinking and redefining of fashion, and opens up for alternative aesthetic possibi-

lities, tools, and methods for teaching, designing, and presenting. Each of the parts are 

presented in the format of creative performative exercises. The given instructions for the 

exercises could be interpreted as guidelines for using a particular tool or trying a specific 

method. The exercises based on listening were considered to be ‘ear-cleaning’ tasks—in-

structive acts that involved embodied cognition. The exercises for sounding stress the in-

formative potential of sound. The concepts of structural and transformational invariants 

were incorporated through doing—listening and sounding. The sound-making assign-

ment reinforced the insights and fostered awareness of one’s perceptual and motor skills. 

The participants of the exprimental exercises are encouraged to explore the perceptual 

effect that properties (e.g. shape, size, materiality, space, etc.) have on sonic expression. 

They learn the basics of acoustic phenomena such as impacts, friction, and temporally 

patterned sound events resulting from a body interacting with a material (e.g. bouncing, 

floating, dragging, sliding, and rattling), with a focus on the close connection between 

the sound-action loop and its expressive potential (Monache and Rocchesso, 2014). The 

main methods for designing sonic expressions were based on the ‘meeting point’ between 

an acting body and a reacting material (see Fig. 160).

Figure 160. The acts that define sonic expressions and the use of materials.

Acting
(body)

Reacting
(dress)

lifting /lowering the arm
walking

moving the head
sitting/hugging/going upstairs

typing

floating/bouncing/stretching
dragging/bouncing/sliding /stretching

bouncing/rolling
pressing/bouncing/dragging

pressing/bouncing
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The exercises for presenting encourage one to think in an audial-kinetic-tactile way 

when presenting a designed sonic expression. Thus, they cause one to rethink a  

dressed body in a time-based way that can take shape in various ways, such as a  

radio play that presents acoustic fashion—i.e. the sounds of dress—without seeing 

the source of the sound, and perceiving this as a musical composition.

Poetic precision in instructional performance art was an inspiration in creating the 

set of exercises. Considering examples from the art and design context suggested 

how the instructions could be presented in a creative way: A Sound Education: 100 

Exercises in Listening and Sound-Making (Murray and Murray, 1992), Grapefruit 

(Ono and Lennon, 2000), Pedagogical Sketchbook (Klee and Moholy-Nagy, 1953), 

Artistic Development in [Fashion] Design (Thornquist, 2010), listening exercises by 

Westerkamp (1974), guidance for happenings made by Fluxus (Higgins, 2002),  

and instructions for improvised wall drawings by Sol LeWitt (Bloom, 2019).

 Think that snow is falling. Think that snow is falling everywhere all the time. When you talk  

 with a person, think that snow is falling between you and on the person. Stop conversing when  

 you think the person is covered by snow. (Ono and Lennon, 2000)

 On a wall surface, any continuous stretch of wall, using a hard pencil, place fifty points random.  

 The points should be evenly distributed over the area of the wall. All of the points should be 

 connected by straight lines. (Boston Museum, n.d.)

In a similar manner, I tried to rephrase design methods as pieces of instructional 

performance. The set of 109 exercises should be seen as a creative method for unlear-

ning fashion expressions while learning to work with sonic expressions. The collec-

tion of sound-tools and methods that was developed during the research constitutes a 

foundation for a suggested experimental design programme, and opens up for discus-

sion. The map of methods presents all of the methods that were developed within 

the two main parts of the thesis, and tested in the last part within the Framework for 

Sonic Design. The methods map (see Fig. 161) is structured into three main sections 

that reflect the Framework: (i) introducing, (ii) designing, and (iii) presenting sonic 

expressions. Some of the methods have sub-methods, presented on the methods map.

FRAMEWORK FOR SONIC DESIGN
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Introducing

Sonic cluster(s)
Sonic point(s)
Sound recording
Sound quiz
Form sounding
Sound-sitting
Sound-standing
Sound-walking
Sonic selection
Sonic following
Co-sounding
Sonic assemblage
Design variables
Acousmatic listening
Musical listening
Semantic listening
Causal listening
Co-listening
Mixing senses
Activator(s): natural/artificial
Sonic translating
               Sonic notations

               Verbal compounds

               Sonic movement

Modifying

Source, Spacing, Timing

Acoustic, Causal, Semantic

Designing

Meeting Point
Sonic styling
Acousmatic draping
Sonic point(s)
Sonic cluster(s)
Analog playback
Form-sounding
Time limit
Activator(s): natural/artificial
Audio (sub)culture
Sonic assemblage
Sonic composition
Sonic contrast
Sonic nuance
Design variables  

Modifying                                                

Presenting

Foley/simulating
Replicating
Sound performance
Radio theater
Sound-walking
Sound-sitting
Sound-standing
Sound installation
Story-telling
Sonic diary
Acousmatic introduction
Voice-over
Audio podcasting
Co-listening
Sonic translating
               Sonic notations

               Verbal compounds

               Sonic movement

Tools

Sonic Fashion Library
Sonic Pallettes
Sound-Tools

Figure 161. Overview of the developed methods and tools.
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5 .1 INTRODUCING SONIC EXPRESSIONS
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1

Put on the blindfold . 
Stand and listen for 10 minutes .
What do you hear?
Method: acousmatic listening 
Tool: eye mask, sound-standing

2

Put on the blindfold . 
Walk and listen .
What sounds are you and your clothes making?
Methods: acousmatic listening, sound-walking 
Tool: eye mask, sound-walking

3 

Put on the blindfold .
Continue your activities for 1 hour . 
What changes did you notice?
Method: acousmatic listening 
Tool: eye mask

4

Put on Sound-Tool 1 . Listen .
Explore subtle changes in sound while interacting with the object:  
blocking/dampling/reflecting the front, sides, and back, lifting the  
object above your head . What differences do you notice?
Method: modifying—blocking, damping, reflecting
Tool: Sound-Tool 1

Clearing the Ears

FRAMEWORK FOR SONIC DESIGN

Figure 162. Blocking sounds: front, above, below or behind.
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5

Wear Sound-Tool 2 with the blind-folding detail . 
Listen .
Wear it without the blind-folding detail . 
Listen .
Is there a difference in the sound?
Methods: acousmatic listening, modifying—damping
Tool: Sound-Tool 2

6

Put the metal ‘cylinder-headphones’ on your ears. 
Stand.
Listen. Walk. Listen.
Walk backwards while listening.
Point the cylinders backwards, above your head, in different directions, 
below your waist.
What differences do you notice? 
Methods: sound-walking, modifying—amplifying
Tool: Sound-Tool 3 

7

Wear Sound-Tool 4 on your head . 
Try to wear it in various positions:
damp the sounds from above, below, and at the back, front, and sides . 
Did you notice a difference?
Method: modifying—damping
Tool: Sound-Tool 4

Figure 163. Filtering sounds bellow the waist, behind, mono (left), above, at feet level and at ear level. 
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8

Stand on Sound-Tool 5 . 
Listen .
What sounds do you hear?
Did you hear sounds differently when 0 .5 metres higher?
Methods: modifying—directing, filtering, extending 
Tool: Sound-Tool 5

9

Put the plastic ‘cone-headphones’ over both ears.
Listen.
Remove one cone, then both. 
Put both cones on again.
What kinds of sound do you hear?
Can you discern and filter the sounds?
Method: modifying—amplifying, filtering
Tool: Sound-Tool 6

10

Put the paper ‘cone-headphones’ over both ears .
Listen .
Remove one cone, then both . 
Put both cones on again .
What sounds do you hear?
What differences do you notice as compared to the    
plastic ‘cone-headphones’?
Method: modifying—amplifying, filtering
Tool: Sound-Tool 7

FRAMEWORK FOR SONIC DESIGN

Figure 164. Amplifying and filtering sounds.
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11

Put on the ‘glass headphones’ and listen to yourself . 
Notice the sounds coming from inside you .
What are these sounds? 
Method: modifying—isolating 
Tool: Sound-Tool 8

12

Wear Sound-Tool 9 together with someone else .
Stand and listen together .
Say something to each other . 
Sing something to each other . 
What do you both hear?
How does the object change the sounds inside,     
and coming from the outside?
Methods: co-listening, sound-standing
Tool: Sound-Tool 9

13

Select any of the sound-tools from 1–9 and wear it .
Wear and listen together with someone else while using the same  
or different amplifiers . 
What sounds do you hear?
Method: co-listening
Tool: any Sound-Tool from 1–9

FRAMEWORK FOR SONIC DESIGN

Figure 165. Acousmatic listening with a dress-filter.
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15

Select any of Sound-Tools 1–9 .
Walk through different locations:      
a city centre, a busy crossroads, a park, a forest .
What is the difference between locations regarding sounds?
Methods: sound-walking, various ways of modifying
Tools: any of Sound-Tools 1–9 

16

Collect various flat materials that are nearby .
Put each material close to your ear(s) and listen .
Alternate between the materials and explore while listening . 
What sounds do you hear?
How does the material change the perceived sound? 
Methods: sound-sitting/sound-standing, various ways of modifying
Tools: any objects

17

Collect various shaped materials nearby .
Put each close to your ear(s) and listen .
Alternate between the materials and explore while listening . 
What sounds do you hear?
How does the material and shape change the perceived sound?
Methods: sound-sitting/sound-standing, various ways of modifying
Tools: any objects

18

Turn on the sound recorder .
Walk through different spaces and listen .
What is the difference between spaces regarding sound?
Methods: sound-walking, modifying—amplifying 
Tool: sound recorder

Figure 166. Listening with objects. Workshop at the Berlin University of the Arts, Germany..
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DISCUSSION: EXPERIMENTAL DESIGN PROGRAM

Figure 167. Listening to environments. 
Collaboration with Linnea Bågander.
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Listening to Materials and Dress

19

Together with a group of others, wear eye masks .
Choose a material that makes an interesting sound .    
Play with it: touch it, (un)fold it, wear it, sit on it, etc .    
Stand in a circle with the other participants .
Perform as a group; translate the sound using body movements .   
How are the rhythms and sounds connected?
Method: sonic selection, sonic translation—sonic movement
Tools: eye masks

20

Together with a group of others, wear eye masks .
Go to the wardrobe .
Choose a fashion item that you like . 
Wear it .
Present to the group what you are wearing, without using terminology 
based on vision .
Methods: sonic selection
Tools: eye masks

21

Listen to the pre-recorded sounds of clothing in the    
Sonic Fashion Library .
Guess what kind of fashion item each recording may be of .
Look at the photograph and compare the imagined    
sound to what you see .
Methods: sound quiz, acousmatic listening
Tool: Sonic Fashion Library

Figure 168. An exercising with sonic materials and dress during the ’Beyond Seeing’ project; 
research workhop at the Textile Museum of Sweden, Borås. 
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22

Wear the eye mask .
Walk on the sonic carpet .
Try to guess which materials you are walking on . 
Methods: sound quiz, acousmatic co-listening 
Tools: eye mask, sonic carpet (a combination of various materials)

23

Wear the eye mask .
Listen to the performed interaction with objects . 
Try to guess which objects you are listening to .
What kind of interaction is used to express the sound of an object?
Methods: sound quiz, acousmatic co-listening
Tools: eye mask, collection of objects

24

Select any object .
Make it sound with your movements .
Place it on the body differently and make sounds .
What movements were you using?
What differences did you notice?
Methods: modifying—extending, amplifying movement
Tool: any object

Figure 169. An exercising with materials and dress: acousmatic walk on the soud carpet,
’Beyond Seeing’ research workshop, the Textile Museum of weden, Borås.
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25

Wear the eye mask .
Walk towards a sounding event, e .g . people talking .
Try to imagine what the sound source is and how far away it is . 
Take off the mask . Were you right about the source and the distance?
Methods: acousmatic listening, sonic following
Tool: eye mask

26

Wear the eye mask .
Put the medical covers on your shoes . 
Move in the space while listening to others .
Methods: co-sounding, acousmatic co-listening, modifying—amplifying 
Tools: eye mask, medical covers for shoes

27

Take a plastic or paper bag .
Breath into and out of the bag in different rhythms and tempos .  
Listen to the sound made by yourself and others .
What do you hear?
Methods: co-sounding, design variable—timing (changing tempos   
and rhythms), modifying—amplifying
Tool: plastic or paper bag

28 

Take a bottle of water and a glass .
Put on the eye mask and pour the water into the glass up to the top . 
Stop when you hear the glass is full . Take off the eye mask .
Is the glass full?
Methods: acousmatic listening, co-listening
Tools: eye mask, glass, bottle of water 

29

Take three sheets of paper of the same size . 
Tear one .
Take another sheet of paper . 
Wet it under the tap .
Tear it .
Freeze the third sheet of paper . 
Tear it .
What differences in sonic expressions did you notice?
Methods: mixing senses (sound and humidity)
Tools: three sheets of paper

30

Select a material that you like the sound of .
Try to change its length, size, or structure so that it takes on different 
sonic expressions .
Go outside and hold what you have made in the wind and listen . 
What sounds do you hear?
Methods: mixing senses (sound and air/wind), natural activator (wind), 
sonic assemblage
Tool: selected material

31

Select different objects that make sounds you like .
Attach them to different parts of your body . 
Go outside and stand in the wind and listen . 
What sounds do you hear?
Methods: mixing senses (sound and air), natural activator (wind),   
sonic assemblage
Tools: selected objects
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32

Choose a place outside, sit there, and listen for some time .
Translate the sonic events into graphical notations .
Choose a silent place, sit there, and listen for some time .
Translate the sonic events into verbal compounds .
What differences or similarities did you observe?
Methods: sonic translation—sonic notations/ verbal compounds,  
sound-sitting  
Tools: cardboard box, selected materials and objects

33

Assemble a small cardboard box .
Find different materials and cover the box .
Hang some objects inside the box .
Blow out and in and listen to the sound .
What differences in sonic expression did you notice? 
Methods: mixing senses (sound and air), modifying—amplifying 
Tools: cardboard box, selected materials and objects

34

Select an object that you like the sound of . 
Attach it to your arm(s) .
Sound it .
Attach it between the gap between the inner side of your arm and torso . 
Sound it .
Attach it to your armpit(s) . 
Sound it .
Attach it between your legs . 
Sound it .
Attach it to your buttock(s) . 
Sound it .
Attach it to your chest . 
Sound it .
Attach it to your back . 
Sound it .
Attach it to your elbow(s) . 
Sound it .
Attach it to any other place on your body and sound it . 
What differences in sonic expression did you notice?
What movements did you use to make the object sound? 
Methods: modifying—amplifying movement, 
design variable—spacing (location)
Tool: selected object
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35

Put Sound-Tool 10 on your right foot . 
Walk and listen to how you sound .
Put Sound-Tool 10 on your left foot .
Walk and listen to how you sound .
What differences did you notice?
Method: sonic cluster(s)
Tool: Sound-Tool 10

36

Put Sound-Tool 11 on your head . 
Activate the object such that it sounds .
Use body movements and tempos to explore different expressions . 
What movements did you use?
What differences did you notice?
Methods: design variable—timing (intensifying sound), 
modifying—amplifying movement
Tool: Sound-Tool 11

37

Wear Sound-Tool 12 .
Interact with the object so it makes a sound .
Remove and put on the bells and explore mono, stereo and   
surrounding sound .
What movement did you use to activate the sound?
Methods: sonic point(s), modifying—extending, mono, stereo, surrounding
Tool: Sound-Tool 2

38

Wear Sound-Tool 13, 20 or 21 .
Walk around and listen to how you sound in different tools and places . 
What did you notice?
Method: modifying—amplifying sounding
Tool: Sound-Tool 13, 20 or 21 

39

Put on Sound-Tool 15 . 
Walk and listen .
Put on Sound-Tool 16 . 
Walk and listen .
What differences in sonic expression did you notice?
Methods: sonic cluster, modifying—amplifying movement, 
design variable—timing (intensifying sound)
Tools: Sound-Tools 15 and 16

40

Put Sound-Tool 17 on your waist . 
Walk and listen to how you sound .
Explore the sound of dragging, rattling, and bouncing while changing 
the attachments of the extension . 
Walk and listen to the more distant sound . 
Method: modifying—extending 
Tool: Sound-Tool 17

41

Put on Sound-Tool 18 on your ankle(s) . 
Walk on the floor and listen .
Walk up the stairs and listen . 
Walk down the stairs and listen .
Notice the difference in sonic expression .
Method: modifying—asymmetrical, extending
Tool: Sound-Tool 18
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42

Put Sound-Tool 19 on your shins . 
Walk and listen .
How did it change the expression of walking?
Method: design variable—timing (changing tempo)
Tool: Sound-Tool 19

43

Put Sound-Tool 22 on over your shoes . 
Walk and listen to how the sound changes .
How long did it take for the sonic expression to change from   
‘popping bubbles’ to ‘crinkling polyethylene’?
Method: design variable—timing (sonic expression changing in time)
Tool: Sound-Tool 22

44

Put on Sound-Tool 23 . 
Walk at different tempos and listen .
What differences in sonic expression did you notice?
What does it remind you of?
Methods: sonic cluster, modifying—amplifying walking
Tool: Sound-Tool 23

45

Put on Sound-Tool 24 .
Walk at different tempos and listen .
Run and listen .
What differences in sonic expression did you notice?
Method: sonic clusters, modifying—amplifying walking, 
design variable —timing (changing tempo)
Tool: Sound-Tool 18

46

Put Sound-Tool 25 on your head .
Bend your neck to the sides in different tempos .
What did you notice?
Methods: modifying—amplifying movement, mono, stereo
Tool: Sound-Tool 25

47

Put Sound-Tool 26 on your buttocks with one or both rubber pomps . 
Sit at different tempos and listen .
What did you notice?
Methods: sonic cluster(s), modifying—amplifying sitting
Tool: Sound-Tool 26

48

Put Sound-Tool 27 on your arm(s) . 
Move the ar(s) at different tempos and listen .
What sonic expressions are you creating?
Methods: sonic cluster, modifying—amplifying movement, symmetrical,  
asymmetrical sounding
Tool: Sound-Tool 22

49

Put Sound-Tool 28 on your arm .
Move your body in such a way that the object starts to sound .   
What sonic expressions are you creating?
What kinds of movements are you using to sound the object? 
Methods: sonic cluster, modifying—amplifying movement,   
asymmetrical sounding 
Tool: Sound-Tool 28
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50

Put Sound-Tool 29 on your head . 
Activate the object such that it sounds .
What sonic expressions are you creating? 
Methods: modifying—asymmetrical sounding, amplifying movement
Tool: Sound-Tool 29

51

Put Sound-Tool 30 on your waist . 
Walk in different tempos and listen .
How does it change the expression of walking?
Method: modifying—amplifying movement
Tool: Sound-Tool 30

52

Put Sound-Tool 31 on your left arm . 
Activate the object such that it sounds .
Put the second part of this tool on your right arm .
Move your arms up, down, to the sides in different rhythms and tempos .
What differences in sonic expressions did you notice?
Methods: sonic cluster(s), modifying—amplifying movement, 
symmetrical/asymmetrical sounding
Tool: Sound-Tool 31

53

Put Sound-Tool 32 on the inner part of your shins .    
Walk at different tempos and listen .
What differences in sonic expression did you notice?
Methods: cluster sounding, modifying—amplifying walking,   
design variable—timing (changing tempo)
Tool: Sound-Tool 32

54

Put Sound-Tool 32 on the front of the thigh and other part—on the back 
of the other thigh .
Sit and put one leg on top of the other so the objects move against 
each other .
What do you hear?
How long do they sound for?
Methods: sonic cluster, modifying—amplifying sitting
Tool: Sound-Tool 32

55

Put one object of the Sound-Tool 33 on the waist on your left side .
Walk and listen .
Put another object on the waist on the right side .
Walk and listen .
What differences in sonic expression did you notice?
Methods: sonic cluster(s), modifying—amplifying walking
Tool: Sound-Tool 33

56

Put Sound-Tool 33 on the inner parts of your legs .
Walk slowly and listen .
Walk fast and listen .
What differences in sonic expression did you notice?
Methods: sonic cluster, modifying—amplifying walking
Tool: Sound-Tool 33
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57

Put Sound-Tool 11 on your head and Sound-Tool 13 on your feet .
Activate the tools so you make sound .
What sonic expressions are you creating?
Where are they located? 
Methods: sonic cluster, form-sounding
Tools: Sound-Tools 11 and 13

58

Put Sound-Tools 12, 15, 16 and 17 .
Walk in different places and listen .
What differences did you notice? 
Methods: sonic clusters, modifying—amplifying, extending
Tools: Sound-Tool 12, 15, 16 and 17

59

Put on Sound-Tool 18 on your ankles and Sound-Tool 29 on your head .
Move at different tempos and listen to asymmetrical sounding .
Methods: sonic cluster, design variable— timing (changing rhythms)
Tools: Sound-Tools 18 and 29

60

Put Sound-Tool 20 on your feet and Sound-Tool 27 on your arms . 
Move at different tempos and listen .
What differences in sonic expressions did you notice?
Methods: sonic cluster, modifying—amplifying walking, 
design variable—timing (changing tempos)
Tools: Sound-Tools 20 and 27

61

Put Sound-Tool 30 on your waist and Sound-Tool 31 on the outer 
part of your arms . 
Move at different tempos and listen .
What differences in this ’watery’ sonic expressions did you notice?
Methods: sonic clusters, modifying—amplifying movement, 
design variable—timing (changing tempos)
Tools: Sound-Tools 30 and 31

62

Put on a mixture of different Sound-Tools 10-33 for sounding .
Activate the objects such that they sound .
Compose a 1-minute sonic expression .
How does a sonic expression change within the time?
Methods: a mixture of methods
Tools: any of Sound-Tools 10-33

63

Put on a mixture of different Sound-Tools 10-33 for sounding .
Activate the objects such that they sound .
What sonic expressions are you creating?
What movements did you use to activate the objects?
Methods: a mixture of methods
Tools: any of Sound-Tools 10-33

64

Put on a mixture of different Sound-Tools 10-33 for sounding .
Activate the objects such that they sound .
Put on a mixture of different Sound-Tools for listening 1-9 .
How did the sonic expression changed?
Methods: a mixture of methods, sonic assemblage
Tools: any of Sound-Tools 1-9 and 10-33
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5 .2 DESIGNING SONIC EXPRESSIONS
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Designing a sonic material 

65

Wear the eye mask .
Select materials based on their sonic expressions . 
Make a sonic collage .
Methods: sonic assemblage, acousmatic listening
Tools: eye mask, selected materials, pins

66

Select materials that create similar sounds . 
Make a sonic assamblage .
Methods: sonic nuance, sonic assemblage
Tools: selected materials

67

Select materials that create contrasting sounds . 
Make a sonic assamblage .
Methods: sonic contrast, sonic assemblage
Tools: selected materials

68

Select materials that ellict a specific sensation regarding sound .
Make a sonic assamblage .
Method: sonic assemblage
Tools: selected materials, Sonic Pallette 3

69

Select materials and design a sonic expression for a specific emotion . 
Method: sonic assemblage
Tools: selected materials, Sonic Palette 4

70

Select materials and design a sonic expression for a specific function: 
amplifying, damping, reflecting, etc .
Method: sonic assemblage
Tools: selected materials, Sonic Palette 1

71

Select materials and design a sonic expression for a specific idea: 
safety, luxury, tribal, alert, etc .
Method: sonic assemblage
Tools: selected materials, Sonic Palette 5-6

72

Design a sonic expression that expresses a specific meaning   
using the international Morse Code .
Method: sonic composition
Tools: selected materials, Morse Code
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Figure 170. Designing Sonic Material workshop at Vilnius Academy of Arts, Telšiai, Lithuania. 
Material designed by the student Indrė Spitrytė. 

73

Select pre-recorded sounds of materials from the   
Sonic Fashion Library . 
Design a sonic composition .
Method: sonic composition
Tools: selected sound design software, Sonic Fashion Library

74

Record various everyday sounds . 
Design a sonic composition . 
Method: sonic composition
Tool: selected sound design software, sound recorder

75

Select various audio tapes and make a fabric using them .
Slide the magnet on the fabric surface and explore the sound .
Method: analogue playback
Tools: audio tapes, magnet
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Designing a body object/item of dress

76

Select materials and make a sound-tool . 
Activate the object such that it sounds .
What sonic expressions are you creating?
What movements did you use to activate the object?
Methods: meeting point, design variables—source, spacing, timing
Tools: selected materials

77

Select materials and make a few sound-tools . 
Put on a mixture of different sound-tools .
Activate the objects such that they sound .
What sonic expressions are you creating?
What movements did you use to activate the objects? 
Methods: meeting point, design variables—source, spacing, timing 
Tools: selected materials

78

Make a sound-tool that makes a sliding sound when moved . 
Activate the object such that it sounds on different parts of your body .
What sonic expressions are you creating?
What movements did you use to activate the object?
Methods: meeting point, design variables—source, spacing, timing
Tools: selected materials

Figure 171. Exploring design variables: spacing and timing. 
Collaboration with a PhD student, Linnea Bågander, the Swedish School of Textiles. Video still.
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79

Make a sound-tool that makes a bouncing sound when moved . 
Activate the object such that it sounds on different parts of your body .
What sonic expressions are you creating?
What movements did you use to activate the object?
Methods: meeting point, design variables—source, spacing, timing
Tools: selected materials

80

Make two sound-tools that express the sitting act but have 
different sounds .
Activate the objects such that they sound .
What sonic expressions are you creating? 
Methods: meeting point, design variables—source, spacing, timing 
Tools: selected materials

81

Make two sound-tools that express walking but have
different sounds: surrounded amplification and asymmetrical damping .
Activate the objects such that they sound .
What sonic expressions are you creating?
Methods: meeting point, modifying—surrounding, amplifying, damping, 
asymmetrical, design variables—source, spacing, timing
Tools: selected materials

82

Make a sound-tool to express a chosen movement . 
Activate the object such that it sounds .
What sonic expressions are you creating? 
Methods: meeting point, design variables—source, spacing, timing
Tools: selected materials

83

Make a sound-tool to express a chosen interaction . 
Activate the object such that it sounds .
What sonic expressions are you creating? 
Methods: meeting point, design variables—source, spacing, timing 
Tools: selected materials

84

Design an item of dress using different volumes—loud and silent . 
Activate the item of dress such that it sounds .
What sonic expressions are you creating?
What movements did you use to activate the object?
Methods: design variable—timing (changing volume)
Tools: selected materials

85

Design an item of dress using different tempos . 
Activate the dress such that it sounds .
What sonic expressions are you creating?
What movements did you use to activate the object?
Methods: design variables—timing (changing tempo)
Tools: selected materials

86

Design an item of dress that sounds like a specific form . 
Activate the item of dress such that it sounds .
What movements did you use to activate the object?
Methods: form-sounding, design variables—source, spacing, timing
Tools: selected materials

FRAMEWORK FOR SONIC DESIGN



  479478  

Designing a silhouette

87

Design a 10-second sonic silhouette . 
What sonic expression did you focus on? 
Methods: sonic composition, time limit 
Tools: selected material

88

Design a 10-hour sonic silhouette . 
What sonic expression did you focus on? 
Methods: sonic composition, time limit 
Tools: selected material

89

Design an asymmetrical sonic silhouette . 
Activate the sonic silhouette .
What kind of expressions did you create? 
Methods: sonic composition, modifying—asymmetrical sounding 
Tools: selected material

90

Design a sonic silhouette for use in the rain .
Activate the sonic silhouette outside when it is raining . 
What kind of expressions did you create?
Methods: sonic composition, natural activator (rain)
Tools: selected material

91

Design a sonic silhouette for use when it is windy .
Activate the sonic silhouette outside in the wind .
Activate the sonic silhouette inside using a hair dryer or fan . 
What differences did you notice?
Methods: sonic composition, natural activator (wind), 
artificial activator (hair dryer/fan)
Tools: selected materials, air/hair dryer

92

Design a bass (low-frequency) sonic silhouette . 
Activate the sonic silhouette .
What kind of expressions made it bass?
Methods: sonic composition
Tools: selected material, design variables—acoustic, causal, semantic

93

Design a jazzy sonic silhouette . Activate the sonic silhouette .
What kinds of expressions made it jazzy? 
Methods: sonic composition, design variables—acoustic, causal, semantic
Tools: selected material

94

Design an eighteenth-century sonic silhouette . 
Activate the sonic silhouette .
What kinds of expressions make it an eighteenth-century sonic   
silhouette?
Methods: sonic composition, design variables—acoustic, causal, semantic
Tools: selected material
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95

Select music that you like .
Put on the eye mask .
Select materials and drape a sonic silhouette . 
Let the music guide you throughout the process .
Method: acousmatic draping
Tools: selected music, selected materials, eye mask

96

Find music you have never listened to before .
Put on the eye mask .
Select materials and drape a sonic silhouette . 
Let the music guide you throughout the process .
Method: acousmatic draping
Tools: selected music, selected materials, eye mask

97

Select any fashion subculture .      
Design a sonic silhouette for it .
Which expressions make it sound like this specific subculture?
Methods: sonic composition, audio (sub)culture
Tools: any of Sound-Tools 10-33

98

Choose any subject or topic that interests you . 
Select different items of dress/objects .
Style a sonic silhouette for the chosen subject or topic .
Method: sonic styling
Tools: selected items of dress/objects

Figure 172. Designing a sonic expression: a sporty jazzy outfit,.
Workshop for fashion, stage and costume design students at the Berlin Academy of the Arts, Germany.
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5 .3 PRESENTING SONIC EXPRESSIONS
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99

Perform sonic silhouettes in groups .
Group 1 listens while wearing eye masks while 
Group 2 performs a sonic silhouette .
Group 2 listens while wearing eye masks while 
Group 1 performs a sonic silhouette .
Share your experiences with the group .
Method: sound performance
Tools: selected materials, eye masks

100

Present yourself to a group . 
Wear the eye mask .
Imagine you are in a future in which visual culture does not exis . 
Introduce yourself to others .
Method: acousmatic introduction
Tools: eye masks

101

Everyone should wear an eye mask . 
Present a sonic silhouette to the group . 
Activate an item of sonic dress or a sonic silhouette while walking,  
sitting, or undertaking any other interaction that the item of 
dress/object suggests .
Methods: sound-walking, sound-sitting
Tools: eye masks

Figure 173. An acousmatic sound performance: presenting a sonic silhouette. 
‘Beyond Seeing’ research workshop, Textile Museum, Borås. Video still.
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102

Everyone should wear an eye mask . 
Present several sonic silhouettes .
Perform the sonic silhouettes together while    
imagining/telling the stories about them .
Methods: storytelling, radio theatre
Tools: selected materials, eye masks

103

Select a photo featuring a design object that you have 
never heard before . 
Make a replica .
Wear it .
Method: replicating
Tools: selected materials

104

Choose any sonic silhouette you like .
Listen to it and translate it into a visual sketch .
Methods: sonic translation—sonic notations/verbal compounds
Tools: selected materials

105

Choose any sonic material/silhouette you like . 
Listen to it and translate it into movements . 
Method: sonic translation—sonic movement
Tools: selected materials

106

Select any photo of an exhibited fashion object . 
Create a sound for it .
Methods: Foley/simulating, storytelling, voice-over
Tools: selected photo, selected sound design software

107

Present a collection of items of sonic dress or sonic silhouettes .
Put on your sonic outfit and broadcast it through a digital platform, 
just with audio .
Encourage people to contact you to ask questions . 
Methods: audio broadcasting, sound performance 
Tools: selected materials, digital platform

108

Record your sonic outfits with a sound recorder .
Prepare the sonic composition with your chosen sound design software . 
Arrange multiple loudspeakers in a space .
Play the sound composition to your audience .
Methods: sonic composition, sound installation
Tools: audio recorder, selected sound design software, audio equipment

109

Select a sonic silhouette .
Play the sound of it to your audience while performing a 
selected silhouette live .
Methods: sound performance 
Tools: selcted materials
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Figure 174. ‘Restoring a cultural artefact from the past’, workshop at Vilnius Academy of Arts, 
Lithuania, 2017: a. chosen design object (photo by Northcote W. Thomas, 1922) and b. a replica.
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Exploring and Designing Sonic Expression

This practice-based research aimed to fill an identified gap in knowledge—of the  

natural sounds of dress—while taking an ontological approach and rethinking 

fashion expressions and dress as sonic gestalts. The structuring of the research into 

two main parts resulted in different perspectives on sonic expressions—as functional 

expressions (clothing) towards an aesthetic expression and meaning-making   

(fashion). The investigation of existing sonic expressions of dress introduced the 

sonic dimension and suggested the idea of listening to items of dress and exploring 

fashion from a different, sonic, perspective; the designed expressions—new expres-

sions of dress that are sonic—opened up for new methods and tools with which to 

evolve and expand the concept of dress.

Within Exploring Sonic Expressions the practice was designed to answer the ques-

tions: What is a sonic expression? What kinds of sonic expressions already exist? It 

presented the foundations for this research by introducing a practice-based study on 

anthropophony (Krause, 2012): everyday sounds of human interaction with items 

of dress. The term ‘anthropophony’ (Krause, 2012) refers to sounds made by people. 

The investigation was focused on collecting sonic expressions of dress; analysing and 

organising this research data (sound recordings) resulted in a sonic taxonomy with 

different sonic categories, which became a foundation for a digital sound catalogue—

the Sonic Fashion Library. The investigation into sonic expressions was based on the 

complexity of sound: from a single to a complex element (material), from a single 

(dress) to a complex composition (ensemble), and to a complex system (the dressed 

body in context). This facilitated the deconstruction of overall outfits into single 

materials and in-depth analysis of sonic expressions.

The first part introduced the topic and initiated the ‘un-learning’ process. In addition, 

it opened up a possible direction for future research on sonic fashion anthropology. 

Collecting and documenting different sounds of dress at museums and costume  

archives and making replicas of ‘past sounds’ (see and listen: Fig. 174a and b) 

inspired me to think of clothing and fashion as archives of memory and their ‘sound 

marks’ as parts of cultural heritage, which encouraged me to observe the changes 

within fashion soundscapes. We are living in an age in which our soundscapes are 

changing at the fastest rate since the Industrial Revolution, and so sounds that   

signified the future just ten or fifteen years ago now firmly and irrevocably belong 

to the past (Blevins, 2018).

6 . DISCUSSION
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DISCUSSION

Sonic silhouettes have changed over time; we can find historical sound examples from 

different epochs, e.g. the sound of the cotton folds of an ancient toga touching each other, 

fifteenth-century Italian armour, of crinolines and corsets, an audio cassette being  

played by a Walkman or roller-skates on the dance floor in the 1980s, a smartphone when 

a new WhatsApp message arrives or someone is calling on Skype, etc. (Stasiulyte, 2017). 

Sound is in a way a seismograph of the past; it marks changes in an increasingly complex 

world, and is thus a potential field for future study, a study of sound archaeology— 

digging into the past—disappeared sonic expressions. This could provide insights into 

clothing and fashion, and past sonic expressions could be introduced and made available 

to a broader audience, such as visually impaired people.

The main question—how do we design sonic expressions?—was investigated within 

the second part of the research (Designing Sonic Expressions), which suggested different 

methods and tools for designing sonic expressions. The study of embodied sonic materia-

lity was undertaken through the sounding and listening practices, assembling everyday 

objects and presenting them in an audio-visual sketch format, and later developing them 

into sound-tools. These design artefacts or “bridging concepts” (Dalsgaard & Dindler, 

2014, p. 1635) presented the shareable knowledge by describing the design space  

around the aesthetics of sonic form and expression, and connected theory with practice.

The shift from clothing to fashion was simultaneously a shift from functionality to 

meaning-making—dress became a signifier that expressed identity. The various sonic 

assemblages were created and suggested possible sonic identities—an auditory extrava-

ganza, an avant-garde tribal cat, a modest asymmetry, a jazzy sport aesthetic, etc.—and 

sonic behaviours, e.g. ‘sonic dominance’, ‘sonic resistance’, and ‘sonic camouflaging’. This 

facilitated further analysis of sonic identity, which will be valuable for further research.

Within this research programme the ‘bridging concepts’ resulted in two versions of a con-

cept: (i) a digital cabinet of curiosities (the Sonic Fashion Library) and (ii) an analogue 

cabinet of curiosities (Sound to Wear), each of which was developed in a main part of the 

research practice. The Sonic Fashion Library presents existing sonic expressions, while the 

sound-tools facilitate experience of acts of sounding and listening, and introduce new  

sonic expressions. Both parts of the research resulted in the foundation of the Sonic 

Fashion Ontology and Framework for Sonic Design, wherein all of the developed theory, 

methods, and tools were applied in a pedagogical context. 

The Framework suggested guidelines for how Sonic Fashion can be explored and 

thought about, consisting of 109 performative exercises in three categories: (i) introdu-

cing, (ii) designing, and (iii) presenting sonic expressions. Each of these took the form 

of a series of creative exercises. The given instructions for exercises could be interpreted 

as guidelines for using a particular tool or trying a specific method. This set of ‘unlear-

ning exercises’ and cabinets of curiosities opened up an experiential and pedagogical 

space in which creativity and aesthetic engagement regarding sonic expression could  

be explored. 

Sonic Fashion Ontology
Fashion is primarily a visual ontology consisting of definitions and theory that are based 

on visual characteristics and design methods for designing and analysing visual identity. 

In order to rethink fashion as a primarily sonic field, this research aimed to explore and 

construct new foundational definitions and alternative design methods. Before starting 

to question how we design sonic expressions, the question of what a sonic expression 

is needed to be answered. Thus, the research faced an ontological challenge due to the 

fact that there exists no theory regarding the natural (physical) sounds of fashion: the 

investigation had to start from a very fundamental point by creating the primary terms, 

definitions, categories, tools, and methods. The beginning of the study focused on the 

ontological nature of sounds, and a comparative analysis of visual and sonic material 

and perception was conducted that built the foundations and formed the new practice.

Terms and definitions. By rethinking the dressed body distinctly as a matter of sound 

gestalt, the research went beyond existing communication models in fashion design—

sonic language—wherein foundational definitions played a central role in and formed 

the basis for the new practice. Creating a sonic language involved a process of defining 

93 terms (see ‘Glossary’, pp. 30–37) and developing visual ‘translations’ of sounds:  

sonic notations (see Figs. 61, 63), descriptive ‘verbal compounds’ for sonic expressions  

(see Fig. 64), and scores (see pp. 328–331), which could be considered to be   

elements of an alternative fashion vocabulary.

A sonic expression is “a characteristic way in which a dressed body expresses itself. A 

sonic expression is an event that unfolds in time and space as a result of a kinetic-haptic 

interaction” (see Section 3.5, p. 191). As an event, a sonic expression is temporal and 

thus changes over time; as a consequence, the main terminology was defined in relation
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to the acts that create a sound—dressing, wearing, and undressing, which are under-

stood to be interactions between a subject (a body) and an object (an item of dress). 

In a way, (un)dressing and wearing are means of perceiving a material through contact 

and impact sounds, and so the act defines the sonic expression. Thus, the main focus 

is on the ‘meeting point’ between the acting body and reacting material, which has the 

potential for sonic expression in relation to e.g. lifting or lowering the arm, which is fol-

lowed by the material floating, bouncing, stretching, or sliding. The acts opened up for 

the development of new types of garments and thus new ways of wearing and expres-

sing; for example, Sound-Tool 12 can be activated by shaking or swinging the head  

(see and listen: Fig. 138). Therefore, a shift took place: from what a thing does as we 

use it, to what we do in the acts that define use (Hallnäs and Redström, 2006).

The deeper study into interactions (movement, touch, and sound) facilitated the defi-

ning of the concept of sonic expression. The study indicated that an (un)dressing act in 

terms of sonic expression identifies any given fashion item, particularly with regard to 

the openings and closures of the item of dress. Meanwhile, wearing an outfit involved 

producing its dominant sounds. The (un)dressing act is focused on a single element of 

sound, while the wearing act involves a complex sonic system.

Furthermore, the research demonstrated that the terminology used to describe the 

perceptual experience of a dressed body—appearance, scene, image, observing—is pre-

dominantly visual. As was discussed in the licentiate thesis, terms such as ‘soundination’ 

and ’sonic imagination’ (Stasiulyte, 2018) are not established; the word ‘imagination’ is 

derived from ‘image’, and refers primarily to visual culture. The verb form of 

‘imagination’ is ‘to imagine’, and so the verb form of ‘soundination’ could be ‘to soun-

dine’ (Stasiulyte, 2018). We also think about our identity in terms of our ‘self-image’; 

we do not consider a ‘self-sound’. The study highlights a problematic gap in the termino-

logy that is found in other fields as well, such as philosophy and art. Therefore, this is a 

potential avenue for deeper investigation.

Sonic categories and design variables. Within the first part of the research,

which involved five sound recording sessions and one workshop, sonic expressions of 

various items of dress were recorded and grouped into different sonic categories. The 

main influences on sonic expression were found to be shape, size, length, stiffness,  

thickness, density, and surface; different ways of interacting, e.g. changing speed and 

the strength and complexity of touch; and spatiality and directionality.

The study highlighted the main variables of sonic expressions, such as the source it-

self, spacing, and timing. The main wearing act in the context of everyday body-dress 

interactions is generally walking, which means that sonic expressions are defined by 

walking rhythms—steps and contralateral movements of the arms and legs. Thus, the 

main ‘sound clusters’ are situated around the feet, upper gaps, and lower gap. Timing 

expresses durational aspects of sonic expression, such as rhythm, tempo, intensity, 

and volume. Source, timing, and spacing are the main design variables for designing 

a sonic expression.

Alternative design variables, such as acoustic, causal, and semantic, were suggested 

and presented as tools in the form of Sonic Palettes, wherein sonic expressions were 

based on perceptual (emotional response and acoustic properties) and conceptual 

(cognitive and semantic processes) similarities, e.g. acoustic similarities such as 

reflecting or absorbing sound. The design variables were presented within the Sonic 

Palettes, which are additional tools for use in design processes.

The main purpose of the development of the taxonomical system was to catego-

rise the sound recordings of the Sonic Fashion Archive in order to create the Sonic 

Fashion Library. The analysis of different methods of arranging sonic expressions 

suggested possible ways of structuring them into complex categories that integrated 

notions of time, location, and activity. Therefore, the sonic taxonomy was based 

on three categories: (i) source, (ii) spacing, and (iii) timing. These constituted the 

taxonomical framework of the Sonic Fashion Library—a virtual platform or cabinet 

of curiosities in which all of the sound recordings of various items of dress could 

be listened to. Furthermore, the Sonic Fashion Library is seen as a tool for learning 

about and designing sonic expressions.

Tools. The shift in fashion aesthetics from visuality to audiality—from visual identity 

to sonic identity—changes the perception and expression of dress from seeing to 

listening, from showing to sounding. If we consider garments to be sound-producing 

objects, listening is the most important aspect of perceiving a sonic expression and 

shifting towards a sonic sensibility. Therefore, the second part of the practice started 

with a listening study, which explored different materials as filters and shapes. The 

study contributed to the development of the listening tools. These fostered active 

listening, refamiliarised the ear, and shifted the focus away from the default of visual 

priorities and onto the habits of the naked ear. The listening tools modulate sound 

according to the specific aspects of our auditory sense, such as ability to sense   

direction, ascertain our distance from an object, etc. Sound amplifiers work as   

acoustic ‘zooming’ apparatuses.
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to determine usage and rethink the act of wearing. The tools enhance the unlearning 

process. The ideation process suggested design methods for sonic expressions, e.g. 

composing sounds by embedding or layering different fabrics; changing expressions 

using natural and artificial activators, or designing a sonic expression that changes 

over time; using the symmetry and asymmetry of an expressed sound; working 

with intensity and volume by e.g. quantifying a sound source; changing the tempo 

or expression of walking by amplifying and extending the body with sonic points or 

clusters; using movement as a potential source of sonic expression.

The complexity of sonic expression was presented in relation to the example of 

designed body-objects for specific body actions. Items of dress were considered to 

be musical notes, and this process resulted in design variables such as sonic clus-

ters, silence, volume, fading, amplifying, merging, etc., opening up the discourse to 

include non-everyday, choreographed movements. The shift from the everyday to 

performed actions sparked the idea of ‘new’ movements in relation to fashion design 

field (e.g. shaking and swinging the head), which could be used as a starting point 

for designing a sonic expression. This analysis also provided an understanding of the 

relationship between the construction of a garment and sound expression. The shift 

from everyday actions—wearing (walking, sitting, typing, etc.) to unusual move-

ments—i.e. performing sound—brought new insights with regard to composing sonic 

expressions in relation to time, opening up a possible direction for further research.

Methodology and methods. The studies and experiments indicated the difficulty 

inherent in shifting the approach to fashion from visual to sonic. There is a need 

to train skills with regard to listening to and perceiving the aural dimension. The 

experimental workshops with students and the project ‘Beyond Seeing’ demonstrated 

that the listening and sounding exercises worked well (Stasiulyte, 2018), and could 

be used as introductions to sonic aspects in the field of fashion. As a result, further 

investigation of training methods was undertaken.

The method of sensitising the body was used to stimulate hearing and shift thinking 

from image-based to sound-based. Different methods of sensitising hearing were 

incorporated into the training set, such as amplification and reduction of sound, 

asymmetry, intensity of sound, etc. These processes facilitated the use of sound-

tools during the exercises. In addition, a greater focus on the audial was achieved 

by blocking the visual by wearing an eye mask and experiencing individual or group 

acousmatic listening and sounding.

The listening tools are worn on the ears or neck or cover the whole body, and so fun-

ction as body-modification pieces in that they modify the wearer’s sense of hearing 

and perception of a soundscape, amplifying or isolating, spotting or reducing, block-

ing or filtering in a certain way. Some of the listening tools work as sound mirrors by 

“conveying a location of sound that was as much ‘here’ as ‘out there’. “One curious 

outcome of this condition is the evocation of coexistent (or superimposed) spaces 

where the close-at-hand and far-off momentarily coincide” (Ganchrow, 2009, p. 73). 

The sound-tools emphasise the perception of items of sonic dress, which are “disper-

sed object[s]” (Ibid., p. 73), a sonic event consisting of echoes reflected by surfaces.

The sound-tools that are designed for sounding act are activated by wearers’ move-

ments. Some sound-tools function abrasively (e.g. Sound-Tool 32, Fig. 158); when 

hard or rough surfaces slide against each other loud sounds are produced, and so 

it is easier to explore the variables of timing and spacing. Other tools encourage 

explorations of new ways of interacting and wearing. Methodological issues were 

investigated by considering different categories of sonic materials such as rhythm, 

tempo, volume in relation to the variability of a sound in space and time. In addition, 

this was undertaken by extending the body through sound in various directions and 

in different ways, including using sonic points and sonic clusters. Filling an object 

with a material such as water, salt, or ping-pong balls facilitated engagement with 

possible forms of expression in connection with bodily acts such as lifting and ben-

ding an arm. Combining different sound-tools together into a sonic outfit encouraged 

exploration of sonic compositions that were able to express various identities and 

behaviours.

The sound-tools can be seen as a collection of items of dress that disturb com-

mon thinking about dress. The experimental practice with sound-tools identified 

a possible method of combining action and perception; the act of sounding was 

explored while wearing the sounding tools and listening tools at the same time. This 

experimental direction provided a new insight and application for the sound-tools. 

Listening to a new sonic expression by e.g. amplifying or extending the ears was a 

new experience, and a field worthy of further investigation.

The process of designing sonic expressions was based on thinking with the ears while 

assembling different objects from found articles, and this process is presented in the 

form of the audio-visual sketches. The set of sound-tools that was developed is largely 

based on the idea of redefining item-of-dress archetypes. Although suggestions for 

how to use these tools are provided, each object is an open invitation for the wearer
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The methodology developed through the practice is an essential part of the contribu-

tion to the fashion field. The map of possible methods for introducing, designing, and 

presenting sonic expressions suggests an alternative approach to the concept of dress, 

and expands the notion of fashion expressions. Methods such as sonic translations, 

sound recording, sound-quiz, acousmatic listening, musical listening, semantic liste-

ning, etc. were best used as a set of introductory components that invited participants 

to shift their focus away from the visual dimension and to the sonic one. Methods such 

as design variables (source, timing, spacing), sonic assemblage, sonic styling, acousma-

tic draping, analogue playback, meeting point, form-sounding, time limit, activators, 

audio (sub)culture, modification, etc. were best suited to teaching the design of sonic 

expressions. Meanwhile, methods such as foley, replicating, performing, radio theatre, 

sound-walking, sound-sitting, sound installation, storytelling, sonic diary, sonic transla-

tion, acousmatic introducing, layering, voice-over, audio broadcasting, etc. were used 

to present sonic expressions.

The last part of the methodology (Section 5.3) also suggested alternative (re)presen-

tation formats. Although sound, touch, movement, and smell are elements of dress, 

fashion items in museums are generally presented in glass display cases, meaning that 

visitors can only explore these items using visual perception. As an alternative to this 

dominant focus on the visual, a future investigation could focus on the non-visual  

presentation of exhibited artefacts, approaching them as largely unexplored and poten-

tially interesting alternatives with which to create an understanding of design that goes 

beyond visual stimuli. The alternative formats and polysensory richness of representing 

artefacts could not only awaken the senses of visitors but improve access to cultural 

artefacts for e.g. visually impaired people. This would be one way of approaching  

future investigations.

Learning from Unlearning
As is discussed at the very beginning of this thesis, the experimental design programme 

involved ‘unlearning’ exercises that encouraged the rethinking and redefining of 

fashion expressions and opened up for alternative aesthetic possibilities. This took the 

form of thinking-through-media, wherein the main medium was sound. The research 

took an experimental approach to fashion discourse while aiming to expand on teach-

ing methods in fashion design education. The inspiration for the experimental teaching 

approach was the Bauhaus school (Whitford and Ter-Sarkissian, 1984; Droste, 2002), 

Ulm School of Design (Jacob, 1988; Leopold, 2013), Black Mountain College (Lane, 

1990; Brody, Creeley and Power, 2002), and Time School (Sevaldson, 2004; Z33, 2018). 

Approaching clothing and fashion from a non-visual and time-based perspective was a 

challenging experience that could be compared to learning to ride a “backwards bicycle” 

(TED, 2015). It is an artistic-experimental mode of thinking about possible alternatives, 

as presented in e.g. All Tomorrows (Conway et al., 2013) or Flatland (Abbott, 1986), 

which rejects the common claim of artistic justification.

Walther discusses his work L’Art Informel in relation to the ‘zero point’—the unformed, 

going back to the beginning, to where nothing has taken shape yet or is only beginning 

to do so (Morgan, Walther and Clausen, 2015). It was a challenge to start from this ‘zero 

point’ and shift the focus in order to consider dress as an alternative state—sound—and 

consider expression to be sonic in nature. Sound-based thinking and designing sonic 

items of dress fundamentally changed how a material is perceived, expressed, and 

designed. I faced a difficulty in unlearning habitual and dominant modes of thinking and 

doing; I was often brought back to vision-based thinking. In addition, it was deman-

ding to rethink a dressed body as a complex sonic system. The introductory part of the 

unlearning practice took much longer than I had planned for due to this constant return 

to habitual modes of thinking and doing. Thus, I see this four-year experiment more as a 

first step towards unlearning than as the completion of the process.

The complexity of sound materiality and the newness of the research topic brought the 

realisation that the research is in its early stages, and so the deeper investigation into so-

nic identity in the field of fashion requires further research. I consider the findings of this 

research to be foundational, and a good introduction to developing the discourse relating 

to identity in future studies. Having planned to design items of sonic dress, the process 

brought me towards a different project. Sound-thinking within the sound recordings, 

sonic translations, audio-visual sketches, and sound-tools brought me to the “midway” 

(Höök and Löwgren, 2012, p. 5), “meta-level” (Löwgren 2013, p. 4) area of knowledge, 

where these objects connected thinking with doing, theory with practice. These “evoca-

tive objects” (Turkle, 2007, p. 10), “non-objects” (Lukic and Katz, 2010, p. xxv; Soares, 

2017, p. 1) became “bridging concepts” (Dalsgaard and Dindler, 2014, p. 1635) and  

‘in-between objects’ that were not designed products but a form of visualised thinking. 

This process opened up for the “third aesthetic” (Grabes, 2008, p. xii), ‘unfinished’, some-

times ‘odd’ expression when considered visually. This ‘oddness’ created a platform for a 

discussion of aesthetics. This ‘stop’ into the ‘midway’ was much longer and more interes-

ting than expected, and highlighted the potential of further research. It opened the field 

of ‘thinking-objects’ that evoke a new understanding and offer alternative aesthetics.
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This summary of the discussion brings me back to the starting point of the research. 

The beginning of this thesis started with the statement that dress is sound.  

A sonic expression was defined as an event that unfolds in time and space   

within a kinetic-haptic interaction of a dressed body.

The sonic expression becomes. The sonic expression is.

Thus, the being of sonic expression is the act of sounding.

To finalise the summary of the findings, a moving dressed body is a sound event; 

therefore, the moving dressed body is:

—a time
—a threefold interaction
—a friction
—an impact
—a rhythm
—a tempo
—a network
—a flux
—an echo
—non-visual
—ephemeral
—intangible
—spatial
—simultaneous
—dispersed
—relational
—vibrant
—enveloping
—surrounding
—dynamic
—many-centred
—omnidirectional
—non-linear

The collections of sound recordings (the Sonic Fashion Library) and sound-tools

(Sound to Wear) reminded me of the phenomenon of the Wunderkammer (‘cabinet of 

curiosities’) where one can go from object to object or from idea to idea in wonderment 

and inspiration, exploring a series of artefacts that “define and demonstrate formal 

knowledge in itself” (Thornquist, 2015, p. 111). This borrowing of the self-guided  

action and ’curiosity-based’ method (Najafi, 2012), along with the lived experience 

element of the cabinets of curiosities, Fluxkits, and art practices with temporal inclusion 

such as artworks by Bugg, Clark, Horn, Leitner, Walther, Wurm, Oiticica, Schilling, and 

Munari, provided a new insight and encouraged the rethinking of the dressed body as 

a time-based, changing experience in relation to the sound-tools. Questions such as 

‘what if dress is a sound?’ and ‘what are the implications of this?’ brought in a process of 

ontological investigation regarding alternative modes of thinking and designing items of 

dress, expanding the concept of what it is and can be.

The knowledge that I borrowed and applied to my research comes from several disci-

plines: sound art, sound phenomenology, and performance art, to name a few. These 

aspects enhanced my practice of unlearning. Crane proposes a theory in which interdis-

ciplinary conversation is facilitated by creating discussion “in-between […] fields” which 

have little in common, both theoretically and empirically (Crane, 2010, p. 169). Fashion 

is an interdisciplinary field of knowledge that has emerged from theories and findings, 

and that crosses disciplinary boundaries in its formation and integrates diverse metho-

dological strategies (Torres, 2018). Thus, it is important to experiment with unexpected 

collisions and ‘mingled’ thinking modes.

As Maslow states, “[i]f all you have is a hammer, everything looks like a nail” (Maslow, 

1966, p. 15). Thus, we need new tools and methods that help us to rethink our current 

perspective on developing new approaches and design strategies that question existing 

knowledge, while reconstructing something which we assume to be known and building 

towards the unexpected. The alternative definitions and translations could be seen as 

tools for rethinking the known and inventing a new alphabet, such as Polhem’s “me-

chanic alphabet”, which consists of one model or “letter” for every mechanical function 

(Polhem cited in Busch, 2008, p. 38) or developing an alternative language, such as 

Laban’s ‘movement language’ (1966) or Serafini’s (2013) ‘imaginary language’ based 

on asemic writing1 (Schwenger, 2019).

1. A wordless form of writing with no specific semantic content.



  503502  

This research aimed to expand our knowledge of fashion expressions, which are 

generally considered to be expressions of our visual selves. Therefore, the research 

approached dress as a non-visual, temporal expression in relation to sound. The 

experimental design research programme merged fashion design, sound phenome-

nology, and performance art to approach a potential field—sonic fashion—and find 

new methods, suggest an alternative approach, and propose fundamental know-

ledge. Sound was considered to be not a negative aspect, but a potential source of 

new theory and methods; not as a secondary quality of a designed object, but as the 

main idea generator. While investigating sonic expressions in relation to acoustically 

oriented design methods, this research created a foundation for non-visual   

aesthetics and opened up a new space for thinking about and designing with  

sound. This thesis contributed to the discussion around “designerly ways of knowing” 

(Cross, 2006, p. 221) by suggesting how the dressed body can be seen as expressing  

a sound.

This conclusion reflects on the findings of the research and considers their usefulness 

in relation to furthering knowledge within the discipline of fashion. A strong indi-

cator that the knowledge produced in this thesis has value for a community beyond 

the individual researcher is the lack of an alternative discourse relating to sonic 

expression. This thesis proposes that fashion be understood as a platform for new 

knowledge production and critical thinking, e.g. unlearning and rethinking precon-

ceptions regarding what dress and expressions are. The research filled the identified 

gap through the Sonic Fashion Ontology, which constitutes new and foundational 

knowledge of sonic fashion. The findings challenge existing theory with new terms, 

definitions, methods, and tools. The ‘unlearning’ process was a very useful method 

of rethinking and redefining fashion expression and the concept of dress. It was a 

way of opening up for new fashion expressions, rather than copying and repeating 

designs, making automatic decisions, and applying traditional thinking habits. The 

altered ways of doing-thinking-doing and implication of a durational expression led 

to notions of uncompleted, unfamiliar, and “third aesthetic” (Grabes, 2008, p. xii), 

and proposed new ways of interacting with items of dress.

As introduced in the research programme (see Chapter 1), my practice evolved to 

become what I have defined as a practice of ‘unlearning’, using the notion as an alter-

native way of considering fashion in relation to sonic identities and sonic expressions 

in order to rethink the content of fashion studies. An investigation of sonic expres-

sions can be seen as a disruptive fashion practice, for it questions our understanding 

of how critical fashion practices can construct their own understanding of what

7 . CONCLUSION
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fashion is, and proposes an alternative approach to fashion. The research encouraged 

the leaving behind of pre-existing knowledge of fashion expressions due to a focus on 

alternative definitions and design processes (Hallnäs and Redström, 2006), which  

related to sonic expressions. The unlearning practice disrupted the traditional under-

standing of what fashion is, and expanded the concepts of dress and identity. It also 

became a self-reflective practice for experimenting with my own preconceptions. As is 

discussed in the previous chapter, the unlearning process was not as smooth as planned 

due to the difficulty in leaving behind the dominant and habitual modes of thinking and 

designing—visual language and methods. However, this proved the importance and 

necessity of this kind of approach and practice.

This research is considered to be a disruption in that it considers clothing and fashion in 

relation to the non-visual and time-based expressions of sound. The usage of this “anti-

ocular” (Gritten, 2014, p. 204) approach in a design process facilitates the creation of 

sound-based research artefacts. Considering dress in relation to changeability over time 

was the main aspect of composing, designing, and presenting sounding items of dress. 

Creating such objects with the vocabulary and materiality of sound introduces new 

forms of expression, and has the potential to facilitate fundamentally new experiences. 

The unfamiliar combinations allude to an ‘object’ that changes the common design  

practice of items of dress. The change from this perspective involves a form of learning  

through unlearning (Pink, Akama and Sumartojo, 2018). The research artefacts  

exemplify the modality of knowledge that Levin has termed “ontological thinking”, 

which triggers the shift in thinking when unlearning (Higgins, 2002, p. 38).

An ontological approach to auditory expressions brought a new mode of perception  

(listening) and expression (sounding) that suggested an alternative strategy for con-

structing the Sonic Fashion Ontology and methods based on listening to the acting-

sounding dressed body. Considering the expression of a dressed body to be primarily 

sonic is a provocative estrangement from familiar fashion expression, and an alternative 

mode of thinking, being in the world, and expressing identity. Thinking of a dressed 

body in terms of sonic identities brings in unknown aesthetics; a dressed body becomes 

temporal, fragmented, extending in all directions, and varying in rhythms and volumes. 

It fades and echoes its surroundings, dispersing and merging different sonic identities 

at the same time. Thus, the identity is fluid, and constantly changes over time. The 

research topic suggested porous concepts that are open to multiple interpretations  

and uses, and lay the foundations for further investigations.

The limitations of the research relate to the materiality of sound and the recording 

methodology: it was very difficult to record the sounds of different items of dress 

as these are generally quiet and ambient. The layers of digitality and sounds of the 

recorders, microphones, and other audio equipment were taken into consideration. 

The sound was affected by the speakers or headphones used for listening, and dif-

ferent brands of playback device also influenced the sound. Another problem was 

noise in the spaces in which the recordings took place—air-conditioning systems, 

lamps, and breathing were all audible. Although the level of these sounds was quite 

low (what is generally defined as white noise), the additional filtering of the audio 

material (the recorded sounds of clothing) was present, if ambient. As the process of 

identifying sounds is based very much on clarity (Ballas, 1993), a sound-recording 

studio was the best place to avoid this kind of noise while recording. However, many 

sound recordings were made in the ‘semi-studio’ or another room, and were not of 

very high quality; they needed to be edited, and some were deleted from the Sonic 

Fashion Archive due to overly loud contact sounds and directionality issues. The 

sound-recording sessions were a process of learning about sonic material and recor-

ding methodology and equipment. Therefore, the varying quality of the sound collec-

tion was not a major issue, as the topic and aim of the research were not affected.

The research presented in this thesis opened up for various improvements and 

further iterations of experiments. The research programme could be broadened by 

experiments using sonic material design and form-giving through sound. In order for 

further development to occur, the investigations of sound as a form could be used to 

enrich the sonic material suggestions for possible expressions. Future studies could 

consider the participation and analysis of teaching in higher education in sound 

studies, e.g. the content and methodology of courses, especially regarding critical 

and creative listening. To better understand the implications of these results, future 

research could include workshops with musicians, sound engineers, or other profes-

sionals who are trained in the field in order to add to overall knowledge.

The overall purpose of the research was to develop new knowledge in the field of 

fashion design within primary theory, extended teaching methods, and tools that 

could be used in education. The research can be seen as an “expanded field” practice 

(Krauss, 1979, p. 37). The thesis’s pedagogic potential could be further explored in 

the development of a new course, a design programme for expanded fashion practi-

ces. The suggested approach would enable students to understand broader practices, 

methodologies, and theories relating to fashion expressions. The research could be
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To summarise, this research has contextualised and highlighted the emergence of 

new approaches and methods within fashion that focus on concepts and experimen-

tal approaches. It proposed an alternative approach to fashion design focusing on 

sonic expression; expanded upon and challenges fashion aesthetics through experi-

mental artistic practice, using sound as a material for design-thinking and designing;

suggested a primary ontological programme consisting of terms, definitions, and  

design variables relating to sonic fashion; and introduced a Framework for Sonic 

Design consisting of developed design methods and tools for exploring, designing, 

and presenting a sonic expression. This thesis has explored fashion from the perspec-

tive of hearing rather than seeing, sounding rather than showing, and considered 

sound to be a part of identity. It opened new avenues for design thinking with ears 

rather than eyes, and suggested a discourse relating to sonic expression, audial  

identity, and sonic persona (Schulze, 2018).

The research identified the boundaries of fashion and explored alternatives to visual 

fashion discourse. Rethinking aesthetics and design thinking and shifting from the 

visual to the sonic opened up for a previously un-thought of and unexpected 

concept—sonic expression. It suggested new ways of approaching fashion practice 

through the exploration of an artistic research methodology at the intersection of 

fashion, sound art, and sound phenomenology, seeking to extend the potential of 

alternative fashion expressions. Exploration of the interface of fashion and other 

disciplines within this thesis has exposed the importance of embedding these ideas 

and methodologies. This research has clearly shown that alternative approaches and 

methodologies have the potential to expand and move forward fashion discourse.

continued so as to develop existing methods and tools while applying them within 

education programmes for both students and professionals.

The research suggests an approach championing polysensory richness in fashion 

education; the investigation could be taken further by researching other senses by 

proposing an assemblage of expressions and identities, e.g. a kinaesthetic persona, 

a tactile persona, a gustatory persona, or an olfactory persona (Schulze, 2018). 

Moreover, the ‘unlearning’ methodology could be tested and developed further with 

regard to either sonic expression or regard to sonic expressions, or indeed other 

forms of expression. As a starting/zero point for unlearning and researching expres-

sions, different topics could be chosen such as gravity, weight, time, and etc.; these 

would encourage an experimental approach at the beginning of the process, and 

different thinking-doing modes regarding fashion expressions. Although the research 

was intended to apply the knowledge gained to an educational context, it could be 

applied to other fields in order to open up the research process, e.g. sound anthropo-

logy and exhibition presentation formats (see Chapter 6). This would make fashion 

discourse more inclusive and available to a more diverse audience. The methodology 

created during this practice-based research has a broader application across subject 

disciplines such as performance art, dance, and sound art.

The knowledge derived from the studies could be used by fashion designers and 

educators at several points. A working tool—the training set with methodological 

guidelines—is provided, as are terms and definitions relating to sonic expression. 

These results could serve as starting points for introducing sonic fashion and moving 

towards sound thinking and audial awareness. Moreover, the primary taxonomy of 

sonic categories and the Sonic Fashion Library could be used to further analyse the 

sonic properties of dress and as tools for designing with sounds. Furthermore, this 

research opened up the possibility of considering and discussing fashion with a more 

diverse audience, including blind and visually impaired people, in relation to proces-

ses of brainstorming and designing and expressions of dress and their representation 

in exhibitions.
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