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Abstract 

A tactile language is missing from the digital communication of textiles, in terms of 

how people experience them. Firstly, the empathetic responses to different fabrics 

and how people explore them with body movement, particularly hands, is under 

researched. Secondly, by perceiving other people handling textiles through 

embodiment, is it possible to interpret and experience what they are feeling? 

Previous research has focused on either simulating tactile experiences on the hands 

to trick the brain into thinking that it is like touching fabrics, or manipulating the 

touch of fabrics visually through video simulation, but there is a missing puzzle of 

how people communicate through gesture and how it is interpreted. 

Two consecutive experiments were carried out to explore this area. In the first 

experiment 12 female participants, aged between 18 and 55 were recruited to engage 

with fabrics and video-audio recorded to understand their gestures when they 

touched fabrics. A further 10 participants were recruited and watched 24 video clips 

of the researcher handling fabrics. Six key gestures were each performed on two 

different fabrics to ascertain which gestures were more informative. 

The findings from Experiment 1 show that rubbing and stroking are the gestures that 

are used most frequently by participants when exploring real fabrics that are soft. 

The most frequently used gestures were: ‘rubbing with thumb and index finger’, 

‘rubbing with thumbs on top and fingers underneath’ and ‘palm down and fingers 

open’.  

Experiment 2 aimed to validate the previously explored gestures by investigating if 

specific gestures will effect the ratings for the semantic properties of the fabrics. The 

analysis revealed that slow stroking (caress) was the gesture that was significant for 

communicating the fabric property “smooth” and the same score was obtained from 

both fabrics. This kind of gesture language may be used to share the tactile 

perception of fabrics via digital technology, which could be both experiential and 

representative of how people interact with real textiles. 

 

Word count: 12,747 
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1. INTRODUCTION 

Touching textiles is an important part of exploring their qualities for both experts 

and non-experts, but this modality is missing from digital communication, which 

tends to focus on the visual modality. Since only part of the sensorial experience is 

provided it is necessary to explore the research question: Is there a gesture language 

people use to communicate the sensorial and emotional experience of handling 

textiles? 

A tactile language is missing from the digital communication of textiles, in terms of 

how people experience them. Firstly, the empathetic responses to different fabrics 

and how people explore them with body movement, particularly hands, is under 

researched. Secondly, by perceiving other people handling textiles through 

embodiment, is it possible to interpret and experience what they are touching? 

1.1  What does it mean to touch textiles? 

Fashion and textile designers learn to touch textiles, assessing the physical 

characteristics and aesthetics of textiles before making decisions about using them 

in their work. This is based on both the innate knowledge of designers and the 

knowledge they acquire via their training and experience (Dormer, 1997). Non-

experts also have the need to assess textiles in order to make purchasing decisions 

about textiles and clothing, and touch is an important part of this decision-making 

process. The observation of shoppers in a retail environment identified a number of 

evaluation gestures that consumers were using when touching garments (Atkinson et 

al., 2013). 

Communicating textiles online is problematic because online environments provide 

only limited sensorial information. This medium of communication is vital for e-

retail, co-design and the textile industry. For example, home furnishing retailers 

compensate for this lack of a digital language of feel by posting out fabric samples 

to customers. This enables people to touch the physical textiles to inform the choices 

they make, before committing to buying them; however this can be very costly to 

businesses. Harlequin, a brand leader in the UK specialising in decorative fabrics, 

wall-coverings and home accessories, say that sending out fabric samples is an 

integral part of their role and essential as part of the consumer buying process. They 

send out around 1.2m per year and the cost of each will vary depending if it is a 

cotton, embroidery or silk, but probably around 25-30p each, with most of their 

samples going to trade customers free of charge (Walker Greenbank plc, 2014). 

Studies in neuroscience have identified that our skin has mechanoreceptors 

dedicated to detecting hedonic touch (Essick et al., 2010).  Similarly, Obrist, Seah 

and Subramanian, (2013) have manipulated the physical experience with the 

pressure of air on the hand, which has stimulated people into talking about these 

sensations. They note the lack of vocabulary when it comes to describing or 

communicating about haptic experiences, and hence the method they used 
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encouraged people to verbalize their tactile experiences. However, describing the 

sensations with words alone does not help people to appreciate the properties of 

fabric, for example how soft the fabric feels. Since our skin reacts to different 

textures, we need to find a way of defining a language of touch. This would describe 

not only the sensation of touch but also the gestures elicited.  

1.2  How has technology addressed the issue of bringing touch to 

digital devices? 

Previous work undertaken by Wu et al., (2011) has evaluated the contribution of 

handling real fabrics to viewing digital interactive animations of the same fabrics 

and vice versa, in an attempt to represent people’s affective experiences of fabrics. 

Both self-report and physiological measures were used to assess people’s pleasure 

and engagement states when touching and interacting with fabrics. However, the 

participants were asked to handle the physical fabrics in front of them using a 

prescribed gesture, (based on factors underlying fabric perception, Moody et al., 

2001) and were not free to touch them in their own way. Also, when the interactive 

animations were shown, or ‘Shoogles’ as they are known, the researchers rather than 

the participants interacted with them to remove a possible confounding effect of 

touching the mouse or the display material. Therefore, for the digital interaction the 

experience of the participants was visual only, and did not involve them moving 

their hand or deforming the fabric 

Atkinson et al (2013) used a design led process to create content for the interactive 

video display interface ‘iShoogle’ textile simulator, to explore and understand users’ 

perceptions via films of animated textiles. This simulator introduces the idea of 

touch behaviour on digital devices, but does not allow for the full range of touching 

behaviour people use when exploring textiles in a naturalistic setting. 

In a recent study (Petreca et al., 2014) [in submission] designers mentioned that they 

wanted to see the hand when sourcing textiles and consider touch an essential part of 

the textile selection process. This study on the future of textiles sourcing, which was 

carried out at Fashion Futures Expo (FFE), identified that the ‘textile hand’ (the 

weight, drape, and how the textiles feel to touch) is the one single thing that 

designers would not want to remove from the fabric sourcing process. Also, they 

consider that a tool could make their sourcing process more efficient, in terms of 

saving time, space and money; and they believe that a tool would be an added 

benefit to the selection process. 

1.3  How can this tactile base, the experiential, be brought back into 

technology? 

The experiential is what is missing from the current technology. Swatches of fabrics 

are mailed to customers and designers because the visual display of textiles using 

the current technology is not enough and can lead to disappointment. There is an 

apparent gap to fill – the tactile experience – and reseachers have attempted to 

substitute this sensory experience with digital animations, as outlined above. Since 



- 8 - 

designers wanted to see the hands within the iShoogle textile simulator, to 

understand how people appreciate the fabrics, there needs to be a new way to 

explore this problem. 

Touch behaviour can be used to communicate experiences to others. Previous work 

(Hertenstein et al., 2009) has focused on the communication of emotion via touch, 

an area which they regard as needing more attention, given that emotional 

communication has mainly focused on the facial and vocal channels. The way our 

body is engaged (e.g. moves or touches) has the potential to communicate what we 

feel to observers (Gao, Bianchi-Berthouze and Meng, 2012).  Designers want to see 

the hands manipulating textiles, but there is a need to find a tactile language to 

categorise and communicate these experiences.  It is necessary to consider the 

process of conveying and perceiving touching behaviour while handling textiles, i.e. 

the touch behaviour conveyed by one person to another person the experience of the 

fabric and how that is perceived by the other person.  

1.4  Study overview 

How we touch infers things. A novel way needs to be found to fill the tactile 

experience gap. Atkinson et al. (2013) have started to explore this area with a textile 

simulator using proprioception, but have not focused on the experiential or on a 

language of textile handling. Developing a taxonomy of gestures is the first step in 

trying to understand a language of feel in relation to textiles and this will be 

explored in the methodology section. 

This project aims to address the question: Is there a gesture language to 

communicate the sensorial and emotional experience of handling fabrics? It aims to 

investigate this using both real fabrics and fabrics viewed digitally. Data collected 

through interviews, observations, questionnaires and video recordings aims to shed 

light on this area of investigation. 

The next section presents a literature review of the main issues relating to this 

project (Chapter 2) followed by a preparatory study (Chapter 3), the research 

methods used for Experiment 1 (Chapter 4), analysis and results (Chapter 5), the 

research methods used for Experiment 2 (Chapter 6). The results are discussed in 

Chapter 7 in relation to the literature. The conclusion is presented in Chapter 8 along 

with areas that require further research. 
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2. LITERATURE REVIEW 

This chapter presents an overview of the relevant literature and research, starting 

with recent studies on developing a language of feel from both subjective and 

objective perspectives. This is followed by prior research which shows that there is 

an obvious social need for shared experiences of textiles. Next, a discussion on the 

way technology has addressed the issue of bringing touch to digital devices, 

followed by related literature on how touch behaviour can be used to communicate 

experiences to others. Lastly research on embodiment and empathy, which explores 

the notion that by looking at others’ affective or experiential non-verbal behaviour 

we can feel what they feel. 

2.1 A language of feel 

Perceptions of the tactile qualities of fabrics are difficult to communicate, yet they 

are essential for e-retail, co-design and the textile industry. Citrin, Stem, 

Spangenberg and Clark (2003) have shown that online shoppers’ ability to make 

purchasing decisions is impeded by a lack of tactile product information available to 

them. Similarly, Lee, Kim and Fiore (2002) report on the risk that online 

presentations of products which do not fully match up to the actual item can affect 

customers’ enjoyment of e-retail. If the touch of fabrics matches pre-conceived ideas 

of what is communicated visually online it is a positive customer experience, if it 

does not match, then it can cause a negative customer experience resulting in 

disappointment.  

A comparative study (Atkinson et al., 2013 [in submission]) of subjective tactile 

descriptors with objective material properties, has aimed to provide an experimental 

framework with trained designer, un-trained consumer and machine, to fill the 

current gaps in design research. In their study, subjective textile descriptors were 

narrowed to leave a sample of 69 descriptors, forming a taxonomy in common 

usage, which were then formed into four bipolar pairings: Rough-Smooth, Thick-

Thin, Warm-Cool and Stiff-Flexible. Their results point to a high degree of 

correlation between subjective and objective ratings, showing that people are 

reliable in their perceptions of material properties. The Warm-Cool scale, however, 

was more difficult to discern by both un-trained and trained experts, showing no 

correlation to objective testing for thermal conductivity, but instead to the thickness 

of the fabric. 

Obrist, Seah and Subramanian (2013) have noted the lack of vocabulary when it 

comes to describing or communicating about haptics, which has implications for 

designing and developing applications with tactile interfaces. Their study explored 

participants’ verbalizations of their tactile experiences across two modulated tactile 

stimuli (16Hz and 250Hz) related to two important mechanoreceptors in the 

glabrous skin (non-hairy part) of the human hand. They proposed 14 categories for a 

human-experiential vocabulary (H-E-Vocabulary) based on the categorizations of 
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the findings and link them to the neurophysiological and psychophysical data on the 

human hand.  

 

One of the comparable categories from their findings was ‘Soft Material’ versus 

‘Dense Objects’. Using air pressure with non-contact stimuli at 16Hz resulted in 

participants describing their physical experience like touching thin material (‘muslin 

but lighter’, ‘gauze or perforated material’ or ‘soft brushes’). The 250Hz stimulus 

was described with a broader sensation of physicality and materiality (e.g., ‘uneven 

wall’ or ‘piece of foam’). Their results indicate that words referring to soft materials 

and textiles such as ‘muslin’ are stimulating the RA (Meissner corpuscle) receptors 

of the hand whereas words indicating larger, physical surfaces such as ‘piece of 

foam’ are stimulating the PC (Pacinian corpuscle) receptors. The findings show the 

development of a human-experiential vocabulary based on stimulating specific 

physical areas on the hands. However, the language of feel is confined to a 

vocabulary based on physical stimulation only and did not involve the tactile feel of 

materials. 

2.2 Sharing 

Recent research has investigated crowdsourcing mechanisms and a multi-modal 

language to engage consumers about clothing. The desire to share information about 

clothing is evident from the proliferation of community websites for fashion, style 

and shopping, such as Fashionism, and apps for mobile giving instant fashion advice 

and personal wardrobe management, such as Fashism. Researchers have also 

developed a SmartCloset prototype to understand the way that information about 

clothing is shared. 

Previous work under the Digital Sensoria research project aimed to investigate the 

possibility to communicate digitally perceptions of textile products via the web. An 

MSc thesis undertaken by Hughes (2011) has explored a digital language of feel, via 

crowdsourcing, to gain insights into how people would share and use such 

information and the feasibility of doing so. To investigate this, a website was built 

as a tool to aid communication about clothing and provide the means for people to 

upload a picture of their favourite garment. They could say how they felt about the 

images of clothing, and were asked to choose from a selection of texture images to 

explain their tactile experience.  

The outcome of the study was that 70% of participants responded positively to the 

wardrobemalfunction.org.uk site and reported that it was useful for them, as it 

compensated for the lack of sensorial experience. (Hughes, Atkinson, Bianchi-

Berthouze and Baurley, 2012). The study showed that a combination of modalities 

provided consumers with a greater understanding of, and engagement with, clothes 

online. However, the sharing of those experiences was based on semantic 

descriptions, images of garments/textures and physiological sensors. The important 

modality of hand behaviour was missing, and it did not explore the feel of the 

textiles. 
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Rode et al., (2012) have studied young women (18-25) and their wardrobes; 

developing a prototype system that allows for borrowing, and sharing of information 

about outfits via Facebook. They developed ClosetClique, a system which uses 

washable, radio-frequency (RFID) tags to track and access information on 

individual garments. The system uses the Facebook API, allowing users to seek out 

comments on new outfits and to share their ideas with friends from their closet 

whilst immersed in the practices of planning, dressing and managing their 

wardrobes. The system also supports borrowing from and loaning to friends, helping 

users keep track of the location of their clothing, and clothing borrowed from others. 

By having an interface that combines RFID tags and social networking the 

researchers bridge the material and virtual realms, and demonstrate that there is an 

obvious social need for a shared experience. However, the modality of touch is 

missing from these sites; sharing information about clothing is visual and 

descriptive, and does not take into account tactile experiences. 

2.3 Bringing touch to digital devices 

In their study on tactile perceptions of digital textiles, Atkinson et al. (2013) point 

out that: “the gestures used to handle and interrogate the haptic qualities of textiles 

have been largely overlooked.” They explored the gestures non-expert consumers 

use to evaluate the ‘hand’ of textiles, first in a lab setting and then in a retail 

environment. They observed shoppers in a retail environment and found that 17 

textile evaluation gestures were used. The most frequently occurring: 

“The two most commonly observed gestures included using the thumb and 

forefinger to either rub or stroke the edge of the garment…The third most commonly 

observed gesture was more prevalent in females. This was grabbing the edge of a 

garment and scrunching it using the whole hand. It may be that this gesture gives a 

better idea of the ‘hand’ of more unusual textiles used in women’s wear.” 

The interactive media tool ShoogleIt.com (Atkinson et al., 2011; Orzechowski, 

2010) was initially used to explore how textiles can best be represented using digital 

media. The textile-browsing interface ‘iShoogle’ (Atkinson et al., 2013) was later 

created for iOS devices (iPad2) allowing people to interact with textiles via a 

touchscreen using three gestures: stroking, pinching and scrunching. The interface 

was designed in this way in an attempt to isolate and mimic the three most 

commonly observed gestures used in the textile handling of male and female 

shoppers in a retail setting (Atkinson et al., 2013). However, the way people interact 

with fabric is far more complex than the six key gestures currently available on 

multi-touch devices. 

The Apple iOS 7 Developer Library for the iPhone and iPad (2014) contains six 

predefined gesture recognizers for enabling users to interact with touch-screen 

phones and tablets: Tapping (any number of taps), Pinching in and out (for zooming 

a view), Panning or dragging, Swiping (in any direction), Rotating (fingers moving 

in opposite directions) and Long press (also known as “touch and hold”). 
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Whilst the iShoogle was informed by the qualitative study and literature review of 

what gestures people use, a deep analysis of these gestures was not carried out. The 

shortcomings with the iShoogle interface are that stroking requires using only one 

finger at a time, horizontally or vertically. The intensity of pinching horizontally or 

vertically has to be light otherwise it will default to the scrunching setting. 

Scrunching requires using the fingertips only and not the whole hand as observed in 

real garment handling. Therefore, the tablet interface limits how the user engages 

with the animated textiles in terms of the number of predefined gestures (Figure 1), 

which are constrained by the iPad technology (iOS Human Interface Guidelines, 

Developer Library 2014, Apple Inc.). Similar device limitations can be seen in the 

work of Wobbrock, Morriss and Wilson (2009). They were motivated to carry out a 

study on surface computing, because they considered that the gestures created by 

system designers for table-top devices were not necessarily reflective of user 

behaviour. 

 

Figure 1:  Touch gestures used on the iShoogle interface displayed on an iPad (Apple Inc.  IOS 

Human Interface Guidelines, Developer Library, 2014) 

When interacting with the iShoogle users can touch only on top of the device, 

simulating the three gestures: stroking, pinching and scrunching. This does not 

reflect how people actually touch fabric; using their whole hand and not just their 

fingers, and moving their hand across the fabric, up and down/left to right. 

Therefore, the back of the device is just as important as the front. Wigdor et al., 

(2007) used a different approach in developing a pseudo-transparent mobile device 

called LucidTouch, which aims to address the limitations of touch input on a small 

http://scholar.google.co.uk/citations?user=x3hvdTsAAAAJ&hl=en&oi=sra


- 13 - 

screen. This allows users to control the application by touching the back of the 

device with their whole hand. The findings show that users prefer touching on the 

back to touching on the front, due to reduced occlusion of graphical elements, 

higher precision, and multi-finger input.  

2.4 Tactile base – the experiential 
 

A study by Hertenstein et al. (2009) focuses on the communication of emotion via 

touch between people. In their study, participants were allowed to touch an 

unacquainted partner on the whole body to communicate eight emotion words: 

anger, fear, happiness, sadness, disgust, love, gratitude, and sympathy. The decoder 

was blindfolded so could not see the encoder, nor were the participants allowed to    

talk or make any sounds, so as to rule out non-tactile clues to the emotion being 

communicated. It was found that the person being touched decoded the eight 

emotions with accuracy without seeing the tactile stimulation at greater than chance 

levels, and interestingly two of the emotions, happiness and sadness, had not before 

been shown to be communicated by touch. This suggests that touch alone can 

communicate sensorial and emotional experiences. 

 

Hertenstein et al. (2009) point out that the tactile system is incredibly complex: there 

are a variety of specific movements one uses to touch, such as rubbing; different 

intensities of touch or degrees of pressure – light, moderate or strong; different 

velocities (the rate at which one presses down or moves across the skin); levels of 

abruptness (acceleration or deceleration), temperature; location and duration. 

Another point they make involves the principle of equipotentiality (ie. the same type 

of touch can be assigned very different meanings or consequences). They found that 

men and women decode specific touch behaviours associated with different 

emotions similarly, but found that the genders use different actions to communicate 

various emotions. Other studies also reported a gender effect in the appreciation of 

handling textiles (Essick et al., 1999), and found differences with regard to gestures 

(Atkinson et al., 2013), the ‘Thumb and Forefinger Edge Rub’ used by males and 

the ‘Thumb and Forefinger Edge Stroke’ used by females. 

 

Weigel, Mehta and Steimle (2014) carried out an empirical study of on-skin input to 

understand how people use skin as an input surface for mobile computing. They 

investigated features of the various skin-specific input modalities, analysed what 

kinds of gestures were performed on the skin and their input location, resulting in a 

set of skin-specific gestures.  Firstly, they found that users intuitively used the 

properties of skin for a far wider range of expressive commands than on 

conventional touch surfaces. Secondly, they established that multi-touch gestures 

can be transferred to on-skin input. Thirdly, physically uncomfortable modalities 

were deliberately used for irreversible commands and expressing negative emotions, 

such as anger. Participants performed gestures in response to expressing particulars 

emotions: sympathy (stroke 73%), Anger (grab and squeeze 27%), Boredom 

(tapping of fingers 36%), Excitement (grab and shake 32%) and Nervousness 

(scratch fast 23%). Fourthly, the forearm and hand are the most preferred locations 
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on the upper limb for on-skin input. Their study shows how emotion can be 

communicated through gestures by using an experiential methodology of tactile 

stimulation. 

2.5 Embodied Cognition 

In the last twenty years theories of embodied cognition have changed, thinking is 

now regarded as a process that is distributed and interactive, with body movement 

regarded as being a significant part of this activity. 

Freedberg and Gallese (2007) link recent research on mirroring mechanisms in the 

brain with embodied simulation for empathetic responses to images. Firstly, they 

focus on the embodied phenomena that occur while contemplating visual works of 

art, which might consist of the empathetic understanding of the emotions of people 

represented, or a sense of internal imitation of the observed actions of others in art: 

“…a functional mechanism through which the actions, emotions or sensations we 

see activate our own internal representations of the body states that are associated 

with these social stimuli…” 

Secondly, they address the felt effect of particular gestures involved in producing 

the works of art. This simulation occurs not only in response to figurative art, but 

also with abstract paintings such as those by Jackson Pollock. One of the examples 

they use is the response of viewers to a painting by Pollock (No.14 Gray, 1948), 

which involves dynamic movement with brushstroke and paint drippings in order to 

create the piece. Spectators often experience a sense of bodily involvement with the 

motion that is implied by the physical marks on the painting, inviting a sense of 

empathetic movement. 

 

Whilst neurophysiological studies have shown that a mirror neuron system (MNS) 

exists in the human brain indicating observed and executed grasping (di Pellegrino 

et al., 2001; Buccino et al., 2001 and Iacoboni, 2005), Freedberg and Gallese (2007) 

raise further questions as to whether empathetic responses to actions in real life 

scenarios differ from responses to actions that are represented in works of art.  

  

Further research by Kirsh (2013) identifies body activity as an external mediating 

structure in thinking and practicing, i.e. we think with our bodies not just with our 

brains. He suggests that we learn better by doing rather than just watching; evident 

in his study with dancers who developed strategies to learn complex dance 

sequences. He found that the dancers were able to learn and strengthen mastery of a 

complex dance phrase better by physically practicing a distorted model of the phrase 

than by mentally simulating the phrase undistorted. Partially modelling a dance 

phrase by “marking” is something that dancers do, because they model just the 

aspects of a movement they want to think about. He found that this is done by 

dancers in different ways: on a small scale via hand marking – using their hands to 

model parts of their body in movement – or more typically, by modelling a phrase 

with their whole body. In doing so they create a simplified or abstracted version 
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which helps them to consolidate the phrase, without the mental complexity and 

physical exertion involved in practicing full-out. 

Participants mention that they cannot get a sense of the feel of the fabric, regarding 

the iShoogle textile simulator (Atkinson et al., 2013), and also they say “we want to 

see hands” (Petreca et al., 2014). Based on this literature and the knowledge of 

empathy and embodied cognition, it is necessary to investigate if including the body 

in the visual communication of the feel enhances the experience, i.e. better informs 

people about the tactile qualities of textiles. 

2.6 Summary 

Chapter 2 has provided an overview of the different research related to the current 

field of study. This has identified a gap with the modality of touching textiles, which 

is missing from recent research. Chapters 3 and 4 describe the methodology that was 

used to investigate the tactile experience of handling textiles. 
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3. PREPARATORY STUDY 

Following the literature review, this chapter describes a preparatory study to 

understand better the research question. It is first necessary to understand the 

problems in communicating fabrics on digital devices and over the internet. These 

problems were discussed via informal and semi-structured interviews reported here. 

3.1 Informal interviews 

To understand the background to communicating textiles, informal discussions were 

conducted with a UK research team specialising in this domain: Dr Sharon Baurley, 

Head of Design Products, Royal College of Art (formerly Head of Design in the 

School of Engineering & Design at Brunel University); Douglas Atkinson, 

Innovation Research Fellow, London College of Fashion; and Bruna Petreca PhD 

Candidate, Design Products, Royal College of Art. This was an important step to 

understand current research taking place, particularly regarding Digital SENSORIA, 

a project with an EPSRC grant funded by the Research Councils UK (RCUK) 

Digital Economy programme. Its aim is to: “provide designers, consumers, 

corporations and communities with a new language that will enable them to 

communicate peoples' sensory perceptions of designs and real products through 

rich multi-modal digital interfaces.” 

3.2 Participant interview 

Informal discussions were followed by an interview with a fashion designer to 

explore the purposely designed prototype Wardrobe (Mal) Function website 

(Hughes 2011) www.wardrobemalfunction.org.uk. This prototype was built for an 

MSc project, under the Digital SENSORIA research project, which aimed to 

investigate the possibility to communicate digitally perceptions of textile products 

via the web. Its aim was to gain insights into how people would share and use 

images of clothing via crowdsourcing, and how they would use texture images to 

explain their tactile experience of their own garments (Figure 2). Since a prototype 

already existed for exploring a digital language of feel, an initial investigation 

involved using this platform as a means to obtain user feedback.  

The expert participant was asked to bring a long a favourite garment, take a picture 

of it and upload it to the website. After exploring the website, comprising 

descriptive language, still images of garments and texture images, the designer was 

asked a number of questions (see Appendix B for the full interview transcript).  

http://www.wardrobemalfunction.org.uk/
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 Figure 2: Wardrobe (Mal) Function prototype www.wardrobemalfunction.org.uk (Hughes 

2011) 

 

Excerpts from interview transcript 

 (After adding your garment to the wardrobe on the website) 

Q2. How does it make you feel? (Choose a descriptor out of 13)  

P1: Oh this is fun. It makes me feel happy. Can I choose more than one because 

there might be a few of these I relate to? 

 

Q3. How does it feel to touch? (Choose a descriptor out of 20)  

P1: Fine Easy 

 

Q4. Which image best represents the garment?  

P1: Found this interesting, but would like to choose more than one. 

 

Q6. What did you think about the information you were asked for on the website?  

P1: I thought it was quite interesting. I would have liked to choose more than one on 

some of them. 

 

Q26. Is there anything you would like to add? How could it be improved?  

P1: It could be improved by asking so many more questions. I don’t know if it took 

into account the touch of the fabric – whether it was soft or hard, you could say that 

with the images. 

 

http://www.wardrobemalfunction.org.uk/


- 18 - 

3.3 Findings 
A discussion with the Digital SENSORIA research team identified that they were 

using a design led process to develop the iShoogle simulator using videos of 

animated textiles. ‘Shoogle’, a Scottish word meaning to rock backwards and 

forwards, refers to a simple method of turning short video clips into interactive 

animations using Adobe Flash or an IOS app. Users can control the displayed frame 

by moving their finger or mouse across the animation in prescribed ways. This 

approach highlighted a gap because the sensorial and emotional experience of 

handling textiles was missing. 

 

An interview with a fashion designer showed that the Wardrobe (Mal) Function 

website interface was fun and easy to use during the process of sharing information 

about clothing. However, she felt that only being able to choose one texture image 

to represent the garment was a restriction and it was difficult to find the perfect 

image. Also, she mentioned that the word descriptors for emotions and touch helped 

to represent the garment she had brought along, but were limited as these only 

allowed for one descriptor to be chosen from the pull-down menu. At the end of the 

interview when asked, ‘How could it be improved?’ the participant mentioned that 

the website had not addressed sufficiently the touch of the fabric.  

The interviews identified the lack of a tactile language in communicating textiles in 

on digital devices and over the web. Information obtained from these interviews 

helped to shape the two main studies carried out in this thesis: Experiment 1 

(Chapter 4) and Experiment 2 (Chapter 6). 
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4. RESEARCH METHODS 

The next stage of this research project was to plan a pilot experiment to find out if 

there is a gesture language with regard to handling real fabrics. This was undertaken 

from an experiential perspecitive, with participants exploring fabrics freely. A 

qualitative study combining, video recordings a semi-structured interview and a 

questionnaire, was carried out with the aim of investigating this question. 

Participants were required to interact with samples of fabrics. Afterwards, they were 

required to fill out a questionnaire and asked to take part in a short interview. This 

data was used to gain a greater understanding of the gestures used to handle fabrics. 

4.1 Pilot Experiment 

Participants 

Following ethics approval (Project ID Number: BSc/1213/001), two participants 

were recruited from the UCLIC student pool for a pilot experiment. Ages of the 

participants were 23 and 25 years, both female one European (native English 

speaker) and one Chinese. The participants were interviewed individually in a quiet 

room with natural light in Taviton on the UCL campus.  

Materials 

Video camera, tripod, sheet for scoring and fabric rack of 14 fabrics (Figure 3).  

 

 
 
Figure 3: Room set up for video camera recording. 
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Seven-cotton fabrics were chosen each folded in three layers, supplied by Brunel 

University: cotton jersey, muslin, poplin, voile, heavy drill, raised cotton and 

buckram. All were 100% cotton and were believed to be familiar types of fabrics 

sold in retail outlets. For example, ‘jersey’ is a conventional T-Shirt textile; ’voile’ 

is used in lightweight summer shirts, blouses and dress; ‘raised cotton’ is used in 

nightwear coats and outerwear; ‘buckram’ is a stiffener used in hats and accessories 

(Atkinson et al., 2013). The other three fabrics are considered to have common 

applications, typically: ‘muslin’ is used for home décor and lining for clothing; 

‘poplin’ is used for both clothing and upholstery; ‘heavy drill’ is used for making 

overalls and awnings. The remaining seven fabrics chosen were: fur, velvet fur, shot 

silk, wool, jersey, gold lurex and tule. This range of textiles was chosen for their 

diverse ‘hand’, to elicit the maximum number of gestural behaviours when 

participants were manipulating and interrogating the textiles. 

Procedure 

Upon arrival, the participants were seated in front of a video camera and were 

informed of the structure and purpose of the study. They were given an instruction 

sheet to read, a consent form to read and sign if they agreed to participate, and asked 

to fill in the top part of an instruction sheet (see Appendix B1, B2 and B3).  

Participants were requested to bring along ‘two or three of your clothes that you like 

the feel of’. They were asked in the interview ‘How do you like to touch them? 

Explain what you like about it’. They were also instructed to: ‘Please talk as you are 

handling the fabrics’. This was repeated with the set of 14 fabric samples each 

identified with a number from 1-14. They were then asked: ‘Please handle the 

fabrics the way you like’. Participants were videotaped, excluding their faces, while 

handling the fabrics to maintain their anonymity. 

Afterwards participants were asked to choose three pleasurable handling gestures 

from the instruction sheet and score them on a seven-point bipolar scale (from 

dislike to like). They also noted the fabric they had chosen and type of motion used 

for each gesture (Figure 4). An affect-scale was included for scoring on the 

instruction sheet, adapted from the Schenkman and Jonsson (2000) study on 

aesthetics and preferences of web pages.  

The findings of this Pilot Experiment will be discussed in the following section and 

Chapter 5, Analysis and Results. 

 

Figure 4: An example of the score sheet used for the Pilot Experiment  
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4.2 Method – Experiment 1 

Materials 

The instruction and scoring sheet was updated from the initial Pilot Experiment to 

include more space for written feedback regarding the gestures performed, emotion 

felt and gesture conveyed, plus two more fabrics were added (Appendix B4). Also, 

two of the fabrics were replaced. Firstly, shot silk, a fabric which is made of silk 

woven from warp and weft yarns of two or more colours, had a surface texture that 

both participants found to be uneven when touched and did not perceive as a silky 

material. The shot silk fabric was therefore replaced with a smooth silk fabric (10). 

Secondly, the wool used was regarded by both participants as synthetic and not 

representative of real wool; therefore it was replaced with a sweater made from real 

wool (11). Two further fabrics were added to include unusual textures, to try and 

stimulate more extreme gestures from participants: pink fur (15) and a duvet textile 

(16). A total of 16 fabric samples were used (Table 1). Appendix B5 shows the 

fabrics flat. 

Participants 

Ten participants were recruited for the study with the incentive of entering a raffle 

for a £50 Amazon gift voucher. Ages of participants ranged from 18 to 55 years, 

(mean age 41.6y; median age 49y), all were female and native English speakers, 

eight were right-handed and two left-handed. Their occupations included corporate 

communications director, energy policy consultant, editor, civil servant, teaching 

assistant, administrator and lingerie shop proprietor. The researcher decided to 

recruit female participants because it was observed in a previous study (Atkinson et 

al., 2013), that females use more gestures when evaluating textiles. The gesture of 

grabbing the edge of a garment and scrunching it using the whole hand was more 

prevalent in females, which they suggest is due to a greater variety of textiles used 

in womenswear.  

Procedure 

The participants were tested individually in a quiet room with natural light. The 

same procedure was carried out with participants as in the Pilot Experiment, except 

the instruction and scoring sheet was updated (Appendix B4). Also, 16 fabric 

samples were used instead of 14, each identified with a number from 1-16. Each 

session lasted approximately 40 minutes. Participants were videotaped while 

handling the fabrics, excluding their faces to maintain their anonymity. They could 

freely choose between using one hand or two, the dominant and non-dominant hand 

or both, and to experience the fabrics in their own way. 
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1. Cotton Jersey 2. Muslin 3. Poplin 4. Voile 

W1.50m:  L1.10m 

    

    
5. Heavy Drill 6. Raised Cotton 7. Buckram 8. Fur 

W1.50m:  L1.10m W0.50m:  L1.47m 

    

    
9. Velvet Fur 10. Silk 11. Wool 12. Jersey 

W0.56m: L1.57m W0.91m: L0.84m W0.41m: L0.83m W0.56m: L0.54m 

    

    

13. Gold Lurex 14. Tule 15. Pink Fur 16. Duvet 

W0.38m: L0.54m W0.53m: L0.77m W0.53m: L1.40m W0.50m: L0.70m 

Table 1: Sixteen fabric samples, a seven-cotton set and a further nine mixed fabrics 
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Figure 5: An example of the score sheet used for Experiment 1 

Afterwards participants were asked to choose three pleasurable handling gestures 

from the instruction sheet and score them on a seven-point bipolar scale (from 

dislike to like). Before handling the fabrics, they were asked: ‘Explain what you like 

about the gestures as you do it’ and were videotaped. They started with Gesture 1, 

chose a fabric and handled it, then afterwards noted the fabric they had chosen, type 

of gesture, sensation or emotion felt, gesture conveyed and rated the gesture on the 

seven-point bipolar scale. The same procedure was carried out for Gestures 2 and 3. 

The questionnaire with the four questions is shown in Figure 5 above. 

The analysis and results from Experiment 1 are reported in Chapter 5. The results 

and analysis from the pleasurable handling gestures score sheets are reported in 

section 5.3.3. 
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5. ANALYSIS AND RESULTS 

The video material from each of the 12 participant interviews was transcribed noting 

the interactions used for each fabric. A total of 220 separate fabric interactions were 

transcribed, consisting of 122 minutes of video recording. The fabric interactions 

included manipulations of 14-16 fabric samples and two or three fabrics the 

participants chose to bring along. The transcription was coded using Grounded 

Theory, and all codes and categories were combined into themes. The concluding 

themes will be discussed in the Results section, 5.3. 

5.1 Grounded Theory 

Grounded Theory analysis was used on the video recording transcripts, in order to 

find patterns and make sense of the emerging data. Codes were created by defining 

what was seen in the source data representing participant’s experiences (Charmaz, 

2006). The video recordings were first transcribed in their entirety by the researcher, 

as suggested by Glaser and Strauss (1967). These were done in excel, memos were 

made and relevant areas colour coded. These memos and analytical notes provided a 

useful basis for forming later categories and themes, including: types of gestures 

used, body part/shape involved, duration of interaction, emotions, and pleasurable 

handling gestures (Figure 6). 

Initial coding (column 10) was applied line-by-line identifying four main areas to do 

with the way participants explored the physical properties of each fabric: 

compression, flexibility, movement and texture. The observation of the participants 

from the video recordings, each identified with a video number (column 4), 

provided the basis for the later analysis of gestures (column 2) and kinematics 

(column 3). 

After initial coding was carried out, further categories were added to the 

spreadsheet: observation notes (column 1); start and finish recording times (column 

5 and 6), fabric type (column 7). “Think-Aloud” descriptions of the fabrics were 

reported in the feelings/emotions category (column 8) and pleasurable handling 

gestures (column 9). The pleasurable handling gestures were input from the score 

sheets given to participants at the end of the experiment. Key gestures, kinematics 

and emotions in the transcriptions were identified by colours in the text; green, blue 

and red respectively. 

The spreadsheets from 12 participants were printed in A3, in order to build a 

taxonomy of words describing the feel of fabrics The verbalisations of the fabrics 

reported in the feelings/emotions category (column 8) were highlighted by a colour-

coding key that started with the word ‘soft’ (as this was commonly used) and further 

words were added as they emerged from the data.  
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 Figure 6: Example of the coding process from the video recordings: (P3 for fabrics 1-6). 
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A critique of Grounded Theory as a research method is that it is time consuming and 

confusing for novices (Allan, 2003), especially when first applying the method. Due 

to time constraints, only a modest amount of data from 12 participants was collected 

and therefore theoretical saturation was not accomplished. 

5.2 Affective Interaction Framework 

Together with the Grounded Theory approach, it was appropriate to consider an 

affective interaction framework to understand how participants experienced the 

sensorial and emotional aspects of interacting with fabrics. Jordan’s (2000) model 

was chosen by the researcher because the four conceptually separate and distinct 

types of pleasures relate to touch: physio-pleasure, socio-pleasure, psycho-pleasure 

and ideo-pleasure. 

From the post-interview questionnaire, memos were made on the spreadsheets of the 

score on the Likert bi-polar scale, the gestures, and emotions participants 

experienced when they interacted with fabrics. This was noted in the pleasurable 

handling gestures category (column 9). Results from applying Jordan’s four-

pleasure framework can be found in section 5.3.2.  

5.3 Results  

5.3.1. Taxonomy of words describing feel of fabrics 

The video recordings from the 12 participants were transcribed and a total of 220 

fabric interactions were analysed, consisting of 122 minutes of video. Specific 

words were identified in the video transcriptions from participants describing the 

feel of the fabrics. A colour-coding key was used to find and highlight the common 

descriptors that emerged from the data and from this a word taxonomy was 

developed (Figure 7).  
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Figure 7: Example of transcription with descriptive words colour-coded and highlighted 

A total of 33 verbal textile descriptors were identified. The following 20 words were 

categorised with associated words: Soft, Warm, Cool, Flexible, Silky, Rough, 

Fluffy, Comforting, Light, Smooth, Delicate, Thick, Stretchy, Heavy, Crisp, Hard, 

Comfortable, Clammy, Natural and Sticky. If the word was mentioned by 

participants during a fabric interaction it was noted and if words were paired 

together i.e. ‘Soft and Light’ these were noted separately. The single descriptors 

used by participants are shown in a matrix table diagonally. When participants used 

descriptors together they are referred to as ‘pairings’, these are shown vertically and 

horizontally. (Table 2). The pairings of descriptors are also identified in Table 3. It 

was found that the most frequently used descriptor was ‘Soft’, used 55 times and the 

most frequently used pairings of descriptors was ‘Soft-Silky’, used 5 times. All 

references to ‘quite’ and ‘slightly’ e.g. ‘quite soft’ and ‘slightly rough’ were 

discounted, as they were considered ambiguous.  
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Soft 55 2 0 1 5 1 3 4 4 3 2 1 0 0 0 0 1 1 1 0 

Warm 2 13 0 0 0 0 1 1 0 0 0 0 1 0 0 0 0 0 0 0 

Cool 0 0 10 0 0 0 0 0 1 0 0 0 0 0 1 0 0 0 0 0 

Flexible 1 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Silky 5 0 0 0 14 0 0 0 2 2 0 0 0 0 0 0 0 0 0 0 

Rough 1 0 0 0 0 37 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Fluffy 3 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Comforting 4 1 0 0 0 0 0 5 0 0 0 0 0 0 0 0    0 0 0 0 

Light 4 0 1 0 2 0 0 0 14 1 0 1 0 2 0 0 0 0 0 0 

Smooth 3     0 0 0 2 0 0 0 1 14 0 0 0     0 0 0 0 0 0 0 

Delicate 2 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 

Thick 1 0 0 0 0 0 0 0 1 0 0 3 0 0 0 1 0 0 0 0 

Stretchy 0 1 0 0 0 0 0 0 0 0 0 0 10 0 0 0 0 0 0 0 

Heavy 0 0 0 0 0 0 0 0 2 0 0 0 0 1        0 0 0 0 0 0 

Crisp 0 0 1 0 0 0 0 0 0 0 0 0 0 0 6 0 0 0 0 0 

Hard 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 5 0 0 0 1 

Comfortable 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 8 0 0 0 

Clammy 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 0 

Natural 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 0 

Sticky 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 3 

Table 2: Matrix of 20 descriptors used by participants when touching the textiles. Key: Black cell denotes the number of times the word was used on its 

own. 
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Descriptors Combinations Usage Descriptors Combinations Usage 

SOFT Soft-Warm 2 WARM Warm-Fluffy 1 

 Soft-Flexible 1  Warm-Comforting 1 

 Soft-Silky 5  Warm-Stretchy 1 

 Soft-Rough  1 COOL Cool-Light 1 

 Soft-Fluffy 3  Cool-Crisp 1 

 Soft-Comforting 4 SILKY Silky-Light  2 

 Soft-Light 4  Silky-Smooth 2 

 Soft-Smooth 3 LIGHT Light-Smooth 1 

 Soft-Delicate 2  Light-Thick 1 

 Soft-Thick  1  Light-Heavy 2 

 Soft-Comfortable 1 THICK Thick-Hard 1 

 Soft-Clammy 1 HARD Hard-Sticky 1 

 Soft-Natural 1 COMFORTABLE Comfortable-Hard 1 

Table 3: Pairings of descriptors  

Further Grounded Theory analysis revealed additional word descriptors, which 

emerged from the data. This produced a further 13 single descriptors used on their 

own and were not paired with other words: Relaxed, Thin, Clingy, Flowing, Stiff, 

Synthetic, Shiny, Sexy, Calm, Beautiful, Luxurious, Like and Dislike. The number 

of times these words were mentioned is shown in Table 4. The most frequently used 

single descriptor was ‘Like’ used 73 times. 
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Single usage 1 1 1 5 7 15 5 2 2 3 2 74 33 

Table 4: Matrix of 13 descriptors used without pairings by participants when touching the 

textiles. Key: The grey cell denotes the most frequently used descriptor ‘Like’. 
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Figure 8: Graph showing the frequency of single usage descriptors  

Figure 8 shows the total 33 single usage descriptors and how frequently they 

occurred in the verbal transcriptions. Of the 33 verbal textile descriptors, 17 were 

grouped as having similar meanings to other words and the references to associated 

words can be found in Table 5.  

 

Descriptors Frequency Associated words included 

Soft 55  a lot softer(1), softer than(1), much softer(2), softness(1),  softer(1) 

Warm 13 cosy(1), warmer(1), warmth(1) 

Cool 10 colder(1) 

Silky 14 slinky(1), silkier(1) 

Rough 37 Abrasive(2), prickly(2), coarse(6), scratchy(11), rougher(1) 

Comforting 5 Comforted(1) 

Light 14 Lightness(1), lighter(1), lightweight(1) 

Stretchy 10 Stretch(1), stretchiness(1), shear(2), pliable(1), elastiquey(1) 

Crisp 6 Starchy(1),  crispness(1) 

Hard 5 Harder(1) 

Natural 3 Organic(1) 
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Descriptors Frequency Associated words included 

Flowing 5 Floaty(1), fall and hangs(1) 

Stiff 6 Rigid(1) 

Synthetic 15 Artificial(1), man-made(7), doesn’t feel natural(1), imitation(1), fake(1) 

Shiny 5 Shinier(1), shine(1) 

Like 74 Nice(24), good to feel(1), lovely(9), love(5), pleasant(3), happy(1) 

Dislike 33 not one of my favourites(1), worst of all(1), horrible(2), not nice(8), 
doesn’t feel pleasant(2), I’m not happy touching it(1), doesn’t feel 
good(1), I don’t like(17). 

Table 5: Descriptors with their associated words. The brackets indicate the number of times 

the associated words occurred with the descriptors. 

5.3.2. Jordan’s four-pleasure framework  

Data was analysed from the verbal transcriptions of the video recordings and notes 

were made of the pleasures participants experienced when they interacted with 

fabrics (see Appendix B6 for the affective framework table). An affective evaluation 

method using Jordan’s four-pleasure framework as a tool shows that all of the 

participants experienced the physio- and psycho-pleasures when interacting with the 

fabrics, and these two pleasures were inextricably linked. Fabrics were cognitively 

and emotionally associated with the following things: toys (towelling and fur), 

babies (cotton jersey), Christmas gatherings (muslin), mothers (heavy drill, red 

wool, tule) and dogs, cats, kittens, teenagers (white fur). However, Jordan’s socio-

pleasure and ideo-pleasure were less apparent from the data gathered. For example 

this is the reaction of P11 to Fabric 2 (muslin): 

“This reminds me of muslin, which reminds me of Christmas and turkeys because I 

put this all over my turkey at Christmas to keep it moist with butter all over it, or a 

wispy curtain at the window in the tropics. It has a slightly rough feel, but it also 

reminds me of hot temperatures…” 

(Colour coding: physio-pleasure, socio-pleasure, psycho-pleasure, ideo-pleasure) 

P11 feels the fabric first (physio-pleasure) using their sensory experiences, in this 

case sight, touch and smell, and then verbalises the associations from memory, 

(psycho-pleasure) i.e. the fabric sparks nostalgic memories. However, it is 

ambiguous whether, “Christmas and turkeys”, indicates a socio-pleasure (a social 

gathering at Christmas) or a psycho-pleasure (a particular memory). Similar 

difficulty in interpretation arises with the phrase, “…because I put this all over my 

turkey at Christmas to keep it moist with butter all over it…” as to whether this is 

indicative of Jordan’s Ideo-pleasure. If it is then the participant makes a value 
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judgement about cooking turkey in this way, because they prefer to eat their turkey 

meat moist. This ambiguity is where the complete set of pleasures becomes difficult 

to apply.  

Following the analysis using this framework it can therefore be inferred that fabric 

handling fulfils the physio- and psycho-pleasures for participants, but not 

necessarily the socio- and ideo- pleasures as these are more difficult to discern. 

5.3.3. Pleasurable handling gestures 

At the end of Experiment 1 when participants had handled all the fabrics, they were 

asked to choose three pleasurable handling gestures from a questionnaire, handle the 

fabrics separately and score them on a seven-point bipolar scale (from dislike to 

like) with 1 for dislike and 7 for like. Data from the Experiment 1 questionnaire on 

the pleasurable handling gestures are in shown in Table 6 and Appendix B7. It was 

decided not to include data from the Pilot Experiment score sheet (P1-2) as the 

written feedback was limited, and the Experiment 1 updated score sheet (P3-12) 

contained more information about the gestures conveyed and emotion felt. 

The results from the questionnaire show the mean as 5.43 and median 6, therefore, 

most participants rated their pleasure as high when they handled the fabrics. On the 

dislike scale: two participants rated Buckram and Gold Lurex a score of 1,  P7 found 

handling Buckram “unpleasant” and P4 said when they handled Gold Lurex they 

“feel negativity”. P5 rated Muslin as 2 and said it makes them “feel uneasy, rough, 

and uncomfortable”.  

From the fabrics participants chose to handle for the three gestures (Figure 9), it 

shows that fur was the fabric most frequently chosen. Those fabrics labelled ‘own’ 

refer to the participants’ own fabrics they chose to bring along. 

 

Figure 9: Graph showing fabrics participants chose to handle for Gestures 1-3 
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    Exp1 Pleasurable handling gestures     

P3-12 Pleasure Type of gesture conveyed Emotion experienced Fabric type 

P3          

G1 6 Digging fingers into fabric. Immersing and scrunching fabric into palms with 
fingertips. Massaging hands round inside the fur and stroking.  

Relaxed, calming Fur 

G2 6 Running fingers along fabric, squeezing to show softness. Warm feeling when 
placed against skin 

Cotton 
Jersey 

G3 7 Stroking right hand down and up over fabric in one direction smoothing down 
the fur. 

Calm and relaxed Own Fur 

P4         

G1 6 Holding fabric up and with the dominant hand stroking palm vertically down the 
fabric. Holding up to shoulder level and dropping onto lap. Scrunching into a ball 
with both hands at chest level.  

Calm Jersey 

G2 4  Running fingers through fibres. Repetitive, changing direction, stroking.  Feel warmth, homely, 
wintery 

Fur 

G3 1 Pinch and rub. Scrunching and rubbing in both directions quickly. Feel negativity Gold lurex 

P5         

G1 7 Moving fabric through fingers, with fabric between thumb and index fingers 
rubbing.  

Satisfying Jersey 

G2 5 Stroking forward in direction of nap, then lifting hand back to the beginning and 
turning hand over to stroke with the back of the hand.  

Feel comforted Own Fur 

G3 2 Rubbing fingertips and thumb and scratching on surface. Feel uneasy, rough, 
uncomfortable 

Muslin 

Table 6:  Example data from the questionnaire on pleasurable handling gestures (P3-P5)
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The number of separate emotions experienced from the three pleasurable handling 

gestures was 17 (Figure 10). Participants found it difficult to verbalise the emotion 

and often either linked their emotion with the physical properties of the fabric or 

expressed just the physical properties without verbalising any emotion. For example, 

when asked Question 2: ‘What sensation or emotion do you feel when you touch the 

fabric?’ with regard to Fur, P8 replied: “Very soft – makes you want to keep 

touching it”, (categorised by the researcher as ‘fascinated’). Asking the same 

question with regard to Poplin P12 replied: ‘Clean, smooth and fresh” (no emotion 

was noted).    

A specific emotion was not expressed by P4 in relation to Gold Lurex: “Negativity, 

wiry, like a wash cloth”, instead a general negative valence was experienced, which 

was noted as ‘Negativity’. When answering Question 2. ‘What sensation or emotion 

do you feel when you touch the fabric?’, the emotions ‘Relaxed’ (mentioned 5 

times) and ‘Comforted’ (mentioned 4 times) were the words most frequently 

mentioned by participants. 

 

Figure 10: Graph showing emotions experienced for Gestures 1-3 
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5.3.4. Kinematic gestures 

Gestures were identified in the video recordings and written down in the 

transcription for each fabric interaction (Section 5.1), specifically the type of 

gesture(s) used and body part/shape involved. To help define some of the gestures, 

screen shots were captured from the video recordings and notes made of the relevant 

kinematics (Figure 11). 

 

   
Shaking vert/horiz Cupping and squeezing Hugging close to body 

   

   
Sliding, alternate hands Stroking, lifting, repeating Palm underneath/pinching 

 
Figure 11: Visually defining gestures with kinematics. 

During video recording participants were asked to sit with the camera focussed on 

their upper limbs, avoiding the face. Otherwise they were not restricted in their 

movements with regards to handling the fabrics and could freely choose between 

using one hand or two, (the dominant and non-dominant hand or both) to experience 

the fabrics with the upper limbs. Some participants placed the fabric flat on their 

laps, others held it up with one hand and let it drape over their thighs and knees. 

Hands were used flat on the fabric (palms down), hands underneath the fabric 

(palms up) and back of the hand. Sometimes the fabric covered the outer forearm, 

the inner forearm or the fabric was rubbed on bare skin such as the upper arm, thigh 

or knee. 

From the word taxonomy previously identified, descriptors were grouped into three 

bi-polar pairs: Soft-Hard, Rough-Smooth and Light-Heavy to explore variations in 

gestures. These were word descriptors frequently used by participants when 

touching the textiles. The duration mean, SD and median (seconds) of each fabric 
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interaction for the bi-polar pairs is shown in Table 7, excluding Heavy as there was 

only one interaction of 43 seconds duration.  

The descriptor ‘Soft’ had the longest gesture sequence of 80 seconds; the fabric 

handled was Velvet Fur, a two-sided fabric with a synthetic fur on one side and 

synthetic suede on the other. A longer interaction time suggests a pleasant 

experience, which links with fur chosen by participants the most, for pleasurable 

handling (Figure 9). However, because the fabric was two-sided the kinematic 

gesture sequence of 80 seconds is shown as an ‘outlier’ in the summary of the 

results (Figure 12). 

 

Descriptor Mean (secs) SD Median (secs) 

Soft 35.40 14.93 33 

Smooth 38.27 16.14 31 

Hard 38.40 23.60 26 

Rough 33.65 15.00 27 

Light 32.64 13.28 31 

Table 7. Mean, SD and Median values for the duration of gestures. 

 

Figure 12. Duration of gesture sequences for each fabric descriptor 
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The gestures used to communicate each of the categories, Soft, Smooth, Hard, 

Rough and Light, were extracted from the original excel spreadsheets containing 

details about ‘types of gestures’ used and ‘body part/shape’ involved and five new 

excel spreadsheets were made (Figure 13). Each spreadsheet consisted of six 

columns comprising: No. of gestures, Kinematic gestures (numbered sequentially), 

Elbow/Shoulder, Duration (secs), Fabric Type and Participants (Figure 14). 

 

Figure 13: Example of colour-coded spreadsheet for the descriptive term ‘soft’ 

The number of separate kinematic gestures for each fabric interaction varied 

between one and six. The multi-gesture nature of fabric handling meant that it was 

necessary to separate out the types of kinematic gestures used into specific actions. 

A colour-coding key was used to find and highlight specific kinematic actions that 

emerged from the data (Figure 15).  
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Kinematic gestures used to communicate: Soft 
No. of  
gestures Kinematic gestures Elbow: Shoulder 

Duration  
(secs) Fabric Type Participants 

1 1. Rubbing the fabric with the thumbs and index 
fingers. 

Straight   40 Own Fabric: 2. skirt P4 

2 1. Thumbs on top and index finger underneath rubbing 
fabric. 2. Moving hands from middle to outer edge. 

Straight 22 Own fabric 2: velvet  P3 

4 1. Immersing hands in fabric and squeezing. 2. Thumb 
on top and fingers underneath rubbing. 3. Clenching 
fabric in both hands and digging in fingernails. 4. 
Rubbing right palm over surface quickly back and forth.  

Straight/45°  54 Own fabric 2: Woolly 
jumper 

P7 

3 1. Rubbing thumbs on top. 2. Stroking with right hand 
in one direction down, then lifting and repeating. 3. 
Thumb and index finger moving along fold of fabric to 
edge, gliding across it. 

Straight/Shoulder 
Down 

39 Own fabric 3: Silk 
Blouse 

P9 

5 1. Fingers underneath rubbing. 2. Running left palm 
along length. 3. Right index finger, middle and ring 
fingertips rubbing quickly. 4. Top of thumb rubbing 
quickly. 5. Palms down, moving from centre outwards.  

Straight/sides 57 Own fabric 3: Piece of 
curtain fabric 

P8 

2 1. Horizontally, stretching fabric tightly and letting go. 
2. Turning fabric quickly over with hands. 

Straight/sides 43 1. Cotton Jersey P1 

2 1. Palms down and fingers open rubbing fabric. 2. 
Holding between thumbs and index fingers and 
stretching fabric. 

Straight/sides 38 1. Cotton Jersey P2 

Figure 14:  Example of spreadsheet for kinematic gestures relating to ‘soft’ 
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Figure 15: Colour-coding key used to highlight specific kinematic gestures 

The actions extracted from the spreadsheets for each of the bi-polar pairings, Soft-Hard, 

Rough-Smooth and Light-Heavy, produced a total of 37 kinematic gestures (Table 8). The 

most commonly used gesture for ‘Soft’ was rubbing (22%), ‘Hard’ rubbing, stroking and 

squeezing (15%), ‘Rough’ rubbing (15%), ‘Smooth’ lifting (19%) ‘Light’ lifting (20%), 

and ‘Heavy’, stroking, scratching and lifting (33%).  
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Since rubbing was the most commonly used gesture for ‘Soft’, this was further broken 

down into 10 different types of rubbing gestures from the spreadsheet: 

1. thumb and index finger 

2. palm down and fingers open 

3. thumb on top and fingers underneath 

4. thumb and fingers 

5. index finger, middle and ring fingers 

6. top of thumb 

7. thumb on top 

8. palms down and fingertips/nail embedded 

9. fabric on face  

10. Dominant hand on back of non-dominant hand with fabric in between. 

The most frequently used gesture with either the dominant hand or the non-dominant was 

‘rubbing with thumb and index finger’, with both hands it was ‘rubbing with thumbs on 

top and fingers underneath’. The rubbing gesture ‘palm down and fingers open’ was the 

third most frequently used gesture (Figure 16). This lends support to Atkinson’s study 

(2013) which was carried out in a retail environment, which found that the two most 

common gestures used by male and female shoppers were: ‘Thumb and Forefinger Edge 

Rub’ and ‘Thumb and Forefinger Edge Stroke’. 

In contrast to rubbing, which involved no lifting of the hand(s) between movements, 

stroking involved slightly lifting the hand after each stroke. This was particularly apparent 

when participants handled fur (real or synthetic). The action involved stroking across the 

fabric, lifting the hand and repeating the action, sometimes several times. 
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Kinematic gestures Soft % Hard % Rough % Smooth % Light %  Heavy % 

Stretching 4% 8% 6% 7% 9% 0% 

Rubbing 22% 15% 15% 15% 15% 0% 

Stroking 13% 15% 14% 11% 2% 33% 

Squeezing 5% 15% 5% 7% 4% 0% 

Immersing 1% 0% 0% 0% 2% 0% 

Embedding 3% 0% 0% 0% 0% 0% 

Flapping 1% 0% 0% 4% 7% 0% 

Back of hand 1% 0% 2% 4% 0% 0% 

Scrunching 3% 0% 6% 7% 9% 0% 

Rotating hands 2% 0% 0% 0% 0% 0% 

Hovering hands 1% 0% 0% 0% 0% 0% 

Going in and out 1% 0% 0% 0% 0% 0% 

Running 5% 8% 5% 7% 7% 0% 

Grabbing 6% 8% 3% 0% 2% 0% 

Lifting 8% 0% 2% 19% 20% 0% 

Cuddling 1% 0% 0% 0% 0% 0% 

Flipping 1% 0% 0% 0% 0% 0% 

Scratching 1% 0% 1% 0% 0% 33% 

Retracting 0% 8% 3% 0% 0% 0% 

Moving hands 2% 0% 4% 7% 0% 0% 

Flicking fingers 0% 0% 1% 0% 0% 0% 

Quick movements 2% 8% 5% 4% 4% 0% 

Running V of hand 2% 0% 0% 0% 4% 0% 

Backwards motion 2% 0% 5% 0% 0% 0% 

Forwards motion 2% 0% 6% 0% 0% 0% 

Circular motion 1% 0% 0% 0% 0% 0% 

Throwing 1% 0% 0% 0% 2% 0% 

Massaging 1% 0% 1% 0% 2% 0% 

Cupping 1% 0% 3% 0% 2% 0% 

Pinching 1% 0% 1% 0% 2% 0% 

Bouncing 1% 0% 0% 4% 2% 0% 

Draping 1% 0% 1% 4% 2% 0% 

Cradling 1% 0% 0% 0% 2% 0% 

Bending 0% 8% 2% 0% 0% 0% 

Pressing 1% 8% 6% 0% 0% 33% 

Patting 1% 0% 0% 0% 0% 0% 

Feeling from underneath 1% 0% 0% 0% 0% 0% 

Table 8:  Percentage of kinematic gestures identified for the three bi-polar pairings 
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Figure 16: Frequency of types of rubbing gestures used for ‘soft’, with either the dominant or 

non-dominant hand compared with using both hands 

The three most frequently used gestures are shown visually as frames from the video 

recording (Figure 17). 
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1. Thumb on top and index finger rubbing underneath fabric (P7 Fabric: Own 

Wool). Thumb moving from open horizontal position to vertical position. 

 

2. Holding fabric between hands horizontally, thumbs on top rubbing, index fingers 

underneath (P2 Fabric: Raised Cotton). Thumbs are moving up and down. 

 

3. Palm down and fingers open rubbing the surface (P2 Fabric: Raised Cotton). 

Palm rubbing down: away from the body and back towards the body. 

 

Figure 17: The three most frequently used rubbing gestures for ‘Soft’: 1. Thumb on top and 

index finger rubbing underneath fabric. ‘2. With both hands thumbs on top rubbing and 

fingers underneath. 3. Palms down and finger open rubbing away and towards body. 
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A summary of the six key gestures and sequences observed in Experiment 1 are 

shown in Table 9. 

Gestures Sequences 

Rubbing 

 

(P2) 1. Thumbs on top rubbing, fingers underneath. 2. Rubbing with palms 
down fingers open, forwards and backwards. (P5) Rubbing fingertips, thumb 
and fingers. (P9) 1. Right hand grasping edge of fabric between thumb and 
index finger and rubbing. 2. Turning fabric over, rubbing palm across surface. 
(P10) Left hand upturned grasping edge of fabric between thumb on top and 
fingers underneath rubbing them together. (P12) 2. Fabric in V of hand, 
rubbing thumb on top and turning fabric over.    

Stroking 

 

(P1) Whole palm down flat, fingers spread, short slow stroking motion. (P4) 
Palms flat, fingers open, stroking forwards and backwards. (P5) 1. Palm 
down, stroking over surface. 2. Turning hand over and stroking with back of 
hand.  (P12) 1. Left hand palm down, stroking down and up. 3. Holding up 
fabric with right hand at shoulder level, left hand stroking down. 

Squeezing 

 

(P7) 1. Immersing hands in fabric and squeezing. 3. Clenching fabric in both 
hands and digging in fingernails. (P10) 2. Squeezing fabric underneath with 
upturned hand. (P2) 2. Both hands squeezing fabric. (P3) 1. Opening fabric, 
covering hands and squeezing fabric in a ball. 3. Cupping of the hands and 
squeezing the fabric and releasing. 

Lifting 

 

(P3) 2. Raising fabric with arms up and down. (P4) 4. Lifting up to shoulder 
level and dropping onto lap. (P6) 1. Hands underneath lifting fabric to waist 
level. (P10) 2. Holding in V of hand and bringing up to chest level. (P12) 3. 
Holding fabric up with right hand at shoulder level, left hand holding edge in 
V of left hand. 

Scratching 

 

(P2) 1. Palms down fingertips/nails embedded in fabric rubbing and 
scratching, bending knuckles. (P4) 2. Scratching surface with fingernail. (P8) 
2. Embedding fingertips/nails in fabric and scratching. (P9) 3. Scratching 
fingertips towards body. (P11) 2. Scratching with fingertips. 

Pressing (P4) 3. Pressing fingers and thumb together with fabric in between. 3. 
Squeezing and pressing fabric up and down (with palms). (P9) 2. Left hand 
on top (palm down) touching surface with index finger. 2. Fingertips on top 
pressing down on surface (thumb underneath).  (P10) 1. Pressing fingers on 
surface (right hand thumbs on top, fingers underneath). 1. Left thumb on 
top bending and pressing fabric. 

Table 9: Six key gestures and sequences observed in Experiment 1.  
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The six key gestures found in Experiment 1 were: rubbing, stroking, squeezing, 

lifting, scratching and pressing. Rubbing and stroking were typically used in the 

exploration of ‘Soft’ fabrics; scratching and pressing were typically used in the 

exploration of ‘Rough’ fabrics. The six gestures and their associated sequences were 

used as the basis for making the 12 video clips for Experiment 2. The results are 

discussed in Chapter 7. The gestures were conveyed by participants in the process of 

exploring 16 fabrics. A further experiment (Chapter 6) was needed to see if people 

can perceive and interpret the gestures in a way that conveys and communicates 

how a fabric feels. 
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6. EXPERIMENT 2  

Experiment 1 focused on investigating a language of textile handling with 

participants touching a number of real fabrics. It attempted to identify a language of 

feel as well as a taxonomy of gestures in relation to textiles. The results from 

Chapter 5 are used in Experiment 2 to see if the gesture does communicate the 

perception of a property of the fabric (e.g., communicates softness), using fabrics 

viewed digitally. The main objective of this experiment is to see if people are able to 

tell from someone else manipulating a fabric how a fabric feels. 

6.1 Hypotheses 

The gestures were selected from the kinematic gestures observed in Experiment 1, 

which were defined from data gathered for the bi-polar parings: Soft-Hard, Rough-

Smooth and Light-Heavy. Six gestures were selected from a total of 37, based on 

how often they were used when participants touched the fabrics (Table 8), these 

were: Rubbing, Stroking, Squeezing, Lifting, Scratching and Pressing. Figure 18 

provides examples of these handling gestures. However, four gestures only were 

investigated to study if they would affect the ratings of the four properties above. A 

larger set was presented for a larger variety of gesture handling. The first four 

gestures were the ones most frequently used. Pressing was selected even if not very 

frequently used as it is used by designers to sense hardness, and scratching is also 

used as a way to feel very textured patterns by designers (Bruna Petreca, How 

designers select fabrics: [report in preparation, 2014]). 

The hypothesis of Experiment 2 is that specific gestures will effect the ratings for 

the semantic properties of the fabrics. This was defined further into four explorative 

hypotheses: 

Hypothesis 1: Slow stroking (caress) should increase the ratings of “Smooth” and of 

“Soft” ratings. The reason is that: stroking was often used in Experiment 1 in 

relation to the feeling of smoothness; skin receptors dedicated to pleasant 

experiences react to slow movement (Obrist et al., 2013) and in Gao et al. (2012) it 

was shown that slow speed was correlated with a feeling of being relaxed. Soft was 

shown to be correlated with pleasantness in Atkinson et al., (2013 [in submission]). 

Hypothesis 2: Pressing with fingertips should increase the rating for hard because 

pressing is generally used to distinguish how hard a fabric feels.  

Hypothesis 3: Lifting should increase the rating for light because it is a gesture that 

is generally used during the draping and shaping of light fabrics.  

Hypothesis 4: Rubbing (stroking) should increase the rating of roughness because it 

is a gesture that is generally used to interrogate and perceive texture (Atkinson et al., 

2013).  
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6.2 Methodology 

Materials 

Two cotton fabrics were chosen: raised cotton was selected because participants 

verbalised this cotton fabric as being ‘Soft’, muslin was selected as the second fabric 

as participants verbalised this cotton fabric as being ‘Rough’. The contrasting 

fabrics also elicited diverse gestural behaviours from participants in Experiment 1. 

These two fabrics were sometimes laid flat to enable rubbing and stroking, and other 

times held up to enable squeezing and lifting. 

A video camera and tripod was used for taking video recordings of the gestures and 

an iPad2 was used for displaying video clips of the gestures. The researcher was 

filmed performing the gestures with the two fabrics and 12 video clips were 

produced each of 36 seconds duration and at the same speed. The videos were 

filmed in low light, so that the material of the fabrics was not easily identifiable. The 

video clips were edited in Adobe Premiere and made available on the iPad for 

participants to view; they were duplicated to produce a total of 24 clips. Screen 

shots taken from video clips 1-12 (raised cotton) show how the selected gestures 

were conveyed on both fabrics (Figures 18a, 18b, 18c and 18d).  

 

Rubbing: Clips 1 & 7 Stroking: Clips 2 & 8 

  

1. Thumbs on top rubbing, fingers underneath. 1. Whole palm down flat, fingers spread, short 
slow stroking motion, lifting and repeating. 

  

2. Rubbing palm down across surface. 2. Palms flat, fingers open, stroking loosely 
forwards and backwards. 

Figure 18a: Stills from video clips 1&7 and 2&8 (raised cotton) showing rubbing and stroking gestures. 
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Rubbing: Clips 1 & 7 Stroking: Clips 2 & 8 

  

3. Rubbing with palms down fingers open, 
forwards and backwards. 

3. Turning hand over and stroking with back of 
hand. 

Squeezing: Clips 3 & 9 Lifting: Clips 4 & 10 

  

1. Immersing hands in fabric and squeezing. 1. Raising fabric with arms up and down. 

  

2. Clenching fabric in both hands and digging in 
fingernails. 

2. Lifting up to shoulder level and dropping onto 
lap. 

Figure 18b: Stills from video clips 1&7, 2&8, 3&9 and 4&10 (raised cotton) showing rubbing, stroking, 

squeezing and lifting gestures. 
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Squeezing: Clips 3 & 9 Lifting: Clips 4 & 10 

  

3. Opening fabric, covering hands and 
squeezing fabric in a ball. 

3. Hands underneath lifting fabric to waist level. 

Scratching: Clips 5 & 11 Pressing: Clips 6 & 12 

  

1. Palms down fingertips/nails embedded in 
fabric rubbing and scratching, bending 
knuckles.  

1. Pressing fingers and thumb together with 
fabric in between.  

  

2. Scratching surface with fingernail.  2. Left hand on top (palm down) touching 
surface with index finger. 

Figure 18c: Stills from video clips 3&9, 4&10, 5&11 and 6&12 (raised cotton) showing squeezing, 

lifting, scratching and pressing gestures. 
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Scratching: Clips 5 & 11 Pressing: Clips 6 & 12 

  

3. Scratching fingertips towards body. 3. Fingertips on top pressing down on surface 
(thumb underneath 

Figure 18d: Stills from video clips 5&11 and 6&12 (raised cotton) showing scratching and pressing 

gestures 

After the experiment each participant was given a questionnaire with score sheets 

for the 24 video clips and semantic properties with a Likert scale (Figure 29). A 

post-interview questionnaire (Appendix B9) was given to participants at the end of 

the experiment. 

 

Figure 19: Score sheet with Likert Scale used for rating each semantic property. 
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Participants 

Participants were recruited for the study with the incentive of being paid £7 for their 

time. Two participants were initially recruited for a pilot study. Following feedback 

the questionnaire was updated so that the Likert scale was labelled from 1-5, to 

make it clearer for participants. Ten participants were recruited mainly from the 

UCLIC/CS student pool their ages ranging from 18-55 (mean age 34.9y; median age 

27.5y), eight females and two males of which five were White/Caucasian and five 

Asian or Pacific Islander ethnic group. The participants were interviewed 

individually in a quiet room with subdued light in Roberts and Rockefeller buildings 

on the UCL campus.  

Protocol 

The hypothesis of Experiment 2 is that specific gestures will effect the ratings for 

the semantic properties of the fabrics. The independent variables in this experiment 

are the fabric type (raised cotton, muslin). The six conditions are the gestures: 

Rubbing, Stroking, Squeezing, Lifting, Scratching and Pressing. The six gestures are 

presented twice for each fabric. This is a within-subjects experiment with all 

participants assigned to all conditions. The dependent variables in this experiment 

are the ratings for six semantic properties: Soft, Hard, Rough, Smooth, Light and 

Heavy. The 12 video clips were duplicated as indicated (Table 10) and presented 

randomly to counter balance the design. The presentation of the clips was 

randomized by asking participants to pick a number out from a bag to and select the 

video clip on the iPad that corresponded with that number.  
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14 & 20 
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15 & 21 
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16 & 22 

Clips  
17 & 23 

Clips  
18 & 24 

Table 10:  Twenty-four video clips relating to the gestures and fabrics. 

Procedure  

Upon arrival, each participant was seated at a desk (the same side as the researcher) 

and was informed of the structure and purpose of the study. They were given an 

information sheet to read, a consent form to read and sign if they agreed to 

participate, and asked to fill in the top part of the questionnaire with their name, age 

ethnicity and gender (Appendix B1, B2 and B8). The information sheet and consent 

form were updated from Experiment 1 to exclude videotaping of participants while 

handling fabrics and to exclude taking pictures of their garments/fabrics, as this was 

not required. 
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Before starting, it was explained that they were going to watch 24 video clips on an 

iPad (Figure 20) of  a person handling different fabrics, one clip at a time each 

lasting 36 seconds, and they would be asked to rate the clip before moving to the 

next one. They were shown a page from the questionnaire as an example and 

explained that they would be required to answer six questions relating to the clip 

regarding fabric quality, rating them on a scale from 1-5. They were asked to 

consider the question: From looking at the person handling the fabric on the video, 

can you judge how the fabric feels? This was also clearly written at the top of each 

page of the score sheets. After watching the first 12 video clips they had a break of 

five minutes before continuing to view the second 12 video clips. 

 

 

Figure 20: Twenty-four video clips viewed on an iPad 

The presentation of the video clips were randomized; participants were asked to 

picked out a number randomly from a bag to minimise order effects, and were 

instructed to select the video clip on the iPad that corresponded with the number and 

asked to watch it. After viewing one video clip, they were asked to rate the fabric on 

six qualities: Soft, Hard, Rough, Smooth, Light and Heavy, for example: ‘How soft 

would you rate this fabric?’ They were asked to tick one answer on a five-point 

scale from, for example: ‘Not soft’ to ‘Very soft’. The researcher gave the participant 

the score sheet for the chosen clip; they completed it and then chose the next 

number and continued in the same way for all 24 video clips. At the end of the 

experiment they were asked to complete a post-interview questionnaire regarding 

how they rated the semantic properties. The following four questions were asked:  

1. What did you use in the video to decide your rating for each of the words – 

Soft, Hard, Rough, Smooth, Light and Heavy?  

2. Was there something that was helping you to rate for some of the words? 

3. Could you recognise the different fabrics? 

4. What type of fabrics do you think they were? 
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6.3 Results 
A total of 144 separate ratings were collected from each of the ten participants and 

entered into an excel spreadsheet, producing 1,440 entries. The raw data was first 

tested for reliability and then the scores were totalled producing 720 ratings. 

 

Participants’ reliability test 

Reliability refers to the consistency of a measure, particularly the extent to which 

applying the same method will achieve the same results (Cairns and Cox, 2008). A 

reliability test was carried out comparing the two ratings for the same clips of the 

repeated video clips. Table 11 shows the average ratings per participants per fabric 

over the two trials. Intra-class correlation as a measure of reliability for the two trial 

ratings was carried out using SPSS v.22 (ICC, average measure). The results show 

that the participants were consistent over the two ratings of the same fabric with the 

‘Heavy’ (ICC=0.802, 95% confidence interval [CI]: 0.716–0.862, p=.000) and 

‘Light’ (ICC=0.787, 95% confidence interval [CI]: 0.695–0.852, p=.000) being 

highly consistent. The scores over the two trials were hence added up obtaining a 

total appreciation score per fabric and per participant. Cronbach’s alpha shows the 

extent to which items in the same instrument all measure the same trait. This was the 

same as the ICC which shows: ‘Heavy’ and ‘Light’ as Good 0.7 ≤ α < 0.9, and the 

rest as Acceptable 0.6 ≤ α < 0.7, with ‘Hard’ on the border for acceptability 

(George, & Mallery, 2003). 

 

Descriptor ICC 95% CI Sig p-value Cronbach’s α Level of reliability 

Hard .634 [.475, .745] .000 .634 Acceptable (0.6 ≤ α < 0.7) 

Soft .694 [.561, .787] .000 .694 Acceptable (0.6 ≤ α < 0.7) 

Smooth .686 [.549, .781] .000 .686 Acceptable (0.6 ≤ α < 0.7) 

Rough .646 [.491, .753] .000 .646 Acceptable (0.6 ≤ α < 0.7) 

Light .787 [.695, .852] .000 .787 Good  (0.7 ≤ α < 0.9) 

Heavy .802 [.716, .862] .000 .802 Good  (0.7 ≤ α < 0.9) 

Table 11: Intra-class correlation as a measure of reliability for the two trial ratings and 

Cronbach’s alpha showing internal consistency. 

Table 12 shows how this was distributed between the two fabrics. For muslin the 

level of reliability for ‘Soft’ is Good 0.7 ≤ α < 0.9, ‘Heavy’ as Poor 0.5 ≤ α < 0.6 

and the rest as acceptable 0.6 ≤ α < 0.7. For raised cotton the level of reliability for 

‘Light’ and ‘Heavy’ is Good 0.7 ≤ α < 0.9, ‘Rough’ as Poor 0.5 ≤ α < 0.6 and ‘Soft’ 

and ‘Smooth’ as acceptable 0.6 ≤ α < 0.7. 
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Muslin 

Descriptor ICC 95% CI p-value Level of reliability 

Hard .683 [.469, .811] .000 Acceptable (0.6 ≤ α < 0.7) 

Soft .742 [.568, .846] .000 Good  (0.7 ≤ α < 0.9) 

Smooth .667 [.442, .801] .000 Acceptable (0.6 ≤ α < 0.7) 

Rough .605 [.339, .764] .000 Acceptable (0.6 ≤ α < 0.7) 

Light .617 [.359, .771] .000 Acceptable (0.6 ≤ α < 0.7) 

Heavy .574 [.287, .746] .001 Poor ( 0.5 ≤ α < 0.6) 

Raised Cotton 

Descriptor ICC 95% CI p-value Level of reliability 

Hard .571 [.282, .744] .001 Poor ( 0.5 ≤ α < 0.6) 

Soft .619 [.362, .772] .000 Acceptable (0.6 ≤ α < 0.7) 

Smooth .664 [.437, .799] .000 Acceptable (0.6 ≤ α < 0.7) 

Rough .538 [.227, .724] .002 Poor ( 0.5 ≤ α < 0.6) 

Light .736 [.559, .843] .000 Good  (0.7 ≤ α < 0.9) 

Heavy .734 [.554, .841] .000 Good  (0.7 ≤ α < 0.9) 

Table 12: Intra-class correlation as a measure of reliability for the two trial ratings for the 

separate fabrics. 

Does gesture communicate fabric feelings? 

Given that participants showed an acceptable level of consistency, the two ratings 

obtained for the same clips were averaged. A repeated measure test was used to 

investigate the effect of the different handling gestures on the ratings of fabric 

properties. The “Simple” contrast method was used for paired comparison. The 

ratings for each gesture were compared with the gesture each hypothesis indicates 

that communicates a particular feeling. The overall results are presented in Table 13 

and the results for each of the hypothesis will be discussed separately. 
 

The hypotheses tested were as follows: 

Slow stroking should receive higher smooth ratings than any other gesture (Smooth, 

Stroking (ratings) >Other gestures (ratings). 

 

Pressing should receive higher hard ratings than any other gesture (Hard, Pressing 

(ratings) >Other gestures (ratings). 

 

Lifting should receive higher light ratings than any other gesture (Light, Lifting 

(ratings) >Other gestures (ratings). 

 

Rubbing should receive higher rough ratings than any other gesture (Rough, 

Rubbing (ratings) >Other gestures (ratings).  



- 55 - 

 
Fabric 
property 

Gestures effect on ratings Pairwise comparisons 

df-
gesture 

df- 
error 

F p-value 
(sig) 

μ² Rating effects of 
gesture (H1-H4) 

Contrasts Sig. 
(simple method) 

Smooth 5 90 3.528 .006 .164 Stroking (ratings) 
>Other gestures 
(ratings) 

.015 Lifting  

.001 Pressing  

.043 Rubbing  

.060 Scratching  

.030 Squeezing 

Soft 5 90 .783 .564 - Stroking (ratings) 
>Other gestures 
(ratings) 

- 

Hard 5 90 4.139 .002 .187 Pressing 
(ratings) >Other 
gestures (ratings) 

.012 Lifting 

.610 Rubbing 

.033 Scratching 

.004 Squeezing 

.007 Stroking 

Light 5 90 2.282 .053 .113 Lifting (ratings) 
>Other gestures 
(ratings) 

.060 Pressing 

.067 Scratching 

Rough 5 90 3.822 .003 .175 Rubbing (ratings) 
>Other gestures 
(ratings) 

.011 Stroking 

Table 13:  Repeated measures analysis used to investigate the effect of gesture on ratings. 

 

Fabric 
property  

Interaction: Gesture x Fabric effect Pairwise comparisons 
df-
gesture 

df-
error 

F p-value 
(sig) 

μ² Contrasts Sig 
(simple method) 

p-value 

Rough 5 90 5.375 .04 .119 Rubbing vs Stroking 0.043 

Hard 5 90 2.268 .058 .110 Pressure vs 
Scratching 

0.033 

Table 14: Interaction effects of gesture x fabric on ratings for rough and hard. No interaction 

effects were found for the other fabric properties. 

 Effect of slow stroking handling on Smooth ratings 

Hypothesis 1: Slow stroking (caress) should increase the ratings of “Smooth” and 

decrease the roughness ratings. A repeated measures ANOVA (see Table 13) 

determined that the ratings for slow stroking differed statistically significantly with 

the rating for other gestures (F(5, 90) = 3.528, p=0.006). Contrast comparisons 

using Simple contrast method show that smooth ratings for the slow stroking 

gestures are always statistically higher than the smooth ratings for any other gesture 

(p<.05). No Gesture x Fabric interaction effect was found for smooth ratings. Figure 

21 shows the Estimated Marginal Means for Smooth ratings for the fabrics 

separately (top), and fabrics together (bottom) with circles indicating a significant 

difference: Stroking vs lifting (red), stroking vs pressing (blue), stroking vs rubbing 

(purple), stroking vs scratching (black) and stroking vs squeezing (grey). 



- 56 - 

 

Figure 21: Estimated Marginal Means for Smooth ratings for fabrics separately (top) and 

fabrics together (bottom). The circles indicate a significant difference: Stroking vs lifting (red), 

stroking vs pressing (blue), stroking vs rubbing (purple), stroking vs scratching (black) and 

stroking vs squeezing (grey). 
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Effect of Pressing handling gesture on Hard ratings 

Hypothesis 2: Pressing with fingertips should increase the rating for hard because 

pressing is generally used to distinguish how hard a fabric feels. A repeated 

measures ANOVA (see Table 13) determined that the ratings for pressing differed 

statistically significantly with the rating for other gestures (F(5, 90) = 4.139, 

p=.002). Contrast comparisons using Simple contrast method show that hard ratings 

are always statistically higher than the hard ratings for any other gesture (p<.05) but 

rubbing. (Table 13 – Contrasts sig column). A Gesture x Fabric interaction effect 

was found for hard ratings. The contrast comparison with Simple method show that 

this interaction was significant only between Pressing and Scratching (p<.05) (Table 

14). Scratching is a gesture performed with the fingertips on the surface of the 

fabric. Figure 22 shows the Estimated Marginal Means for Hard ratings for the 

fabrics separately. Figure 23 shows the Estimated Marginal Means for Hard ratings 

for raised cotton with circles indicating significant difference: Pressure vs 

scratching. For muslin scratching and pressing have the same ratings, possibly due 

to the thickness of the fabric which is much thinner than raised cotton.  

 

Figure 22: Estimated Marginal Means for Hard ratings for fabrics separately 

.
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Figure 23: Estimated Marginal Means for Hard ratings for Raised Cotton. The circles indicate 

a signficiance difference for Pressing (blue) vs Scratching (black) only. 

Effect of Lifting handling gesture on Light ratings 

Hypothesis 3: Lifting should increase light rating because it is a gesture that is 

generally used during the draping and shaping of light fabrics. Figure 24 shows the 

Estimated Marginal Means for Light ratings. A repeated measures ANOVA 

determined that the ratings for lifting did not differ statistically significantly with the 

rating for other gestures (F(5, 90) = 2.282, p=.053). Contrast comparisons using 

Simple contrast method show that light ratings for the Lifting gesture are not 

statistically higher than the light ratings for any other gesture (p>.05), but almost 

reaching significance with respect to Pressing (p=.06) and Scratching gesture 

(p=0.67) (Table 13 – Contrasts sig column). A Gesture x Fabric interaction effect 

was not found for light ratings. The way the fabric behaves on lifting may have 

influenced the results, for example stroking does not modify the fabric as much 

lifting. For raised cotton there is a large difference between stroking and lifting, 

suggesting that the heavier fabric influenced the results rather than the gesture. 



- 59 - 

 
Figure 24: Estimated Marginal Means for Light ratings 

 

Effect of Rubbing handling gesture on Rough ratings 

Hypothesis 4: Rubbing (stroking) should increase the rating of roughness because it 

is a gesture that is generally used to interrogate and perceive texture. Figure 25 

shows the Estimated Marginal Means for Rough ratings. A repeated measures 

ANOVA determined that the ratings for rubbing differed statistically significantly 

with the rating for other gestures (F(5, 90) = 3.822, p=.003). Contrast comparisons 

using Simple contrast method show that rough ratings are not statistically higher 

than the rough ratings for any other gesture (p>.05) but with respect to the ratings 

for stroking (p=.011) (Table 13 Contrasts sig column). A Gesture x Fabric 

interaction effect was found for Rough ratings (Table 14). The Rubbing gesture led 

to significantly higher ratings than the ones obtained with the Stroking gesture but 

only for the muslin fabric as shown in Figure 25. No significant differences were 

found for the raised cotton fabric. This may have occurred because of the way 

muslin behaved when rubbing in terms of texture compared with the raised cotton 

fabric. 
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Figure 25: Estimated Marginal Means for Rough ratings for Muslin. The circles indicate a 

significant difference for Rubbing (purple) vs stroking (orange) only. 

6.4 Post-questionnaire responses 

Participants 5-10 were asked for their comments after the experiment and were 

given a short post-experiment questionnaire to complete (Appendix B9 and B10). 

Two participants said that they used the action of the hands, and three participants 

said a combination of both movement and the visual appearance of the fabrics to 

decide the rating for each of the words. – Soft, Hard, Rough, Smooth, Light and 

Heavy. 

They also identified the kinematics of the gesture to help them rate for some of the 

words. For example one participant interpreted fast movement for smooth, although 

this may have been decoded as such because the hands moved more freely during 

stroking. Two participants responded with identifying the visual appearance to 

distinguish between light and heavy.  

Participants thought there were many more than two fabrics. Most participants 

identified the fabrics as natural fabrics; linen, cotton or silk, showing that to some 

extent the preparation of the videos was successful in partially hiding the fabric 

properties to give more weight to the gesture. One of the participants mentioned that 

it was only after watching a few of the video clips that she was more confident to 

rate the extremes on the Likert scale [1 or 5] as she had something to compare it 

with. This is why the two ratings were taken, but given that the two ratings per clips 

were moderately consistent it was decided to use the average rather than the second 

rating. The quantitative and qualitative results from Experiment 2 will be discussed 

together with the results from Experiment 1 in Chapter 7. 
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7. DISCUSSION  

The goal of this study was to find out if there is a gesture language to communicate 

the sensorial and emotional experience of handling fabrics. A gap was identified in 

the literature review with the modality of touching textiles, which is missing from 

recent research. 

This study investigated the tactile experience of handling textiles using both real 

fabrics in Experiment 1 and fabrics viewed digitally in Experiment 2. Data was 

collected via interviews, observations, video recordings and questionnaires. 

7.1 Experiment 1 findings  

Experiment 1 focused on investigating a language of textile handling with 

participants touching a number of real fabrics. It attempted to identify a language of 

feel as well as a taxonomy of gestures in relation to textiles. 

The findings of this study showed that ‘Soft’ was the most used textile descriptor to 

describe the physical properties of fabrics. The most frequently used kinematic 

gesture for ‘Soft’ was rubbing, which could be sub-divided into 10 specific rubbing 

gestures. The most frequently used gesture with either the dominant hand or the 

non-dominant was ‘rubbing with thumb and index finger’, with both hands it was 

‘rubbing with thumbs on top and fingers underneath’. The rubbing gesture ‘palm 

down and fingers open’ was the third most frequently used gesture. This lends 

support to Atkinson’s study (2013) which found that the most common gesture used 

by male and female shoppers was‘Thumb and Forefinger Edge Rub’. 

Gestures were selected from the kinematic gestures observed in Experiment 1. 

These were defined from data gathered for the bi-polar parings: Soft-Hard, Rough-

Smooth and Light-Heavy. A total of 37 separate kinematic gestures were found. The 

most commonly used gesture for ‘Soft’ was rubbing (22%), ‘Hard’ rubbing, stroking 

and squeezing (15%), ‘Rough’ rubbing (15%), ‘Smooth’ lifting (19%) ‘Light’ lifting 

(20%), and ‘Heavy’, stroking, scratching and lifting (33%). Six gestures were 

selected from the 37 based on how often they were used when participants touched 

the fabrics: rubbing, stroking, squeezing, lifting, scratching and pressing.  

 

An experiential approach was also used (Jordan 2000) which centres on the 

pleasurable aspects of our interactions with products. Both the physio-pleasure and 

psycho-pleasure were found in the feedback from participants. The number of 

separate emotions experienced from the three pleasurable handling gestures was 17. 

Participants rated ‘Relaxed’ as the most frequently used emotion for pleasurable 

handling, regarding how the fabrics made them feel.  

Limitations 

The limitations of Experiment 1 were that this was a small sample of 12 female 

participants (11 Native English speakers and 1 Chinese speaker). The study was 
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conducted indoors during the summertime (mean temperature outside 15.2°C). Of 

the 12 participants, 8 were interviewed during relatively hot weather (28°C) and 

choose to wear sleeveless tops and short sleeves. This had the advantage of enabling 

skin contact with the textiles, providing tactile feedback of the fabrics. Further 

studies could be carried out in cooler temperatures to see if the gestures performed 

for each textile varied from those carried out during hot weather. 

7.2 Experiment 2 findings 

The results from Experiment 1 were used in Experiment 2 to see if the gesture does 

communicate the perception of a property of the fabric, using fabrics viewed 

digitally. The main objective of Experiment 2 was to see if people were able to tell 

from someone else manipulating a fabric how a fabric feels. 

Six key gestures were selected from the kinematic gestures observed in Experiment 

1, which were defined from data gathered for the bi-polar parings. The gestures 

were: rubbing, stroking, squeezing, lifting, scratching and pressing. However, four 

gestures only were investigated to study if they would affect the ratings of 

“Smooth”, “Hard”, “Light’ and “Rough”. The gestures selected for analysis were: 

stroking, pressing, lifting and rubbing. The aim was to investigate if specific 

gestures will effect the ratings for the semantic properties of the fabrics.  

It was found that participants showed an acceptable level of consistency across the 

two ratings per video clip. The two ratings obtained for the same clips were 

averaged and a repeated measure test was used to investigate the effect of the 

different handling gestures on the ratings of fabric properties. The hypotheses tested 

and results are as follows: 

For Hypothesis 1 it was found that smooth ratings for the slow stroking gesture are 

always statistically higher than the smooth ratings for any other gesture. Therefore, 

the slow stroking (caress) gesture did increase the ratings of a smooth fabric 

property. This validates the fabric property in Experiment 1, because stroking was 

often used in in relation to the feeling of smoothness and is a powerful indicator. 

 

For Hypothesis 2 it was found that hard ratings for the pressing gesture are always 

statistically higher than the hard ratings for any other gesture, apart from rubbing. 

This interaction was significant only between pressing and scratching on raised 

cotton, a fabric much thicker and softer than muslin. Scratching was a gesture 

performed with the fingertips on the surface of the fabric to feel its texture, whereas 

pressing is a measure of thickness, also done with the fingertips to check for depth 

and flexibility. Pressing was frequently used by designers to sense hardness, and 

scratching is also used as a way to feel very textured patterns by designers (Bruna 

Petreca, How designers select fabrics: [report in preparation, 2014]). In this study 

scratching and pressing with muslin had the same ratings, possibly because it is a 

much thinner fabric. A more controlled study would be needed to test whether 

pressing with the fingertips increases the rating for hard. 
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For Hypothesis 3 it was found that light ratings for the lifting gesture was not 

statistically higher than the light ratings for any other gesture. The way the fabric 

behaves on lifting may have influenced the results, because participants see more 

surface area of the fabric and how it behaves on draping and shaping. For example, 

stroking does not change the fabric as much as lifting. There is a large difference 

between stroking and lifting for raised cotton, suggesting that seeing the heavier 

fabric being lifted and how it reacts influenced the results rather than the gesture. 

For Hypothesis 4 it was found that rough ratings for the rubbing gesture are not 

statistically higher than the rough ratings for any other gesture, apart from the 

ratings for stroking. The rubbing gesture led to significantly higher ratings than the 

ones obtained with the stroking gesture, but only for the muslin fabric. This bias 

may have occurred because the researcher conveyed the rubbing gesture on muslin 

differently to the gesture conveyed on raised cotton. 

There are three factors to take into account, which all depend on the visual modality: 

Each gesture has its own meaning in what it conveys. Each gesture is also a reaction 

of the fabric, whether novel or previously experienced. Also, the fabrics have 

physical properties and behave differently on manipulation. 

Limitations 

The visual appearance of the textiles could not be entirely removed even though it 

was filmed in low light, and this may have biased how the participants perceived the 

fabrics. Also, due to limited resources and time constraints, only ten participants 

were recruited for the second study. A further study with a larger group of 

participants, possibly an expert group of fashion and textile designers who are more 

experienced at handling fabrics would help to build on this research. 
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8. CONCLUSION 

This study has investigated if there a gesture language people use to communicate 

the sensorial and emotional experience of handling textiles. The movitation was that 

touching textiles is an important part of exploring their qualities for both experts and 

non-experts, but this modality is missing from digital communication. How people 

explore fabrics with hands and their empathetic responses, helps to communicate the 

properties of the fabrics. 

It was found that the gesture of stroking strongly communicates the feeling of 

smoothness. From the video clips stroking was the gesture that had the highest score 

for communicating smooth and the same score was obtained from both fabrics, even 

though the fabrics had different physical properties. Certain other gestures seemed 

to have an effect, but it is always necessary to consider how the fabric behaves 

during manipulation. 

Results would suggest that future digital technologies would be able to 

accommodate some gestures to communicate the properties of fabrics. This would 

help both consumers and designers to make more informed decisions about fabrics 

viewed via digital technology. Additional research would need to be carried out to 

further develop a gesture language, as a basis for communicating the tactile 

perception of fabrics. 
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B. APPENDIX 

Interview transcript exploring the wardrobemalfunction.org.uk website 

 
Q1. Do you have an interest in clothing or fashion? 

P1: Yes 

 

(After adding your garment to the wardrobe on the website):  

Q2. How does it make you feel? (Choose a descriptor out of 13)  

P1: Oh this is fun. It makes me feel happy. Can I choose more than one because 

there might be a few of these I relate to? 

 

Q3. How does it feel to touch? (Choose a descriptor out of 20)  

P1: Fine Easy.  

 

Q4. Which image best represents the garment?  

P1: Found this interesting, but would like to choose more than one. 

 

(Upload your images of your garment): 

Q5. How did you feel about using the website?  

P1: Fine/easy. 

 

Q6. What did you think about the information you were asked for on the 

website?  

P1: I thought it was quite interesting. I would have liked to choose more than 

one on some of them. 

 

Q7. Was there anything you did not understand? 

P1: No 

 

Q8. Of the questions you had to select, which do you think best represents the 

garment you brought along?  

P1: The first two questions, definitely. 

 

Q9. Which least represents the garment that you brought in?  

P1: The image one, for some reason, I don’t know if there was the perfect image 

there. 

 

Q10. Did you find any of the questions particularly interesting?  

P1: I think the last one, the notes, I had no idea of what it wanted you to say as 

notes, that could be very interesting, but I think that they need to ask it in a bit 

more depth. 

 

Q11. Was there anything not interesting to you?  

P1: No, it was all interesting. 

 

Q12. How do you feel about sharing that information online?  

P1: Fine, good. 

 



- 70 - 

Q13. Would you like to see other people sharing information about their clothing 

online?  

P1: Probably not. I don’t spend hours sitting in front of the computer. 

 

Q14. What do you think about the animated visualization on the right of the 

screen?  

P1: I did notice something, very subliminal, but I didn’t take any conscious 

notice of it at all. 

 

Q15. Can you think of a situation where the information you were asked for 

today about your clothing, when that might be helpful to you? 

P1: Not really, it may be helpful if I am doing some for the client. Especially the 

bit about: How does it make you feel? How does it feel to touch? Those were the 

two most interesting ones for me. 

 

Q16. Can you think of a situation from your past when this information or this 

website may have been helpful to you?  

P1: I don’t think it is there yet as being that helpful, because I look at all this 

stuff anyway when I am doing something. So, I suppose if you are working with 

somebody that you can’t see and you want to communicate via the internet, then 

it will be absolutely brilliant, but I can’t ever imagine myself doing that, because 

I am not into technology that much. 

 

Q17. Would you use this website again?  

P1: Yes, hopefully. 

 

Q18. Today I asked you to take photos of your garment, if you were to use the 

site at home how would you take photos and upload them? 

P1: Not me, no. I don’t know how to do that to be honest. 

 

Q19. I would like to go back to the website now to show you some of the 

clothing other people have added. So have a browse, click wherever you want 

and talk me through your thought processes, by thinking aloud. For example, 

what catches your eye, what are you clicking on, why are you clicking on that 

particular area and what are you looking at? Feel free to go wherever you please.  

P1: So other people have added all of these? Oh, I thought it was part of the 

design of the website. So why have they put those two next to each other have 

they got any relevance? I’m really drawn to that one and the honey one. This one 

catches my eye the one with all the feet by the fire, it reminds me of the kids and 

damp socks, kids running around out in the garden, warming their feet by the 

fire and having a little giggle and being all cozy. I like that picture. I can 

imagine my kids doing that. 

 

Q20. Do you think it sums up what the garment is? 

P1: No, I don’t get the connection at all, that’s why I had to ask: what is the 

connection? I don’t understand how that feeling of damp socks drying by the fire 

connects with the other picture. 

 

Q21. What if it is like a sense of warmth and coziness?  
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P1: Well maybe with that jumper, although, that’s not my idea of warm and 

cozy. But maybe a really soft jumper, a cashmere jumper, but not a checked shirt 

that reminds me of outdoors woodland kind of things – trees. I really like this 

honey one, I love honey. 

 

Q22. What does that sum up? 

P1: It sums up the wonder of nature and what the bees can produce. 

 

Q23. Which image best represents the garment? Do you think it is useful to have 

those mood images? 

P1: Yes, I do, I definitely, it is such a unique thing how you relate that to 

something you would wear. Neck brace – it is negative image, but we all do it, 

we are all victims of fashion. There are shoes that you put on your feet and you 

feel like (squashing sound) I thought that was a really good expression of 

feeling, although I would never bring along a favorite garment that would 

trigger that sort of emotion. I wore a pair of shoes on Saturday that made me 

feel like that. I think it is a negative image, but we all do it, we are all victims of 

fashion in a way. Why do we do it? 

 

Q24. You know that it hurts but… 

P1: It is like women and the corsets, it was damaging, it was terribly 

uncomfortable and it made women feel ill and faint, but they still used to do it, it 

was what fashion used to dictate. Some images mean more to me than the others. 

The ice, the chocolate, the suit of armour, the restraint of it; the neck brace – I 

really love. The honey I really love. The natural hessian, I really like, but I 

would never wear anything like that, the itchiness of the material, it would feel 

uncomfortable. 

 

Q25. How do you think your mood image compares to other peoples?  

P1: Mine seems really soft that’s why I chose it, really light and cool. For a lot 

of the time I feel really hot and I like the look of that, it looks really appealing. 

All the images mean something to me. 

 

Q26. Is there anything you would like to add? How could it be improved?  

P1: It could be improved by asking so many more questions. I don’t know if it 

took into account the touch of the fabric – whether it was soft or hard, you could 

say that with the images. 

 

Q27. How could you communicate that then? 

P1: I think through images, like something soft: feathers, lamb’s wool. Harder 

things would be metal, maybe or glass. Flowers, I was surprised that there was 

not much flowers there, the colour of the flowers, the texture and the smell and 

the way they make you feel. I would like to see some flowers there, beautiful 

poppy fields, beautiful rape seeds, which is quite evocative of fabrics.  

 

Q28. What about movement? 

P1: Water, I think you could illustrate it really well with water. The different 

types of dripping, a little tiny drop, to a great big waterfall, tidal wave, gentle 

streams and little trickles. I think water shows movement, really, really well. 

Flowing silks can be described really well through water. 
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B1 Information Sheet 

 

Title of Project:  Physical and digital fabric handling 

This study has been approved by the UCL Research  

Ethics Committee as Project ID Number: BSc/1213/001 

 

Contact Details of Investigators:  

Lesley Cary 

(lesley.cary.10@ucl.ac.uk) 

We would like to invite you to participate in this research project. You should 

only participate if you want to; choosing not to take part will not disadvantage 

you in any way. Before you decide whether you want to take part, please read 

the following information carefully and discuss it with others if you wish. Ask us 

if there is anything that is not clear or you would like more information.  

The current study is attempting to explore how fabrics are perceived. You will be 

asked to interact with fabrics and answer some short questions concerning your 

perceptions.  We may also ask you to take part in a short interview at the end of 

the experiment.  The experiment will take between 30-40 minutes. We hope that 

with your help we will gain a greater understanding of how fabrics are perceived 

and how to enhance these in digital applications. 

During the experiment we will videotape your handling of fabrics, but your face 

will not appear in the video. You will be asked if you are comfortable with this, 

if this is not the case then the video can be switched off. 

It is up to you to decide whether or not to take part. If you choose not to 

participate, you won't incur any penalties or lose any benefits to which you 

might have been entitled. However, if you do decide to take part, you will be 

given this information sheet to keep and asked to sign a consent form. Even after 

agreeing to take part, you can still withdraw at any time and without giving a 

reason.  

All data will be collected and stored in accordance with the Data Protection Act 

1998. 
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B2 Consent Form 

 

Title of Project:  Physical and digital fabric handling 

This study has been approved by the UCL Research  

Ethics Committee as Project ID Number: BSc/1213/001 

 

Participant’s Statement 

 

I  …………………………………………...................................... 

agree that I have: 

 read the information sheet and/or the project has been explained to me orally; 

 had the opportunity to ask questions and discuss the study; and 

 received satisfactory answers to all my questions or have been advised of an 

individual to contact for answers to pertinent questions about the research 

and my rights as a participant and whom to contact in the event of a research-

related injury. 

 I accept that our interview will be taped but I understand that the transcripts 

 

 I accept that my handling of fabrics will be videotaped but I understand that 

 

 I accept that you take pictures/vi  

 I accept that you’ll publish the photos of my garments/fabrics in academic 

 

 

I understand that I am free to withdraw from the study without penalty if I so 

wish, and I consent to the processing of my personal information for the 

purposes of this study only and that it will not be used for any other purpose. I 

understand that such information will be treated as strictly confidential and 

handled in accordance with the provisions of the Data Protection Act 1998. 

 

Signed:…………………………...……………………… Date: ……………… 

 

Investigator’s Statement 

 

I  ………………………………………………………… 

confirm that I have carefully explained the purpose of the study to the participant 

and outlined any reasonably foreseeable risks or benefits (where applicable).  

 

                Signed:……………………………………….. Date: 
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B3 Scoring sheet (Pilot Experiment) 
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B4 Scoring sheet (Experiment 1) 



- 76 - 
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B5 Fabric samples (flat) 
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B6 Affective Framework table 
 

Exp_1 Affective Framework 

Fabric  Emotion taxonomy Jordan's four pleasures model Emotion rating 

P1       

Own fabric 2: Cotton Jersey Comfortable, soft, like 'squishing' fabric physio/psycho 5 

7. Buckram not pleasant, quite stiff physio/psycho   

8. Fur nice and cosy physio/psycho   

P2       

Own fabric 3: Towelling blanket It’s like a toy. Comforting.  (Associations.) physio/psycho   

6. Raised Cotton It's like a blanket, that would make people feel really warm physio/psycho 5 

7. Buckram It makes me uncomfortable physio/psycho   

8. Fur Makes you feel warm and comforted, it's like a toy. 
(Associations.) 

physio/psycho 6 

11. Red Wool It makes me feel comfortable and makes me think of my mum 
(Associations.) 

physio/psycho/socio   

12. Jersey It's cool, transparent and sexy physio/psycho   

14. Tule I like the texture, it's romantic physio/psycho   

P3       

Own fabric 3: Real fur It makes you feel quite sleepy, calm and relaxed physio/psycho 7 

1. Cotton jersey warm feeling when placed against skin physio/psycho 6 

8. Fur relaxed calming feel physio/psycho 6 

P4       

8. Fur Makes me feel warmth, homely, wintery.  physio/psycho 4 

12. Jersey It makes me feel soft and calm. physio/psycho 6 

13. Gold lurex Feel negativity, wiry, like wash cloth. physio/psycho 1 
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Exp_1 Affective Framework 

Fabric  Emotion taxonomy Jordan's four pleasures model Emotion rating 

P5       

Own fabric 2: Fur scarf Makes me feel comforted. physio/psycho 5 

2. Muslin Makes me feel uneasy, rough, and uncomfortable. physio/psycho 2 

6. Raised Cotton This is nice; it's like a nice warm blanket. physio/psycho   

8. Fur It feels really nice, soft to touch and smooth. Like a husky dog.  
(Associations.) 

physio/psycho   

11. Purple wool It feels soft, comforting, warm and stretchy. physio/psycho   

12. Jersey It feels nice when you rub one piece on top of the other.  physio/psycho 7 

15. Pink Fur It's not nice to touch, quite sticky like candyfloss. 
(Associations). 

physio/psycho   

P6       

Own fabric 3: Cashmere 
cardigan 

It feels very comforting and soft. It's like it's wrapping you up 
and protecting you...I chose it because it feels like it cocoons 
you...holding close to body and cuddling… protected, warm 
and cosy. 

physio/psycho 5 

10. Silk Lovely and cool. I like the way it moves. physio/psycho 7 

11. Purple wool If you handle things like this and it's hot, it makes you not like 
it.  

physio/psycho   

14. Tule Happy and carefree. physio/psycho 7 

P7       

Own fabric 2: Woolly jumper It makes me feel warm and cosy when I wear it, and I can 
snuggle with it. It makes me feel nice and comforted.  

physio/psycho   

3. Poplin I'd like this against my skin in bed, it's cool, refreshing and it's 
not going to make me hot at night.  

physio/psycho   

6. Raised Cotton  It's quite soft and fluffy, and I do want to touch it, like I would 
want to snuggle up. 

physio/psycho   
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Exp_1 Affective Framework 

Fabric  Emotion taxonomy Jordan's four pleasures model Emotion rating 

7. Buckram I don't feel comfortable touching this, as it feels sticky, and I 
am not enjoying it. 

physio/psycho 1 

8. Fur I could just stroke this one from top to bottom, because it 
makes me feel like I'm stroking a pet (a cat). It's quite relaxing 
to stroke.  (Associations.) 

physio/psycho 6 

10. Silk I'm quite happy to have this next to my skin it feels good. 
Light, bit sensual.  

physio/psycho 7 

12. Jersey It's another one that you could rub up and down your skin. It's 
light, cool and it feels soft on your skin. It is pleasant to touch. 

physio/psycho   

15. Pink Fur  It feels sort of man-made and it's got that sticky feel to it.  physio/psycho   

P8       

Own fabric 1: silk dress Love the softness and lightness of it.  physio/psycho 7 

Own fabric 3: Piece of curtain 
fabric 

I like the feeling of different textures and raised parts of the 
design. 

physio/psycho 7 

9.Velvet Fur  Makes you want to keep touching it/wearing it.  physio/psycho 7 

13. Gold lurex It is completely horrible; it feels horrible and looks horrible. 
Sticky. 

physio/psycho   

P9       

Own fabric 2: T-shirt It feels good to wear and is good to feel against your skin. physio/psycho   

Own fabric 4: Towelling dressing 
gown 

I associate this with being completely relaxed and not on 
show, so it's very comforting and soft to wear, not restricting. 

physio/psycho   

7. Buckram Almost feels plastic or feels very artificial...Interesting to touch 
non-pliable fabric, aware I can't move it easily. 

physio/psycho 3 

11. Fine wool Very soft and you want to cuddle up to it. physio/psycho   

12. Jersey Lovely to touch silkiness. Felt extremely relaxed.   7 
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Exp_1 Affective Framework 

Fabric  Emotion taxonomy Jordan's four pleasures model Emotion rating 

14. Tule I do quite like how that feels, it feels unusual. It still feels the 
same if you scrunch it up or whether you have it thin. I like the 
different sensations. 

physio/psycho 4 

P10       

Own fabric 1: Silk top It is lovely to run your fingers over it. Relaxing physio/psycho 6 

8. Fur The (fur side) is lovely to touch; I could sit there stroking it all 
day, like it was a cat. Comforting.  (Associations.) 

physio/psycho 5 

10. Silk  Lovely to scrunch up and feel in your hand. Cool, happy. physio/psycho 6 

P11       

Own fabric 1: Cashmere 
cardigan 

Luxury, softness, happy, wellbeing.  physio/psycho 6 

1. Cotton jersey It makes me want to smell it, because if I smell it, I think I'll 
smell a baby and that's such a lovely smell. (Associations). 

physio/psycho/socio   

2. Muslin This reminds me of muslin, which reminds me of Christmas 
and turkeys…or a wispy curtain at the window in the tropics. It 
has a slightly rough feel, but it also reminds me of hot 
temperatures. (Associations). 

physio/psycho/socio   

4. Voile Quite see-through, I can imagine it being over a four-poster 
bed in a hot country, almost like a mosquito net, flapping in 
the wind. (Associations). 

physio/psycho   

5. Heavy Drill It's like a cotton drill, again something that my mother would 
make deckchair covers with in different colours. Very strong 
fabric, beautiful. (Associations). 

physio/psycho/socio   

6. Raised Cotton  It's lovely, (whoo!) it's like a brushed cotton, it reminds me of 
pyjamas and woolly nightdresses in the winter.  (Associations.) 

physio/psycho   
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Exp_1 Affective Framework 

Fabric  Emotion taxonomy Jordan's four pleasures model Emotion rating 

8. Fur This reminds me of my cat. It's really lovely and soft, a great 
thing to cuddle under during winter...Nurturing, like stroking a 
kitten, comforting.  (Associations.) 

physio/psycho 5 

10. Silk  So silky to touch and you want to put it next to your skin the 
whole time. 

physio/psycho   

12. Jersey Very much in underwear lingerie, slinky, sexy kind of look, 
ever so slightly see-through, beautiful to wear next to the 
skin, and nice and cool. Sensual, wellbeing. 

physio/psycho 5 

14. Tule This is tule, reminds me of my mother who used to make all 
sorts of things to cover loo roles and tissue boxes. It also 
reminds me of 1940s overlaid ball gown. (Associations). 

physio/psycho/socio   

15. Pink Fur I don't like this at all, it reminds me of stuffed, cuddly, cheap 
toys, it's prickly, I don't like the colour, I don't even like 
touching it, it makes my fingers feel clammy. 

physio/psycho/ideo   

P12       

1. Cotton Jersey It is very comforting, I can imagine that being nice swaddling 
for a baby. (Associations). 

physio/psycho/socio   

8. Fur It's the kind of thing I'd have loved when I was 15 to make a 
cape with... It's quite OTT, but I quite like it. (Associations). 

physio/psycho/socio   
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B7 Data from the Experiment 1 questionnaire 

 

    Exp1 Pleasurable handling gestures     
   P3-12 Pleasure Type of gesture conveyed Emotion experienced Fabric type 
   P3          
   G1 6 Digging fingers into fabric. Immersing and scrunching fabric into palms with fingertips. 

Massaging hands round inside the fur and stroking.  
Relaxed, calming Fur 

   G2 6 Running fingers along fabric, squeezing to show softness. Warm feeling when 
placed against skin 

Cotton Jersey 

   G3 7 Stroking right hand down and up over fabric in one direction smoothing down the fur. Calm and relaxed Own Fur 

   
P4         

   G1 6 Holding fabric up and with the dominant hand stroking palm vertically down the 
fabric. Holding up to shoulder level and dropping onto lap. Scrunching into a ball with 
both hands at chest level.  

Calm Jersey 

   G2 4  Running fingers through fibres. Repetitive, changing direction, stroking.  Feel warmth, homely, 
wintery 

Fur  

  G3 1 Pinch and rub. Scrunching and rubbing in both directions quickly. Feel negativity Gold lurex  

  P5          

  G1 7 Moving fabric through fingers, with fabric between thumb and index fingers rubbing.  Satisfying Jersey  

  G2 5 Stroking forward in direction of nap, then lifting hand back to the beginning and 
turning hand over to stroke with the back of the hand.  

Feel comforted Own Fur  

  G3 2 Rubbing fingertips and thumb and scratching on surface. Feel uneasy, rough, 
uncomfortable 

Muslin  

  P6          

  G1 7 Running back of right hand underneath fabric and draping the fabric over the 
forearm. Throwing fabric up and down.  

Cool Jersey  

  G2 5 Squeezing into a ball at chest level, scrunching between hands, holding close to body 
and cuddling. Throwing over shoulder like a shawl and clenching fabric in hand.  

Protected, warm and 
cosy 

Own angora 
wool 
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    Exp1 Pleasurable handling gestures     
   P3-12 Pleasure Type of gesture conveyed Emotion experienced Fabric type 
   G3 7  Tossing fabric up and landing on hands, palms upwards. Right forearm holding fabric 

up and draping over back of right hand which is moving downwards. Pulling fabric 
between hands, wrapping fabric around thumbs and pulling over the left hand.   

Happy/carefree Tule 

   P7         

   G1 6 Stroking with right hand, finger open, from top of fabric to the bottom. Comforted, relaxing Fur 

   G2 7 Holding fabric in both hands and let it flutter out in front of me, then run it down my 
bare arm.  

Sensual Silk  

  G3 1 Squish it between four fingers on one side of the fabric and thumb on the other side.   Unpleasant Buckram  

  P8          

  G1 7 Running hand back and forth over the surface to feel it's softness.  Makes you want to 
keep touching it 

Fur  

  G2 7 Take piece between thumb/fingers and feel, and also run hand over top. Like it Own curtain 
sample 

 

  G3 7 Touch between thumb/fingers to feel softness and also screw up in ball to see if it 
creases.  

Love it Own silk 
dress 

 

  P9          

  G1 4 Stroking with fingers. Scrunching into a ball in palm of hand.  Pleasant Tule  

  G2 3 Laying fabric onto lap because of its stiffness. Stroking with fingers.  Interesting Buckram 

   G3 7 Rubbing fabric between my fingers, letting it fall into folds on my lap.    Extremely relaxed Jersey 

   P10         

   G1 6 Lifting the fabric to see how light it is, gently throwing it up and down.  Cool, happy Silk 

   G2 5 Right hand, palm down fingers open, stroking down then lifting hand and repeating 
twice. Rubbing edge of fur with thumb and index finger. Stroking with back of hand 
backwards and forwards.   

Comforting Fur 

   G3 6 Scrunch it in my hands to feel the softness.  Relaxing Own silk top 
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    Exp1 Pleasurable handling gestures     
   P3-12 Pleasure Type of gesture conveyed Emotion experienced Fabric type 
   P11         
   G1 6 Stroking down edge of fabric in V of hand, then thumb on top and fingers underneath. 

Running fabric over back of hand. Scrunching in ball and squeezing. 
Happy, wellbeing.  Own 

Cashmere 
cardigan 

   G2 5 Palm down, fingers open, stroking forwards, then lifting hand and repeating. 
Scrunching in a ball and holding to chest and face. Squeeze it, embedding fingers in 
fur and brushing forwards and backwards. 

Comforting, nurturing Fur 

   G3 5 Placing fabric over the back of right hand and gently pulling across the skin. Then 
running palm over fabric towards body. Stretching it and holding it up to the light.  

Sensual/wellbeing Jersey 

   P12         

   G1 6 Holding edge with left hand, fabric in V of hand, thumb towards body and fingers the 
other side holding loosely and running hand down length of fabric and up. Tilting 
fabric to see how it reflects the light.  

 No emotion felt Poplin 

   G2 5 Palm down, fingers open, stroking downwards and upwards. Tilting the fabric and 
push hand into it and down to test the weight, as well as the texture. If you push into 
it, it withstands it, showing it’s hardwearing.  

 No emotion felt Heavy drill 

   G3 7 Holding above head to see how the light goes through it and tilting to see how the 
light reflects in it (fabric over upturned hands). Throwing scarf in air.  

 No emotion felt Own Silk scarf 
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B8 Experiment 2 questionnaire (page 1) 
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B9 Post-interview questionnaire 

1. What did you use in the video to decide your rating for each of the words – 

Soft, Hard, Rough, Smooth, Light and Heavy? 

…………………………………………………………………………………….. 

…………………………………………………………………………………….. 

…………………………………………………………………………………….. 

…………………………………………………………………………………….. 

…………………………………………………………………………………….. 

 

2. Was there something that was helping you to rate for some of the words? 

…………………………………………………………………………………….. 

…………………………………………………………………………………….. 

…………………………………………………………………………………….. 

…………………………………………………………………………………….. 

…………………………………………………………………………………….. 

3. Could you recognise the different fabrics? 

…………………………………………………………………………………….. 

…………………………………………………………………………………….. 

…………………………………………………………………………………….. 

…………………………………………………………………………………….. 

…………………………………………………………………………………….. 

4. What type of fabrics do you think they were? 

…………………………………………………………………………………….. 

…………………………………………………………………………………….. 

…………………………………………………………………………………….. 

…………………………………………………………………………………….. 

…………………………………………………………………………………….. 
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B10 Post-interview questionnaire feedback 
 

Q1. What did you use in the video to decide your rating for each of the words – 

Soft, Hard, Rough, Smooth, Light and Heavy? 

 

P5 and P6: The action of hands. 

P7: See the surface and the edge of fabric to decide whether it is smooth or 

rough. Decide the fabric is hard or soft by watching the touch of the fabric. 

Decide it is light or heavy by seeing the material of fabric  

P8: I used the transparency of the fabric to distinguish between light and heavy, 

the overall appearance to distinguish between rough and smooth and the touch 

by the person to distinguish between soft and hard.  

P9: Very Soft, a little bit rough, light.  

P10: How it looked and how the person was touching it. 

 

Q2. Was there something that was helping you to rate for some of the words? 

 

P5: Lift the fabric, stretch the fabric 

P6: If hand move fast, I think that is very smooth.  

P7: Yes, for example, when the fabric was moved up and down, I can decide 

whether the fabric is soft or not  

P8: The transparency was quite consistent in helping distinguishing between 

light and heavy. 

P9: Movements:  lift up, roll up, and touch. 

P10: How the fabric fell and how thick or thin it looked. 

 

Q3. Could you recognise the different fabric? 

 

P5: Part of them 

P6: Yes. I can recognise most of them, around 10 categories. But some of them 

are very similar. 

P7: A little, I can recognise that, some fabric is cotton, which is soft but heavy 

P8, P9 and P10: Yes. 

 

Q4. What type of fabrics do you think they were? 

 

P5: Linen, cotton. 

P6 and P7: Pure Cotton  

P8: Don’t have much knowledge about fabrics.  

P9: Cotton, Silk 

P10: Natural fibres, cotton cheesecloth, linen, cotton, cotton fleece (five or six 

fabrics). Don’t think they were manmade. When watching the first few video clips 

it was difficult to compare, I couldn’t see what was coming next. After watching 

about 8 video clips I was more confident to rate the extremes (1 or 5). 


