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Loneliness is a growing endemic social condition that can be deeply disruptive to health and 

wellbeing. In the face of life transitions, such as retirement and the loss of loved ones, older 

adults can be particularly vulnerable to loneliness. This puts them at greater risk of developing 

conditions including Alzheimer’s, cardiovascular disease and depression. Whilst several 

interventions or strategies such as social prescribing are employed to increase opportunities for 

social interaction and minimise loneliness, many older adults continue to describe themselves as 

“severely” or “chronically” lonely.  As inherently social creatures, the sensory experience of 

feeling socially connected to others is key in preventing loneliness and maintaining our 

physiological and emotional wellbeing. Whilst there is evidence to show that using the Internet 

can help to combat older adults’ feelings of loneliness, typical screen-based digital interfaces 

may not instigate meaningful or physical interactions that are fundamental in engendering 

feelings of connectedness. Designing for connectedness requires sensitivity: a softer touch.  

 

This research advances electronic textiles (e-textiles) as catalysts for social connectedness in 

later life. In this thesis traditional soft textiles are combined with digital components (including 

power, light, sound and small computers) as tangible and sensory vehicles for social 

connectedness. Four qualitative design research studies are presented where e-textiles 

prototypes were imagined and developed as catalysts for social connectedness with older adults 

who have experience of loneliness. Study 1, ‘Scoping’, focused on understanding the lived 

experience of the participants and their perceptions of the opposing experiences of loneliness 

and connectedness, raising issues around general and social health and wellbeing. Study 2, 

‘Inspiration Workshops’ invited participants to ideate and prototype e-textiles as useful and 

usable tactile-digital artefacts to explore the subjective experience of connectedness and 

imagine opportunities and applications for e-textiles in later life. Studies 3 and 4 focused on 
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evaluating the prototypes generated as a result of Study 2 - The Dundee Conversation Quilt and 

Soft Sound Spheres - in use contexts including care homes proving that e-textiles can support 

social interaction towards the development of connectedness. Through this progressive series of 

studies, the research identified possible future applications including e-textiles as 

conversational, storytelling or mnemonic aids, and digital companions in themselves, providing 

opportunity for and enhancing quality of social interaction towards connectedness.  

 

The research deepens the body of knowledge within the field of e-textiles specifically for social 

connectedness in later life and contributes to the wider discourse of research around loneliness. 

In conducting the research, four core contributions have been made, namely: i) working with 

older adults to identify new perspectives on social connectedness, emphasising the concept of 

‘security’; ii) the Dundee Conversation Quilt and Soft Sound Sphere prototypes themselves as 

artefacts to address and support social connectedness; iii) advanced knowledge of the 

relationship between tactile/material and social interactions; and iv) reflections on the use of e-

textiles more broadly with older adults as a means to investigate social connectedness. The 

findings presented are relevant to disciplines out with textiles and design, exploring wider issues 

related to ageing, social health and wellbeing, and identity. As such, the research detailed within 

this thesis has relevance to researchers in related fields including health and care.  

 

Through this research, a number of areas for future research have also been identified that 

includes the exploration of e-textiles for connectedness: in different contexts and with different 

user groups; as critical social touch points to accompany existing social activities and rituals; as 

‘non-wearables’ aids or tools within social interactions; and as asynchronous and expressive 

tactile-gestural technologies to support social interactions.  
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As such, this thesis has recognised and investigated a gap in the literature, where e-textiles for 

social connectedness specifically has been underexplored. Furthermore, it offers possible future 

directions for research within the field, in the hope that this will support both the advancement 

of e-textiles, and the social experiences of older adults.  
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CHAPTER 1: INTRODUCTION 
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This research considers the social problem of loneliness and has explored e-textiles as a vehicle 

– or method – to support social connectedness. The live research was conducted between late 

2015 and early 2019, with older adults who have experience of loneliness, living in and around 

Dundee, Scotland, prior to the advent of the Coronavirus pandemic. Thus, the activities and 

findings detailed in this thesis were carried out at a time when group social gatherings and the 

use of shared and tactile objects were without the risks now posed by Covid-19. Whilst the 

conditions now necessary in reducing the transmission of the virus raise interesting questions 

for this research, they are not answered in this thesis but highlight interesting areas for future 

research and are considered in the concluding chapter. 

 

1.1 The Problem with Loneliness 
 
 
“Loneliness is emptiness; an empty house, no conversation or places to be” 

- Participant S03, Study 1 

 

Thanks to societal, medical and technological developments we, as a population, are living 

longer: 1 in 12 people in the UK are aged 75 and older, and by 2040 this is projected to increase 

to 1 in 7 people (UKRI.org, 2020). Whilst longer lives can provide us with greater opportunities 

for sharing our life experiences with others, we are also facing greater health and wellbeing 

challenges, including loneliness and isolation.  

 

Loneliness and isolation can be extremely harmful to health, with loneliness and poor social 

connections being equated to smoking 15 cigarettes a day (Holt-Lunstad et al., 2010), and 
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associated with an increased likelihood of dementia, heart disease and depression (Valorta et. 

al., 2016; James et. al, 2011; Cacioppo et al., 2006). Whilst it is true that people of any age can 

experience loneliness or isolation, older adults may be particularly vulnerable due to age-related 

changes and life transitions. Indeed, it is estimated that upwards of 1.4 million older adults in 

the UK are chronically lonely (Age UK, 2018).  

 

It is clear that loneliness and disconnection from social relationships and activities, can have 

profound and negative impacts upon the health and wellbeing of older adults. Besides the 

challenges and distress that this poses to the individuals who are experiencing loneliness, strain 

can also be placed upon health and social care services aiming to ‘treat’ the symptoms of 

loneliness. Thus, there is an increasing focus on preventative action, mostly focused around 

transport, technology and community or volunteer-led initiatives, driven by policies such as the 

2015 Care Act. Indeed, numerous interventions and activities led by local authorities and third-

party organisations aiming to tackle the problem have been proven to lower: 

• Use of medication (Graves & Farbus, 2006)  

• Incidence of falls and number of GP visits (Cohen et al., 2006) 

• Time spent in hospital including outpatient appointments and physician visits (Pitkala et 

al., 2009)  

The Care Act 2015 has established the “wellbeing principle”, which places the promotion of 

wellbeing at the core of care and support services. This aims to increase the capacity for 



	 27	

identifying people who are both lonely and at an increased risk of loneliness through, for 

example, assessment and social prescribing1. 

Despite these endeavours, loneliness is an enduring issue for many older adults who may not be 

aware of or able to access support, or who experience the shame or stigma around their 

feelings. This has been attributed by experts from organisations such as Independent Age, to be 

a societal failure to recognise and encourage the “potential of older people to contribute, and 

instead treat them as a problem” within the increasing ageing population (Whitehorn, 2016), 

and apathetic societal or cultural beliefs whereby loneliness is both an expected and accepted 

part of later life (Age UK, 2018). Issues of stigma or pride can also play a role, subjecting older 

adults to increased emotional distress (including feelings of anxiety, shame or helplessness) 

which can perpetuate negative feelings or experiences and discourage older people from 

reaching out for support or participating in social situations (Ibid). Other issues such as low 

confidence, poor mental health, decreased mobility, poverty and learning barriers have been 

noted in the UK Government’s ‘Loneliness Annual Report’ (HM Government, 2020). This can 

perpetuate the complexities surrounding loneliness experiences and discourage older adults 

from seeking or accepting support.    

 

It is increasingly vital to support people as they age: allowing older adults to remain active, 

productive, independent and socially connected for as long as possible. And although various 

technologies (e.g., smartphones, tablets and social networking platforms) are readily available 

and designed to keep us connected, adoption by older adults is often low. Ofcom (2015) 

 
1 Social prescribing is an approach often used as part of holistic plans to support self-management of 
health and wellbeing by connecting individuals with non-medical support and community resources 
(Teuton, 2015).  
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reported 1 in 3 UK based adults aged 75 years and over, as identifying as absolute non-users of 

the Internet or associated internet-enabled devices. Greater engagement with such devices for 

social activity could reduce older adults’ risk of loneliness by providing new or continued 

interaction and companionship with others (Zickuhr & Madden, 2012). And whilst, 89% of UK 

adults aged 65 years and over, do use non-digital devices such as landline telephones as their 

primary mode of communication, 10% of this same demographic are reported to feel lonely all 

of the time (Campaign to End Loneliness, 2020). 

 

It is key to make a distinction between the technical aspects of being connected (i.e., through 

the use of specific technology) and truly feeling connected to others (Wildevuur et. al., 2013). 

Overcoming discords in connectedness and empowering older adults to explore new ways of 

facilitating social connectedness, necessitates attention to the desire by older adults to be 

readily social, active users and contributors to new technologies, rather than passive subjects of 

the digital networked society (Bryson, 2014). It is important therefore, that technologies enable 

meaningful, relevant forms of connectivity that resonate with the lives of older adults.  

 

E-textiles – the merging of traditional textiles with digital components like power, light, sound 

and small computers – have been widely explored within the field of health and physical 

wellbeing in disciplines such as biomonitoring, rehabilitation, therapy and ergonomics (Malins 

et. al, 2012; McCann & Bryson, 2015; Paradiso & De Rossi, 2008). In these fields, e-textiles are 

used mainly to gather, measure and share information for physical health and to provide 

psychological fulfilment through the use of sensory textiles or crafts (McCann & Bryson, 2015; 

Cotten, 2013).  
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This thesis advances that e-textiles could be used to engage in new modes of connecting with 

others, and, not just for the purposes of health monitoring. The properties of e-textiles include 

the use of various visual, tactile, sensory and responsive elements, to engage users in both 

physical and digital modes of interaction, thereby offering different or more intuitive ways of 

connecting with others: strengthening existing relationships or accelerating the establishing of 

new ones.   

 

This thesis has created e- or electronic – textile prototypes in a series of workshops with older 

adults who have experience of loneliness, as a vehicle to explore the research themes i.e., 

loneliness and social connectedness in later life alongside associated enablers or barriers. E-

textiles were considered an appropriate medium and method within this research as they can 

soften and humanise technology, thus encouraging older users who may be fearful or 

disinterested in conventional devices (such as smartphones and computers) to engage in 

physical-digital interactions. Further, since e-textiles function like computers but behave like 

textiles, they are at once familiar and novel, appealing to users’ intrigue and imagination. Thus, 

this research aimed to progressively and constructively engage possible end users in 

explorations of new modes of connecting.  

 

1.2 Research Questions and Approach 
 
 
This thesis questioned current experiences of loneliness and social connectedness and collected 

data (primarily via conversation, workshops and prototyping) to evidence and action new ways 

of connecting. An Action Research approach was used to structure the research activities (i.e., 

Plan; Act; Observe; Reflect, (Reason, 2000). This focused on investigating the issues of loneliness 
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and connectedness and generating new knowledge around the ways e-textiles might support 

future older adults who may be vulnerable to loneliness as opposed to delivering social 

advancement.  

 

The research is structured into three main parts (1. Scoping; 2. Prototyping; 3. Evaluating), and 

involved the participation of older adults, with personal experience of loneliness, to answer the 

research questions (below). The studies employed within this research aimed to progressively 

answer each research question. As such, Study 1 focused on Scoping the social landscape to 

understand experiences of loneliness and social connectedness, addressing Research Questions 

1 and 2; the aim being to understand the problem area and context of the research by engaging 

40 local older adults as possible end users in informal and group conversation. 

 

1. What do loneliness and social connectedness look and feel like from the perspective of older 

adults? 

 

2. What ways of interacting and social connections are key to the wellbeing of older people? 

i. What are the enablers and barriers for older adults in feeling socially 

connected?  

ii. How might the use of new technologies, devices and materials such as e-textiles 

support older users in becoming more actively social? 

 

Study 2 focused on Prototyping possible e-textile solutions in three linked design workshops 

held between mid 2017 and mid 2018, with older ten adults who have experience of loneliness.  

The prototypes created function as a research method - or vehicle - to explore the ways e-
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textiles might be used, to learn about and support the needs of older adults and contribute to 

the development of social connectedness.   

 

Studies 3 and 4 were focused on Evaluating the prototypes. Across five workshops, held 

between late 2018 and early 2019, a total of 28 participants recruited from local activity groups 

and a care home were invited to test, question and evaluate the resultant e-textile prototypes in 

experiential workshops. Thus, these studies focused particularly on answering the final research 

question: 

 

3. What role might e-textiles play in supporting the social wellbeing of older adults?  

i. What sensory and functional features of e-textiles are important in supporting 

interactions towards connectedness? 

ii. Where are the potential applications for e-textiles as catalysts for interaction 

and connectedness? 

 

To answer these questions, the thesis employed an Action Research methodology focused on 

planning, action, observation and analysis and reflection (Table 1), to structure the research 

activity. This methodological approach comprised of literature and contextual review in the 

earlier stages of the research, before facilitating user engagement and learning through 

volunteering and visiting with community groups (Study 1). Participants selected to take part in 

a series of workshops, were recruited through some of this engagement.  

 

Initially, workshops explored the possible relationships between social connectedness and 

textiles to help inform the development of e-textile prototypes (Study 2). These were followed 
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by a further series of workshops to explore, experience and evaluate e-textile prototypes as 

catalysts for connectedness (Studies 3 and 4).    

 

Table 1 Summary of Research Questions and Approach in this thesis 

 Study 1: User 

Engagement 

Study 2: Inspiration 

Workshops  

Studies 3 &4: 

Evaluation of E-textile 

Prototypes 

Research Question(s) 1 & 2  3 

PLAN Literature & Contextual 

Review 

Workshop Preparation 

and Support/Facilitation 

materials; Prototypes; 

Prototype 

Demonstrations 

Prototype refinement; 

Demonstrations 

ACTION Volunteering, 

Community 

Engagement; 

Discussion, Observation  

Workshops; Discussion; 

Brainstorming; 

Prototyping 

Workshops; Testing; 

Evaluation; Scenario 

development  

OBSERVATION Field notes Photography, Video, 

Audio 

Photography, Video, 

Audio 

ANALYSIS & 

REFLECTION 

Thematic Analysis: New 

knowledge; refined 

area of investigation 

Thematic Analysis; 

Prototypes and 

Scenarios 

Thematic Analysis; 

Feedback 

 

1.3 Key Findings  
 
 
Concerned with the social experiences of older adults specifically, this research engaged 

participants aged 65 years and over in discussions, demonstrations and participatory workshops 

to consider the problem of loneliness and explore e-textiles as catalysts for social 

connectedness. Through these activities a series of prototypes were created and tested, proving 
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that e-textiles can provide opportunity for older adults to interact positively and meaningfully 

with others through co-experience, and by recognizing commonalities or shared interests and 

experiences that can contribute to empathy and the building of social bonds. This research 

demonstrated that e-textiles might support social contact and activity towards connectedness, 

in various capacities including:   

 

• Prompts to convey personality and individuality  

• Tools to drive and direct conversation  

• As Games for entertainment, interaction and reminiscence  

• As Evocative Aids to support connections and conversation  

• Links to or Reflections of Companion Relationships  

• Learning Aids to Support Intercultural and Intergenerational Communication   

• Digital Companions in themselves  

 

E-textiles, as tangible tactile-digital devices, were found to engage older participants’ curiosity 

and simplify the use of technology by harnessing the specific qualities of the medium. This 

allowed users to perform intuitive, expressive or meaningful actions and gestures (e.g., 

squeezing or stroking dense or fluffy textiles) and supported interaction with both object and 

co-users as participants focused on exploring and interpreting the prototypes rather than 

explicitly learning ‘how to use them’.  

 

Further, this research has found that e-textiles, being familiar and flexible, can support a 

multitude of different tactile and interactive experiences and attend to diverse user needs: 

being multi-media and multi-sensory, e-textiles can create scenes or imagery for older users that 
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enable them to connect with memories or experiences that can stimulate or regulate mood, be 

reflected upon, and used as a basis for conversation and interpersonal-connections.  

 

1.4 Contributions  
 
 
This research offers unique theoretical and methodological contributions to knowledge within 

the field of e-textiles for social connectedness specifically. In conducting the research, four core 

contributions have been made, namely: i) working with older adults to identify new perspectives 

on social connectedness, emphasising the concept of ‘security’; ii) the Dundee Conversation 

Quilt and Soft Sound Sphere prototypes themselves as artefacts to address and support social 

connectedness; iii) advanced knowledge of the relationship between tactile/material and social 

interactions; and iv) reflections on the use of e-textiles more broadly with older adults as a 

means to investigate social connectedness.  

 

 

1.5 Thesis Overview 
 
 
This PhD thesis has begun by framing the research problem, questions and contributions. 

Following this, key literature related to issues of loneliness and social connectedness in later life 

will be detailed and discussed in the ‘Literature Review’ (Chapter 2). This chapter considers the 

risk factors, perspectives, impact and the challenges loneliness can present for individuals in 

later life, before turning to the concept of social connectedness and how this might manifest 

within the lives of older adults. It then presents e-textiles as soft technologies to enhance social 

experiences such as communication and interaction before identifying and discussing the 
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opportunity for e-textiles as catalysts for connectedness specifically, which has not been 

discussed previously in the literature.   

 

Chapter 3 ‘Methodology’ unpacks the chosen approach of Action Research to structure the 

research activities and methods within this thesis. The rationale for employing this approach is 

discussed and informed by other related studies in the field alongside recommendations made 

by preceding research that has involved older adults in the design process. 

 

Following this, four qualitative studies that form this research are detailed and discussed in 

Chapters 4, 5, 6 and 7. Study 1 ‘Scoping’ (Chapter 4) focuses on engaging and learning from 

possible end-users of e-textiles as a way to enhance their sense of connectedness, through a 

series of informal craft and design activities, and demonstrations and discussions of pre-existing 

e-textile projects and products. These activities contribute new perspectives of the lived 

experiences of loneliness and social connectedness. Study 2 ‘Inspiration Workshops’ (Chapter 5), 

details the activities and findings of three linked workshops to imagine and prototype e-textiles 

as new ways to support older adults in feeling more connected. Studies 3 and 4 (Chapters 6 and 

7) unpack the testing of the prototypes generated within Study 2 and demonstrate various ways 

that e-textiles might enhance social wellbeing in later life. These are considered in detail in 

Chapter 8 ‘Discussion’ before the ‘Conclusions’ are drawn in Chapter 9.  

 

This thesis is brought to a close in Chapter 10, ‘Epilogue’, where the future of e-textiles as 

catalysts for social connectedness is considered in light of the recent and difficult challenges 

presented by the COVID-19 pandemic, which has - amongst others – had great impact upon 

social health and wellbeing.   
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CHAPTER 2: LITERATURE REVIEW 
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In this chapter, relevant and current literature is reviewed to assess any conflicting experiences 

of loneliness and social connectedness and their impact on this research. From there, the 

chapter moves on to the introducing of the medium of e-textiles; its roots, characteristics and 

applications as explored by other researchers in previous studies. In doing so, this chapter forms 

the foundations of this research study, by beginning to answer the research questions laid out in 

Chapter 1, section 1.1, and identifies e-textiles as the next possible frontier for social 

connections, or catalyst for social connectedness. This literature review has informed the 

direction and approach of the studies employed in this thesis, unpacked in Chapters 4-7.  

2.1 Loneliness in Later Life 
 

1.9 million older people in the UK report feeling chronically lonely all or most of the time (Age 

UK, 2020). 49% of over 65s describe television or pets as their primary source of company, and 

41% feel ‘out of touch’ with the pace of modern life (Ibid). Loneliness has often been discussed 

and accepted as a problem of later life; however, recent studies have found that loneliness 

should not specifically be associated with age, but with life circumstance.  

In the recent BBC Loneliness Experiment (Hammond, 2018), 40% of younger people aged 

between 16 years and 24 years, reported feeling lonely often or very often, in contrast to 27% of 

people aged 75 years and over. Similarly, in the ‘Community Life Survey’ (ONS, 2018), it was 

found that younger people are most likely to be lonely. However as both data sets for these 

studies were gathered online and via self-selecting participants, the results cannot be 

considered as a true representation of the general population. For example, older generations 

are less likely to complete online surveys than younger demographics (Age UK, 2020), and 

people who acknowledge that they are lonely, may be more drawn to study, that those who do 

not (Hammond, 2018).  Indeed, in their 2018 report, ‘All the Lonely People: Loneliness in Later 
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Life’, Age UK examined data sets from the Community Life Survey and determined that there are 

no meaningful differences in loneliness between age groups (Age UK, 2018). They concluded 

that loneliness could occur at any age, as a result of transitions or circumstances that are not 

driven by but can differ by age. This is due to the various risk factors associated with the 

experiences of loneliness in different life stages. For example, characteristics of loneliness in 

adolescence may include personality characteristics (de Jong Gierveld & Tilburg, 2006) and fear 

of peer rejection or bullying (Watson & Nesdale, 2012). By contrast, those associated with older 

adults more often include bereavement or health issues (Victor et al., 2009).  

Relationships between loneliness and life circumstance is also highlighted in the wider media, as 

seen in the film, ‘The Age of Loneliness’ (Bourne, 2015). The film attributes ageing populations 

and changes in the ways that we socialise and interact, as playing key roles in our experiences of 

loneliness.  Common triggers for loneliness are highlighted, including changes in living 

arrangements, relationships and health: 

 

Changes in Living Arrangements (e.g., Downsizing or moving into assisted living 

accommodation) 

 

A third of people aged 65 and over have lived in their current home for more than 30 years and, 

of these, nearly 50% anticipate, or are planning to change their living arrangements due to poor 

health and mobility and increased difficulty maintaining their home (e.g., gardening and 

housework) (Independent Age, 2017). Other reasons for relocating in later life include the loss of 

a partner, reduced income (for example, following retirement), and wanting to be closer to 

family who may be ‘geographically scattered’ (Ibid). Whilst moving home may support changing 

physical and financial needs, this can have a negative impact upon the social lives of older 
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adults, who may consequently feel disconnected from their existing friendship groups and 

struggle to integrate with their new community. Unfamiliarity with new localities can also limit 

travel and its opportunities for socialising, as older people may lack knowledge or confidence in 

navigating these new spaces.   

 

Changes in Health (e.g., Illness or Disability) 

 

Ill health or reduced mobility can make it more challenging to socialise (Age UK, 2018), as 

individuals may find it difficult to leave home unaided, use personal transport (e.g. their own 

car) or access public transport. Feeling ‘stuck’ at home – particularly in instances of rural living - 

can reduce opportunities for social contact and can lead to feelings of isolation. Indeed, 9% of 

people aged 70 years and over describe feelings of being lonely and “trapped” due to poor 

physical health (Ibid). These figures increase to 50% for those with disabilities (Sense, 2017).  

 

Changes in Relationships  

 

Older age can affect the shape of our social circles and relationships: at this stage in life, it is 

likely that the availability and number of friends and family members will have decreased due to 

a number of reasons or – as above – may no longer live in the same area or be experiencing 

health and mobility issues themselves. Other aspects of later life such as retirement may 

provide people with greater time and opportunity to explore new interests, but many can 

struggle to adjust to a new way of life, as opposed to their previous life of routine and contact 

with work colleagues.  These changes can leave ‘gaps’ in our social lives which may feel difficult - 

or indeed impossible - to replace.  
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Although it has been established that older adults are no longer viewed as being most at risk of 

loneliness, it is clear that loneliness continues to pose particular challenges for older people. 

Indeed, 36% of UK adults aged 65 years and over, feel “out of touch with the pace of modern 

life” or “cut off from society” (Ibid). Recent research has found that the risk of loneliness 

dramatically increases for those who are: pensioners; have no one to open up to; or are 

experiencing ill health (Age UK, 2018).  

 

Other possible risk factors include having cognitive or sensory impairment(s), being an older 

carer, having little or no contact with neighbours and living alone (Campaign to End Loneliness, 

2016). Such factors are considered to be either intrinsic (or internal) or extrinsic (external) 

(Figure 1) and loneliness is most likely to occur in older adults in response to a culmination of 

one or more factors. Health, social and community care professionals use these risk factors as a 

way to identify individuals who may be lonely. However, a recent study commissioned by the 

Campaign to End Loneliness (Goodman et al., 2015) entitled ‘Hidden Citizens: How can we 

identify the most lonely older adults?’ highlighted issues around identifying loneliness. This 

included stigma, strained local authority and charity budgets, and tendency for outreach and 

promotional strategies to simply reach, rather than specifically identify, lonely individuals. Their 

report recommended the use of loneliness measures to identify loneliness and help to devise 

new strategies for intervening and supporting local populations.  
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Figure 1 Known risk factors for Loneliness, based on Goodman et al., 2015. 

 

Although it may be possible to pinpoint specific risk factors, older adults may perceive barriers 

(Davidson & Rossall, 2015) to seeking further support including: 

 

• An attitude of ‘making do’ with what they have  

• Not wanting to be a ‘burden’ on others  

• Fear of admitting need and denial about the implications of ageing  

• Stigma around admitting loneliness 
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• Low expectations of services and a feeling of personal responsibility for their choice of 

residence  

• Fear of external action being taken if they do express a need  

• A tendency for initial reliance on community and family support  

• Limited awareness of relevant local services  

 

This suggests the need for different approaches to the way we talk about and address 

challenges such as loneliness. This might include increasing awareness of the extent of the issue. 

Various metrics have been developed to measure loneliness, including scales such as the UCLA 

Loneliness Scale (Russell, 1996), The de Jong-Gierveld Scale of Loneliness (van Tilburg & de 

Leeuw, 1991:72), The Wenger Loneliness Index (Wenger, 1983) and most recently developed, 

The Social and Emotional Loneliness Scale for Adults or SESLA, (Treacy et al., 2005). The efficacy 

of each method has been widely discussed (see Victor et.al, 2009), but ultimately, each aimed to 

glean insight into levels of loneliness and to capture insight about the influence and impact of 

various life events and planned interventions on individual states of wellbeing and loneliness.  

 

By measuring loneliness using metrics, it is possible to quantify the scope and impact of the 

problem and provide focused support to individuals negatively affected. Using scales can 

provide structure to loneliness research and it is then possible to assess the effectiveness of any 

interventions. Furthermore, as scales consider a range of related issues (such as isolation and 

wellbeing), it is possible to determine patterns and commonalities among groups, as well as 

supporting individuals in understanding the nature or cause of their unique experience. Scales 

such as the UCLA Loneliness Scale and The de Jong-Gierveld Scale of Loneliness are considered 
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as being academically robust and rigorous, quickly and directly posing questions about 

loneliness and potentially painful experiences, and thus can provide ‘hard’ evidence of 

loneliness (Campaign to End Loneliness, 2016). However, different scales have their own, unique 

focus. For example, the UCLA Scale focuses on the issue of loneliness more generally, whereas 

the de Jong-Gierveld Scale distinguishes and measures the relationship between emotional and 

social loneliness. Thus, it is important that the correct scales are applied to an individual’s 

particular circumstance.  

 

Where quantitative methods can provide hard evidence and statistics, they may also pose 

ethical risks as the experience of being subjected to these assessment tools can have negative 

impacts such as stress or distress, by focusing on the negative aspects of an individual’s personal 

situation (National Academies of Sciences, Engineering, and Medicine. 2020). Indeed, 

quantitative measures such as this have been described as insensitive and outdated (Ibid) and 

they do not take into account the wider picture surrounding a person’s experience. Qualitative 

methods such as interviews and focus groups can support the building of more detailed case 

studies around how and why a person feels lonely (Campaign to End Loneliness, 2016). 

Qualitative methods might support greater insight and understanding of the nuances of 

individual experiences of loneliness: and thus, inspire how we might address the issue.  

 

2.2 The Impact of Loneliness 
 
 
“Loneliness, like hunger or physical pain is a biological warning machinery that alerts you to 

threats and damage to your social body.”  
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- John Cacioppo, TEDx Talk (2013) 

 

Whilst the notion that loneliness is harmful to our health and wellbeing is not new, increased 

attention has been paid to loneliness in recent years, as evidenced by national strategies 

including ‘The Campaign to end Loneliness’ (2020), the Jo Cox Commission on Loneliness (2016), 

and the Scottish Government’s ‘A Connected Scotland’ programme (2018).  Labelled as a 

growing and endemic ‘public health problem’ (Cacioppo, in Smith, 2019), this increased 

attention has been driven by recent studies (including: 2011 Census; Victor et al., 2011; Teuton, 

2018), repeatedly reporting loneliness as having significant impact upon both physical and 

mental wellbeing.  

 

The extensiveness of loneliness has been attributed to an increased ageing population and 

factors associated with modern ways of living and socialising. For example, as people continue 

to live longer, time spent in poor health can also increase, (Age UK, 2020), and with many of our 

day to day communications moving into digital and online spheres, essential face-to-face 

interactions which contribute to good social and mental health, may be lost (The Scottish 

Government, 2018).  

 

Loneliness has been found to beget biological dysfunction, psychological or behavioural issues. 

Individuals experiencing loneliness may develop negative habits, including excessive smoking, 

over-eating and alcohol dependency. Interestingly, experiences of loneliness may be 

perpetuated by such habits or ill health. High blood pressure, problems sleeping, and cognitive 

decline are linked to loneliness; lonely individuals are 64% more likely to develop dementia than 

those who are not (Campbell, 2012). Loneliness is also known to contribute to depression, 



	 45	

anxiety and low self-esteem (Campaign to End Loneliness, 2016) and has been linked to negative 

emotions and experiences including feeling unloved, unwanted, vulnerable, ‘alienated’, helpless 

and rejected (Smith, 2019). Wildevuur et al., (2013) express that “If we are lonely there are no 

external motivators for regulating health”, meaning that individuals might become trapped in a 

cycle of bad habit/s and/or poor health perpetuated by their feelings of loneliness, exacerbated 

by the lack of a social circle or support network to help identify and address these behaviours or 

issues.  

 

In their seminal and longitudinal ‘Grant Study of Adult Development: 1938 -2000 Harvard 

researchers aimed to uncover indicators of healthy ageing by examining health and wellbeing 

data (Vaillant et al., 2010). This was collected from a participant pool of 268 Caucasian men, 

using biennial questionnaires, quinquennial interviews and physical health exams.  Recruited 

from the Harvard student body of men around 19 years old, these participants contributed 

personal data over the course of 75 years. As reported by the director of the study, Robert 

Waldinger (2015), the results highlighted the importance of personal and social relationships in 

maintaining good health and quality of life: 

 

“When we gathered together everything, we knew about them about at age 50, it 

wasn’t their middle-age cholesterol levels that predicted how they were going to grow 

old, it was how satisfied they were in their relationships. The people who were the most 

satisfied in their relationships at age 50 were the healthiest at age 80.” 

 

Described as ‘social pain’ and used as a tool for punishment throughout history (e.g., solitary 

confinement or exile), it is clear that loneliness poses threats to health and happiness. Several 
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strategies that focus on social and psychological intervention have been devised in tackling 

loneliness. These centre around improving social skills, enhancing social support, increasing 

opportunities for social interaction, and addressing poorly adaptive social cognition (Masi et al., 

2010). Successful interventions of this nature are described as including the active participation 

of older adults (although the age ranges considered are often limited), have an educational 

component or focus (e.g., Silver Surfer classes and learning about new technology), and employ 

a group-based approach (Cattan et al., 2005; Dickens et al., 2011).  

 

Interventions are increasingly linked with social prescribing – which has been described as an 

extension of personal care (South et al., 2008) – where referrals are made to services such as 

befriending, which can include group activities to support individuals in reconnecting with their 

family, friends, peers and wider community. Indeed, media campaigns and charities work to 

champion befriending, community action and various forms of counselling to enable older 

adults to feel supported, that they belong, and are socially connected to others (Masi et. al., 

2010). However, the successes of many of these interventions depend upon external facilitation 

(Findlay, 2003), rather than promoting self-rule and sufficiency within groups. Further, it has 

been noted that the reporting of these activities is often poor (Dickens et al., 2011), which 

means it is difficult to assess their successes. Indeed, research suggests that many of these 

strategies are based on large-scale reviews that do not take into account the individual settings, 

are poorly designed and for the most part, provide support to individuals who are known or 

‘within’ the system) suggesting that those who are loneliest and most disconnected may be 

overlooked (National Academies of Sciences, Engineering, and Medicine, 2020). Further 

research conducted by organisations such as AARP Foundation (2019) have suggested that older 

adults themselves are often not consulted or included in the design of interventions. They 
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suggest community ‘summits’ and ‘coalitions’ as future strategies to address the problem of 

loneliness.  

 

So, despite the significant endeavours of numerous initiatives and community projects, 

countless people are still affected by loneliness and there is room to explore alternative modes 

of connecting.  Research (Chipps et al., 2017; Khosravi et al., 2016) suggests trends towards 

technological interventions that support social and cognitive functions as an alternative way to 

address loneliness. These include: 

 

• ‘Virtual communities’ where emotional and social support might be provided online 

through social media and community forums  

• ‘Video-mediated “friendly visits”’  

• ‘Virtual reality’ environments and games where older adults might be immersed in 

stimulating environments for reminiscence or social interaction with peers 

• ‘Social Robots’ or ‘Conversational Agents’ where artificial technologies are employed to 

provide older users with companionship or to meet specific care needs (e.g. reminders 

and health assessment) 

 

Whilst it is possible for these types of interventions to support older adults who are lonely and 

living alone or have health and mobility issues that may inhibit their physical and/or social 

activity, the reliance upon ICT and the Internet presents other challenges and indeed, proof of 

their effectiveness is scarce (Khosravi et al., 2016). Although research has demonstrated that 

increased use of the internet for social activity can reduce loneliness and depression in older 

adults, the results are not statistically significant (White et al., 2002), and do not necessarily 
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consider the impact of long-term use of technologies (Khosravi et al., 2016). Melenhorst et al., 

(2001) counsel that lack of familiarity and motivation to use new media and technologies may 

actually exacerbate or increase older users’ experiences of loneliness. Previous research that 

underpins this study suggests that the simplification and softening of technology, through 

tangible and tactile materials such as textiles, might develop older adults’ confidence and a 

sense of familiarity with technology (Nevay & Lim, 2014; 2015; 2015; Lim & Nevay, 2016; Nevay 

et al., 2017). Further, by retaining a sense of the physical world through aesthetics and material 

experiences, it may be possible to satisfy social and emotional needs in ways that screen-based 

ICT applications cannot (Huisman, 2017).  

 

2.2.1 Theory and Perspectives: Defining Loneliness – symptom; state; frame of mind? 

 
Loneliness does not discriminate (Cacioppo et al., 2014), and whilst many of us have personal 

experience of the phenomenon, there are various interpretations of loneliness within the 

literature. It has been acknowledged as a complex concept to define. As awareness of loneliness 

has grown in recent years, so too, have the discussions around understanding and defining it.  

 

Early understandings of loneliness have contributed to stigmatising the experience, where 

lonely individuals are characterised as socially or personally deficient in some way that should 

be corrected and normalised (Ponizovsky & Ritsner, 2004). This stigma may stem from medicinal 

or religious understandings of loneliness. For example, Rosedale (2007) highlighted that 

religious texts including the Holy Bible present loneliness as an aversive state. For example, in 

Genesis 2:18, “The Lord God said, ‘It is not good for the man to be alone. I will make a helper 

suitable for him.’” emphasising community and family connections as central to a fulfilling life. 
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Additionally, God is depicted as an ever-present companion and orchestrator of connections to 

help humankind avoid loneliness, as illustrated by Psalm 68:6 “God sets the lonely in families” 

and Matthew 28:20, “Surely, I am with you always, until the very end of the age.” 

More recent definitions consider the complexity of the experience and acknowledge social 

constructs and responsibilities in understanding loneliness (Smith, 2019): 

 “Most definitions of loneliness have the following in common: first, that loneliness 

relates to a perceived deficiency in social relationships; second, that it is a subjective 

experience; and finally, that the experience is aversive.”  

 

Indeed, loneliness is most often characterised as a negative and subjective psychological 

experience: de Jong-Gierveld (1978) and Perlman & Peplau (1981) describe loneliness as the 

unwelcome response whereby an individual’s personal relationships fail to meet standards set 

by themselves; and Townsend (1987) discusses loneliness as a perceived ‘deprivation’ of social 

interaction or contact. This sense of deficiency or deprivation can lead to negative experiences 

of disconnection or distress, even in instances where individuals are not physically alone. 

Although, being alone should not be conflated with loneliness. Tillich (1959) identifies solitude 

as a pleasant state, rather than one of distress, describing solitude as the “glory” of being alone 

whereas loneliness is the “pain” of being alone. 

 

Cacioppo & Hawkley (2005) define loneliness as ‘perceived social isolation’, and Cattan et al., 

(2003) as the resultant unwanted feeling, experienced through social isolation. Importantly, 

loneliness and ‘social isolation’ should be understood as distinct experiences. Loneliness is a 

subjective state, which may be influenced by several factors (including isolation) but should not 
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be confused directly with social isolation. Loneliness is an abject feeling of disconnection, 

whereas isolation is the objective absence of social relationships and connectedness (Victor et 

al., 2008). Individuals experiencing social isolation may require practical help and resources 

(e.g., transport), whereas those experiencing loneliness may benefit from more social support 

and extended social networks.  

 

Other definitions of loneliness, derived predominantly from early philosophical views, describe 

the experience more positively, as an opportunity for reflection and personal growth. It is 

possible that both negative and positive effects of the phenomenon can co-occur. Certainly, 

Moustakas (1961) discussed loneliness in relation to the two affective impacts it may have on 

individuals: loneliness anxiety (the negative affective experienced which follows the feeling of 

being ‘alienated’) and existential loneliness (a normal part of human life).  However, a majority 

of authors acknowledge the negative nature of loneliness as being the most salient.  

 

Indeed, philosophers and scientists have, for centuries, worked to attribute and understand 

experiences of loneliness; how and why they arise, and how might these – more often negative 

– experiences be reversed or used as learning. Some of these perspectives are unpacked in this 

section to discover common characteristics and viewpoints that contribute to our understanding 

of loneliness today.  

 

2.2.1.1 Loneliness in Psychology 
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Psychological perspectives also define loneliness in the context of the self, and several theories 

exist around loneliness. These focus on issues around cognition and self-discrepancy (Victor et 

al., 2009).  

Psychodynamic theory, Freudian in its grounding, suggests that loneliness stems from 

experiences in infancy and childhood and the development – or lack of – interpersonal 

attachments (Victor et al., 2011). Phenomenological theory also suggests that loneliness is intra-

personal where an individual perceives discrepancy between their actual and ideal selves 

(Gilbey, 2003). Both of these theories purport counselling as a solution to addressing issues such 

as rejection and social bonding that contribute to loneliness.  

Interactionist theory describes loneliness as being caused by a combination of the lack of an 

‘attachment figure’, the absence of an adequate social network, and personality type, meaning 

that loneliness is the result of the interplay between internal and external factors (Gilbey, 2003).  

Victor et al., (2011) suggest that this theory: 

“…holds that loneliness is characterised by personality traits that are associated with, 

and possibly contribute to, harmful patterns of interpersonal interaction. For instance, 

loneliness is correlated with social anxiety, social inhibition (shyness), sadness, hostility, 

distrust, and low self-esteem, characteristics that hamper one’s ability to interact in 

skilful and rewarding ways.” 

As the authors suggest, individuals who are lonely may therefore encounter difficulties in 

making and sustaining meaningful interpersonal relationships or social bonds, as they may feel 

less able to share personal stories or information that can contribute to intimacy.  In this 

instance, counselling and social skills development is also suggested as a solution for loneliness.  
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Cognitive theory is the most dominant of approaches within loneliness literature. Perlman and 

Peplau (1981), who have defined loneliness as “the unwelcome feeling when there is a 

mismatch between the quantity and quality of social relationships and connection that we have 

and those we want”, created the Cognitive Discrepancy Model (Figure 2), in representation of 

cognition as the mediating factor between relationship deficiencies and personal experience.  

This model, as argued by Peplau, Miceli and Morasch (1982) enables loneliness to be studied 

from the ‘insider’s’ perspective, as it considers an individual’s own perceptions and evaluations. 

However, this model has been criticised in its assumption that individuals who are dissatisfied 

with their interpersonal relationships and social interactions, will experience loneliness (Stein & 

Tuval-Mashiach, 2015). Authors including Rook, (1984) and Wood (1986) explain that the CDM 

does not allow for instances where individual responses manifest without loneliness, and simply 

as dissatisfaction.  
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Figure 2 Cognitive Discrepancy Model (CDM) based on Perlman & Peplau (1981)  
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Weiss (1973) also believes that loneliness is the result of a relational deficit and describes this as 

a normal part of the human experience. However, he also states that when loneliness 

experiences become chronic or persistent, this is problematic and requires attention. He 

expands on previous theories advancing that loneliness can be rooted in two distinct forms or 

subtypes (Figure 3): emotional loneliness – a deficit of close relationships – which can arise from 

the absence of a significant other or familial support (e.g. a partner or close friend/relative with 

whom a close attachment is formed); and social loneliness – a deficit of support from a social 

network – which is linked to the absence of a wider social network consisting of friends, peers, 

neighbours or colleagues (Weiss, 1973). Other subtypes have since been highlighted by recent 

studies such as Hawkley & Cacioppo (2005; 2007) and Bourne (2015), including: ‘intellectual 

loneliness’ where a stay-at-home parent might feel the absence of adult conversation; 

‘situational loneliness’ where geographical divides impede connectedness; and cultural 

loneliness which denotes an absence of those sharing similar beliefs, faiths or interests.   

 

Victor & Yang (2012) describe older adults as being vulnerable to both types, but counsel that 

emotional loneliness may be more prevalent as a result of deficits in close and confiding 

relationships and quality of social engagements following loss of partners, spouses, friends or 

other changes in home life such as moving into care. However, it is important to acknowledge 

that every individual and every case of loneliness is unique and cannot necessarily be 

categorised. As Smith (2019) counsels:  

 

“[each person] will perceive and evaluate relationships very differently… underlying 

causes of loneliness will differ from person to person, although various risk factors have 

been identified… We need to bear in mind wider social and cultural influences; when we 
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evaluate our relationships, we do so in relation to our own social norms and the 

expectations we have of what makes a good-quality relationship.”  

 

Therefore, whilst it is true that most experiences of loneliness can be aligned with a specific sub-

type of loneliness – whether, for example, that is social or intellectual – it is important that 

experiences are not generalised.  

 

2.2.1.2 Loneliness in Sociology  
 
 
“Loneliness can be thought of as a phenomenon that has social roots but a psychological 

presentation”  

-Smith (2019) 

Loneliness in sociology is discussed in relation to social and environmental triggers 

(Loneliness.org, 2018), as opposed to activating internally. Age UK (2019) describe factors such 

as housing and community structures, provision of local amenities, material deprivation and 

neighbourliness as playing key roles in how connected or disconnected individuals may feel to 

their social relationships and local landscape. Solitary or remote professions, social mobility and 

shifts towards a more digital society, have also been discussed as important contributors to 

experiences of loneliness (HM Government, 2018). For example, these factors can be 

categorized into dimensions as postulated by Cacippo et al., (2014) and Hawkley et al., (2005; 

2012). These include intimate, relational and collective loneliness, which can be related to the 

three spatial dimensions surrounding an individual – personal, social and public spaces - and the 

relationships we build within them. Intimate loneliness is the perceived absence of a close and 

trusted confidant who affirms your personal values, whereas relational loneliness is the 
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perceived absence of quality familial connections and friendships. Collective loneliness is 

described as the perceived absence of meaningful connections with larger groups or social 

entities, such as community.  

Each of these social dimensions is considered as essential to our survival, on both a practical and 

social level.  Indeed, social connections and a sense of belonging are considered as key basic 

human needs in Maslow’s Hierarchy (McLeod, 2007). Whilst identified as a specific need in itself, 

we can say that social skills and interactions play a role in attending to and meeting each of the 

needs described in Maslow’s model (Figure 3).  For example, achieving some physiological and 

safety needs depends directly on social connections and co-operation.  
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Figure 3 An interpretation of Maslow's Hierarchy of Needs, 8-Point model 

 

Therefore, the ramifications of loneliness can have dire implications not only upon individuals, 

but also upon collective society. This is related to social capital - where individuals feel they are 

able to contribute positively to the lives of others in their community therefore fostering a sense 

of belonging and self-identity (Wildevuur et al., 2013) and social death – a phenomenon where 

individuals are considered dead, regardless of the actual state of life. Social death occurs in the 

instance where individuals are no longer regarded as autonomous and contributing members of 

society, due to a lack of interest, closeness, care or reciprocity (Ibid). This can be dangerous, not 

only for the health and wellbeing of an individual, but also for that of the wider community and 
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population. The growth of social death and diminishment of social capital might encourage 

marginalisation and apathy.   

 

2.3 Loneliness in this Research  
 
 
As illustrated above, various understandings of loneliness – as symptom, state or frame of mind 

- have been presented within the literature. Whilst the views considered above are variously 

rooted, they reveal key characteristics associated with the concept of loneliness: it results from 

deficiencies or changes in an individual’s social and inter-personal relationships; it is subjective 

and experiential; it can feel unpleasant and distressing (Peplau & Perlman, 1982:3; Stein & 

Tuval-Mashiach, 2015). Essentially, loneliness represents a ‘gap’ between an individual and their 

desired social relationships and feelings of social connectedness. Stein & Tuval-Mashiach (2015) 

highlight this gap and begin to address the lack of consensus within the literature around 

defining loneliness, in their ‘Seven Component Experiential Model of Loneliness’ which 

comprises: 1: A sense of isolation; 2. Relationship(s); 3. An experiencing self; 4. Representation 

of an ‘Other’; 5. Deficiency of relational need(s); 6. Sense of discrepancy; and 7. Psychological 

pain or aversion. They present this as an integrative conceptualisation and convergence of 

various scholars’ work on the subject (Cacioppo & Cacioppo, 2012, p.448; Russell et al., 2012; Di 

Tommaso & Spinner, 1997; Weiss, 1974; Sullivan, 1953). The model is integrative of experiential 

elements (deficiency; discrepancy; isolation; psychological pain) within contextual elements (the 

self; the Other) and aims to encapsulate loneliness experiences as a whole, and relate the 

diverse approaches applied within loneliness research.   
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Within this work, Stein & Tuval-Mashiach argue that the term ‘perceived loneliness’ in literature, 

has been problematic, as this reduces the experience of loneliness to cognitive aspects. They 

assert instead that ‘experienced loneliness’ is a more appropriate construct, as this situates 

loneliness within the greater context of life-stories. As such, we might consider loneliness as not 

being reduced to either an affect or attitude (Gilbey, 2003), but rather as circumstantially 

dependent.  

 

This research identifies with this representation and understanding of loneliness and takes a 

constructivist approach. Aligning with the views of Victor et al., (2005), whereby loneliness is 

idiosyncratic, “characterised by distinct pathways of onset”, rather than being allied to specific 

risk factors. This research understands loneliness as both distressing and valuable (Figure 6). It is 

only with experience and awareness of loneliness – and the social and emotional gaps or 

deficiencies it represents - that we understand the importance of having strong social roots and 

relationships. This project aims to find ways that e-textiles might help individuals who are 

vulnerable to loneliness to connect with their social world. The perspectives of loneliness 

discovered in this chapter have informed the strategy and approach employed within this 

research as discussed in Chapter 3 (Methodology, pp. 112 -152) and have informed the 

questions and areas of investigation – specifically terminologies and aspects of loneliness, 

transitions etc. - as unpacked in Study 1, Chapter 4 (pp. 153 - 213).  

 

2.4 What does it mean to be socially connected? 
 
“When people feel socially connected, molehills are not mountains…”  

- Cacioppo & Patrick (2008) 
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Broadly we can describe the concept of social connectedness as ‘belongingness’ or ‘relatedness’, 

concerning the interpersonal and social relationships we build with others (Lee & Robbins, 1995; 

van Bel et al., 2009; Wildevuur & van Dijk, 2011). It is a multifarious phenomenon that 

comprises our identity construction process and our need to be autonomous and independent 

yet linked both socially and emotionally with others (Ibid). Within a naturally social species, 

social connectedness is often taken for granted, unless life events or circumstances shift in such 

a way as to prompt us to take stock of our social relationships. For example, illness or 

bereavement might encourage an evaluation of social relationships and support.  

 

Social connectedness can be achieved, demonstrated and affirmed through explicit acts, such as 

making a phone call, visiting a friend or through membership and participation in local 

associations, events or social movements (Wildevuur & van Dijk, 2011). In the absence of human 

social connections, we might achieve connectedness through what Cacioppo & Patrick (2008) 

term ‘para-social’ relationships. These can be attained through virtual/online interactions or pet 

ownership. Several studies have discussed the psychosocial and physical health benefits of pet 

ownership and companionship, particularly in the context of older adults’ healthcare (Enders-

Slegers, 2000; Hart, 2006; Staats et al., 2008). For example, these studies credit animal 

companions as enhancing older adults’ health and state of wellbeing, by encouraging physical 

activity and broadening social networks through social interaction with other pet owners or 

service providers associated with pet ownership. 

2.4.1 Health Connection 

 
Engaging in social relationships is key to our personal development, health and happiness: the 

relationships we have with others help to shape our individual identities, self-esteem and sense 
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of belonging (Wildevuur et al., 2013). Social connectedness is even discussed as having 

restorative effects that can prolong life and regulate physiological and emotional equilibrium 

(Cacioppo & Patrick, 2008, p. 11). Where loneliness can negatively impact cardiovascular health 

and dementia for example, social connectedness has been evidenced as a contributing factor in 

improved survival rates following a heart attack and in slowing memory decline (Cohen, 2004; 

Ertel et al., 2008). Indeed, social connectedness has been established as an essential human 

need by Maslow (as discussed in the previous section, 2.2.1.3), and as a core driver for wellbeing 

by The New Economics Foundation in their Five Ways to Wellbeing (Figure 4).  

 

Wellbeing is generally defined as ‘feeling good and functioning well’, with emotional wellbeing 

being conceptualised as having the capacity to realise our abilities, live our lives with purpose, 

contribute and form positive relationships, experience happiness and contentment and be 

confident and resilient. Social wellbeing is dependent on social equality, capital and trust 

(Faculty of Public Health, 2010). Thus, when viewed from a health perspective, social contact 

and connectedness are preconditions for social wellbeing.    
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Figure 4 An interpretation of the 'Five Ways to Wellbeing Model' from the New Economics Foundation 

Social connectedness involves both kin and non-kin relationships (Hahn, 2015) and engaging in both 

subtypes can have important consequences upon our health and wellbeing. The impact of these 

respective relationships upon our health comprises of: (i) social support; (ii) social influence; (iii) 

social engagement and attachment; and (iv) access to material resources (Berkman et al., 2000). 

Social support includes assistance with day-to-day tasks, or simply listening and aiding another 

through challenging or distressing events or transitions. Social influence encompasses the ways we 

acquire and measure social norms and attitudes against our own experiences. This might include 

decisions and behaviours related to our health and wellbeing. Social engagement and attachment 

involve participation and pathways to companionship and network building. And finally, being 
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socially connected can enable individuals to link up with services or products that might support 

health and wellbeing (Ibid).  

Whilst social connectedness is largely viewed positively in providing support, companionship 

and affection, certain social connections however, might contribute negatively to health.  For 

example, social influence within certain relationships might encourage harmful behaviours or 

mental ill-health such as smoking, alcohol abuse or depression (Berkman et al., 2000; Cohen, 

2004).  

2.3.2 Social Worlds and Relationships  

Several scales, focused on self-scoring, have been designed and employed within related studies 

to explore the nature of and measure social connectedness (Stenberg, 1988; Berscheid et al., 

1989; Lee & Robbins, 1995). These include the Social Connectedness Scale (Lee & Robbins, 

1995), which comprises 20 items including concepts such as ‘belonging’, ‘togetherness’, 

‘distance’ and ‘brother/sisterhood’. Relating this work to that of Kohut (1984), who noted that 

people seek affirmation of a sense of “being a part of” to eschew feelings of loneliness or 

isolation, Lee and Robbins (1995) propose that social connectedness is one of three aspects that 

develop chronologically during our life span in relation to this need to participate in social 

worlds: (i) companionship; (ii) affiliation; (iii) connectedness. They describe companionship as 

being present throughout life, but first developed during infancy, through one-to-one bonds 

that provide a sense of security and likeness with others, for example, with a nurturing parent, a 

sibling or even a soft toy. Where companionship seeks to establish ‘likeness’, affiliation aims to 

establish ‘twinship’ and most commonly first develops in later childhood though the formation 

of peer relationships. As such, affiliation attends to self-esteem and encourages individuals to 

extend their social participation beyond familial relationships. Finally, connectedness, generally 
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first emerging during adolescence but extending into the full life course, refers to being a part of 

broader social networks. Where companionship and affiliation hinge upon being analogous, 

connectedness encompasses differences within wider social contexts and roles. E.g., 

relationships established through marriage, parenthood and work life, where we might interact 

with people we consider as being different to ourselves.  

Lee & Robbins discuss these three relational concepts as being essential to developing 

successful relationships and bonds within our social worlds. They advise that those who are 

unsuccessful can develop maladaptive social skills and issues such as low self-esteem, 

attachment anxiety and lacking empathy (Ibid). Figure 5 describes this relational development, 

although we acknowledge that human lives and the relationships developed within them are 

non-linear, and as such, may not strictly adhere to this conceptualisation. What we might 

understand from this is, that since companionship and affiliation are less likely to be formed in 

later life, relationships formed through connectedness may be more significant in older age.   

These three aspects of relationships are important in discovering what social relationships are in 

enabling older adults to feel socially connected.   
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Figure 5 An interpretation of Lee & Robbins (1995) theory around relationship aspects 

 

If we are to design for social connectedness it is also key to understand the basic construction of 

social relationships (Wildevuur et al., 2013) and the individual nuances of experiences. Fiori et 

al., (2006) discuss the complexity of relationship types within social networks and reference the 

work of Litwin (2001) in identifying a typology of five key network types: (i) diverse; (ii) friends; 

(iii) neighbours; (iv) family; (v) restricted. Their research asserts that individuals with multiple 

relationships across these types are most likely to experience social connectedness. However, 

Antonucci (2001) counsels that quality of social relationships has generally been evidenced as 

having more salience upon health and wellbeing, as opposed to quantity or structural 

characteristics of social networks. For many older adults, social networks are based around 
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kinship, friendship, neighbours or professional care-based relationships (Victor et al., 2008). 

Through these networks, older people can find support, advice and companionship and attend 

to their physical and mental health (Adams & Blieszner, 1995; Litwin, 2001; Fiori et al., 2006). 

Individuals who have no immediate family or close friends may substitute relationships from 

wider social networks to stay connected with their community.  

 

Research also suggests that the roles occupied within these social networks, such as parent, 

spouse, friend and worker promote improved social integration – and therefore connectedness 

(Moen, 2001). This can have direct impacts upon wellbeing, by reducing social isolation for 

example, and indirectly through provision of social support (Ibid). Weiss (1974) contributes to 

this discussion further by describing the individual functions performed by different 

relationships. For example, spousal, familial and close friend relationships can provide 

attachment and reliable alliance, whereas working relationships can provide guidance and 

reassurance of worth. It is important to acknowledge that individual experiences differ due to 

personal and situational factors and circumstance, but generally it is agreed that individuals 

whose basic needs are met through participation in various social relationships are viewed as 

having better health and wellbeing (Fiori et al., 2006).  

However, as with loneliness, social connectedness is experienced on an individual level and, as 

such, its meaning is subjective from person to person. As Cacioppo & Patrick (2008, p.15) 

elucidate:  

“Some people’s personal need for inclusion or sensitivity to exclusion is low enough that 

they can tolerate moving away from friends or family without too much distress. Others 
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have been shaped by genes and environment to need daily immersion in close social 

context to feel okay.”  

 

Cacioppo & Patrick continue that, “For those who are more easily distressed, it is the interplay 

of self-regulation and social cognition that determines what happens next”, meaning that 

individual responses determine if and how lonely a person may feel during experiences of low-

social contact or interaction. For some people, social connectedness is dependent upon having 

regular social contact with strong core relationships, whereas for others, it might mean more 

occasional social interactions and exchanges. And, as authors such as Antonnici (2001) stress, for 

many people it is the quality rather than quantity or diversity of relationships that is more 

important in contributing to a sense of connectedness.  

 

Connectedness, like loneliness, is therefore subjective and experiential in nature, and so there is 

a need to understand the various distinctions. To contextualize social life within ageing and later 

life, we can look to the human life course. Elder & Johnson (2003), key theorists in this area, 

describe five core principles in life course:  

1. Time and Place 

2. Life-span Development 

3. Timing 

4. Agency 

5. Linked Lives 

Life course theory argues that our lives are shaped by the historical time and place we are 

embedded within; on-going development and ageing; sequencing and chronology; individual 
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decisions and actions; and connections with others. It argues that our individual lives are 

influenced by external factors and any resultant physical and social consequences. Particularly 

pertinent to this research study is the linked lives principle, which incorporates social 

relationships beyond the familial and asserts that social linkages inform and influence the ways 

individuals understand lived experiences and life events. Related to these principles are the 

concepts of life trajectories (such as education, professional life, and parenting), transitions 

(gradual changes accompanying the undertaking or surrendering or social roles or position, e.g., 

parenthood, retirement), and turning points which comprise sudden or unexpected changes 

from one condition or circumstance to another (Elder & Johnson, 2003).  

Transitions are widely discussed within ageing as being a risk factor for social disconnection and 

loneliness. Transitions can involve complex physical and psychological challenges, and are 

described by Turner (1969; 1974) as having a ‘liminal quality’, that can cause ambiguity and 

threaten feelings of safety and security. Further, later life typically involves multiple transitions 

(Craig, 2017), whereby older adults can feel “in between” places and spaces. This can threaten 

feelings of connectedness, which does not simply allow us to feel ‘good’ but to feel ‘secure’ 

(Cacioppo & Patrick, 2008, p.15).   

 

Whilst certain life transitions, associated changes and roles (e.g., ‘pensioner’ and ‘grandparent’) 

may be expected, the characteristics of the current 60 years + demographic is different than 

previous cohorts (Wildevuur et al., 2013) in both their access to advanced healthcare (and 

therefore life expectancy) and in life course; individual lives are far less linear, with roles and 

responsibilities now less intrinsically bound to age (Bryson, 2014). An ageing population, with 

great and growing variability, presents challenges but also offers abundant knowledge, 

experience and opportunity for design.  
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2.4.3 Barriers to Connectedness 

 
As mentioned previously, changes in circumstances and life transitions can be risk factors for 

loneliness. In this respect, they can be barriers to social connectedness. Whilst people of all ages 

and circumstance may experience these life transitions, it is most likely that experiences related 

to retirement and changes in health will occur in later life. Older adults are also at greater risk of 

losing loved ones or friends from their generational cohort due to age or health related issues. 

Several challenges are posed by these respective transitions (Wildevuur et al., 2013, p. 86-87). In 

retirement, we are forced to construct new identities outside of the organisations or 

associations through which our professional roles, routines and social circles have been co-

constructed. Many older adults experience fear of losing valued aspects of their identity as they 

progress through later life, and this can negatively impact upon their approach to social 

interaction and participation. For example, older men may be discouraged from participating in 

social activities or events that are largely populated by older women as this may contradict with 

their male identity (Goll et al., 2015). Older adults may also fear stigma and ageism as they 

navigate new social networks, as they may not wish to be assigned the identity of ‘old’ or in 

need of care and support (Ibid).  

 

Following bereavement, we also seek to redefine our identity, particularly in the instance of the 

loss of a spouse or partner, with whom we may have co-constructed a shared home, routine and 

social life. In dealing with this transition, it is important to seek – and maintain - new emotional 

connections. Changes in health or ability can challenge independence and autonomy as well as 

having disruptive affects upon social life. Physical illness, dysfunction or disability can negatively 

affect practicalities associated with maintaining social activity as well as mental outlook, where 

individuals may feel discouraged from social interaction (Wildevuur et al., 2013, p. 86-87).  



	 70	

 

Facing the challenges posed by inevitable transitions evident in later life, additional barriers may 

also impact upon an older individual’s sense of social connectedness. These include: a perceived 

lack of opportunity for social participation; difficulties in ‘keeping up’ with social contacts; 

changes in ways of communicating; fear of social rejection or exploitation; feeling of self-

consciousness; lack of transportation; and lack of digital knowledge or skills to support 

communication (Goll et al., 2015; Hill et al., 2015). These factors have been taken into account 

within the recruitment approach and design of the workshops in this study and are discussed in 

the following Chapter (3: Methodology, section 3.2.1, page 117).  

 

2.5 Designing for Connectedness 
 
 
“Designing for connectedness refers to creating environments (in the broadest sense) that 

support, amplify and motivate those things in life that are important for improving wellbeing… it 

is about support for behavioural change that increases connectedness in day-to-day routines. It’s 

not about encouraging a completely novel set of behaviours. Rather, it is about supporting 

human connections, especially during major transitions in life.”  

- Wildevuur et al., (2013, p. i) 

 

As illustrated in the previous section, social connectedness can be essential to both personal and 

social wellbeing. Community and entrepreneurial initiatives, with a specific focus on supporting 

and re-integrating individuals in feeling more socially connected, have been increasingly 

observed across the world. These include both in-person services such as Meals on Wheels, 

which originated in the UK in the 1940’s and has the joint aim of providing people with 
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nourishing meals and social contact (McMurray, 2007), and remote services such as telephone 

befriending, where volunteers make regular calls to lonely or isolated individuals to engage in 

conversation and build social bonds. The common focus of these activities is to alleviate 

loneliness and provide opportunity for reconnection. Cacioppo & Patrick (2008) describe the 

EASE framework as a tool for reconnecting with social worlds and relationships: ‘Extend 

yourself’ out into the world; have an ‘Action Plan’ for changing thoughts, expectations or 

behaviours that impede our capacity to socially connect with others; ‘Select’ quality and 

meaningful relationships to pursue; and ‘Expect the Best’ from social interactions.  

 

Where the EASE framework takes the view that outlook and behavioural change can be hugely 

beneficial in enabling people who are lonely to connect with others, other projects and 

initiatives provide spaces or activities for in-person social interaction to take place and flourish, 

often focused on social rituals. For example, Café Conversations (BBC News, 2019) in Chiswick, 

London invites lonely individuals to meet over tea and coffee and uses question cards to prompt 

discussions amongst new acquaintances. Other initiatives such as Men’s Shed (mensshed.org, 

2019) focus on the sharing of practical craft and trade skills and knowledge as a means to 

encourage creativity, conversation and relationship building.   

 

Relationship building is central to the process of connecting or reconnecting with social worlds. 

Wildervuur et al., (2013) discuss three characteristics - or ‘The Three E’s’ - of relationship 

building, where relationships and their quality result from encounters that are shaped by the 

development of expectations and on-going exchange (Figure 6). In this model, the relationship 

process is determined by preconditions including awareness, openness and occasion (for 

encounters or interaction) with the outcome being an experience of connectedness. They 
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propose that this supports us in creating and maintaining aspects including identity and 

independence; emotional bonds and attachments with others; and acknowledgement of social 

and wellbeing state. The relationship building process is not linear and cannot be orchestrated – 

relationships grow or deteriorate depending on time, cultivation and commitment given – but 

there is opportunity within design to create the occasion for ‘encounters’ and ‘exchanges’.  

 

 

Figure 6 An interpretation of Wildevuur et al., (2013)'s 'Three E's of Relationship Building Model' 

Regular social encounters and exchanges are fundamental to developing and sustaining 

relationships. The greater the interval between successful social interactions, the more 

negatively it may be viewed by individuals who are vulnerable to loneliness, therefore impacting 

negatively upon future interactions (Hawkley & Cacioppo, 2007). For example, whilst 

synchronous interactions (those which occur in real time), may satisfy social needs immediately 
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in the form of face-to-face interactions and telephone calls, these are not always possible, 

particularly in the event of work, familial or health requirements.  IJsselsteijn et. al (2003) note 

the successes of asynchronous technologies (where communications are not immediately 

received or responded to, e.g., digital messenger services) in allowing individuals to stay in 

touch with others, regardless of place or time. These types of interactions (Figure 7) accelerate 

reassurance of the wellbeing of others, the sharing of experiences, letting others know you are 

thinking of them and creating opportunities for synchronous interactions.  

 

 

Figure 7 Synchronous and Asynchronous Communication, drawn from Frolich’s research (2016) 

 

There are merits to both types of encounter or exchange, relative to enabling or improving 

feelings of social connectedness (Table 2). Ijsselsteijn et. al (2003) suggest that the subjective 
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successes of different modes of communication depends upon their capacity to enable a 

requisite sense of social presence2 and richness of media3.  

 

 

 

 

 

 

 

 

 

 

 

 

 
2 Biocca and Harms (2002) state that “social presence is the moment-to-moment awareness of co-

presence of a mediated body and the sense of accessibility of the other being’s psychological, emotional, 

and intentional states” (p.14). They identify three distinct levels of social presence: 1 Perceptual Social 

Presence (i.e. the recognition of the other’s co-presence); 2.  Subjective Social Presence (i.e. having 

awareness of the other and access to the other’s attentional engagement, emotional state, 

comprehension, and behavioural interaction). 3. Dynamic/Intersubjective Social Presence. ( i.e. the 

perceived symmetry of social presence.)  
3 Media Richness Theory premises that media has different capacities to carry interpersonal 

communicative cues: richer media are traditionally considered as being able to transmit and display non-

verbal communication as well as verbal and can thus enhance the quality of communication. 
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Table 2 Summary of Synchronous vs. Asynchronous Communication: Some benefits and disadvantages (informed 

by Ijsselsteijn et. al, 2003) 

 Synchronous + co-
located 

Synchronous + different 
place 

Asynchronous + co-
located 

Asynchronous + different 
place 

Example Face-to-face  Telephone; video calling Physical message board Email 

Benefits Co-presence can facilitate 
human contact/touch and 
support non-verbal 
communication cues (e.g., 
eye contact, facial 
expressions and body 
movements) 
 

Can increase a ‘sense of’ 
social presence by 
mimicking aspects of in-
person interactions (e.g., 
visibility; audibility; co-
temporality) 

Can facilitate collaboration 
and shared sense of 
ownership/responsibilities  
(e.g., of space and/or 
objects) 
 

Supports both one-to-one and 
multiple person – interaction 
Not constrained by physical 
surroundings/space 
 

• Supports simultaneity, i.e., real-time and reactive 
communication 

• Can incorporate a variety of media  
• Allows for body language and tone of voice to be 

more easily interpreted 

• Supports proactive rather than reactive 
communication 

• Supports communication at any time. 
• Can incorporate a variety of media  
• Physical/digital materials can act as legacy of the 

communication i.e., history of interactions can be 
saved 

• Increased opportunity for reflection. 
• Communication can be reviewed and revised before 

sharing  
• Representation of self and others can be changed 

 

Disadvantages 
 

 If technology fails, 
communication is not 
possible 

If communications are not 
clear and organised, 
meanings can be lost or 
misunderstood. 

Users might feel overwhelmed 
by volume of information (or 
conversely disappointed if 
communication is irregular or 
inconsistent). Further, 
technology (and access to the 
internet) can be costly and 
confusing if users are not 
trained/experienced.  
 

• Communication can be limited to individual tasks 
• May not support reflection  
• Can require large time commitment which may 

not be practical  
• Lacks documentation 
• Can inhibit multi-person communication  

• No immediate feedback. 
• Written and non-verbal ideas may be 

misinterpreted. 
• Can lack a true sense of ‘social presence.’ 
• Can threaten privacy 
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Thus, whilst there are merits to these differing modes of communication, it is important to 

consider the quality and context provided in supporting success. Interestingly, whilst Ijsselsteijn 

et. al (2003) emphasise its strengths, they suggest that asynchronous technologies 

(encompassing awareness and messaging systems for example) are often perceived as a means 

to create opportunity for synchronous interaction, rather than important interactions in 

themselves. “The informational content of the message is of secondary importance to the 

emotional, relational content that is being transmitted.” 

 

Therefore, this research, in designing technologically mediated artefacts for interaction (i.e., e-

textiles) will consider the mode (i.e., synchronous/asynchronous), setting (co-located/remote) 

and level of social presence within the interaction and richness of media. For example, Hindus et 

al., (2001) created a series of prototypes to investigate the pros and cons of synchronous and 

asynchronous devices. These include: 1) ‘RoomLink’ - an ‘always on’ audio-space related concept 

that shares real-time sounds from linked spaces, supporting connectedness by communicating 

the individual nuances of personal spaces. 2) ‘Intentional Presence Light’ – linked lamps that 

light up when both users indicate they are available to communicate; and 3) ‘Scanboard’ – 

combines a digitized scanner and touchscreen to share and display a curated selection of media 

and messages to personalise digital messaging through the inclusion of handwritten messaging 

(Figure 8).  
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Figure 8 Concepts exploring Social Connectedness by (Hindus et al., 2001) l – r: ‘RoomLink’; ‘Intentional Presence 

Light’; ‘Scanboard’.  

 

These concepts playfully engage familiar media, materials and artefacts in new ways through 

the application of digital technology to produce compelling, intriguing and novel synchronous 

and asynchronous interactions that might support connectedness. However, Hindus et al., 

(2001) reflect upon the challenges around the use of: technology for connectedness, including 

privacy issues and autonomy: and material, as adding to self-expression. This suggests there is a 

gap in the literature around the role of physical media and materiality within connective 

technologies.  

 

Further, whilst it is possible to create opportunities for synchronous social encounters and 

exchanges through the use of connective devices, there is opportunity to revisit the capacity and 

role of the asynchronous in supporting social connectedness rather than perpetuating the view 

that its role is limited to ‘filling the space’ between real-time interactions. Gardner et al., (2005, 

p. 232) discuss the concept of ‘social snacking’. They describe social snacks as “temporary 

stopgaps for ‘social hunger’ when a ‘social meal’ (e.g., interaction with an accepting other) is 

unavailable.” They propose that reminders of social bonds or experiences – such as photographs 

of loved ones or any other tangible reminder of feeling connected and accepted to our social 
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worlds – can symbolically, albeit temporarily, act as social snacks. Research has proven that the 

use of symbolic objects has supported individuals, from children to the elderly, in achieving a 

powerful sense of connection and belonging (Arriaga et al., 2004; Sherman, 1991). This suggests 

for example, that there is room for the creation of connective devices that can more effectively 

symbolise the nuances of actually feeling connected, through exploring identity and sentiment.  

 

Indeed, it is key to recognising that there is a distinction between the technical aspects of being 

connected (i.e., through the use of specific technologies or devices) and actually feeling 

connected to others (Wildevuur et. al., 2013), - although the two concepts are inevitably linked 

in society today. Increasingly, advanced communication technologies are being developed with 

the aim of nurturing feelings of connectedness and belonging and there is an emphasis on the 

role of technologies such as smartphones, apps, social networking platforms and awareness 

systems in enabling and cultivating our communications and ties with others (Van Bel et al., 

2009).  

 

With 51% of UK older adults believing that the internet could empower and help prevent 

loneliness in their age group (Age UK, 2011), the desire by older adults to be readily social, 

active users and contributors to new technologies rather than passive subjects of the digital 

networked society is evident (Bryson, 2014). However, older adults note barriers to engaging 

with new technologies, including unfamiliarity and dissonance as well as feelings of 

disempowerment through difficulty in developing digital skills and navigating and reading 

screen-based communications (Vroman et. al., 2015; Hill et al., 2015). Furthermore, our current 

online interactions and digital tools are often far less nuanced than our offline social interactions 

(Wildevuur et al., 2013), mostly emphasising and enabling communication, rather than empathy 
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and emotional connection, which are key in facilitating social connectedness, and consequently 

wellbeing. The communication of emotion is considered to be dependent upon the dynamics of 

the use of technology, rather than device output (Gaver, 2002). Feelings associated with the 

positive experiences of using products or systems comprise confidence, pride, excitement, 

satisfaction and security, whereas negative feelings include annoyance, anxiety, contempt and 

frustration (Jordan, 2000). When products or experiences produce positive feelings, instances of 

use are not only more likely to be higher, but also impact positively on a user’s psychological 

experience.  

 

2.5.1 Gaps in Designing for Connectedness 

 
Although figures demonstrate an increase in the use of internet-enabled devices and ICT in older 

populations, this demographic is still the least likely to get online, with almost 4 million older 

adults aged 65 and over having no experience at all of using the internet (Age UK, 2018). And 

whilst in-person interactions remain significant in supporting social connectedness, it is 

increasingly important to explore alternative modes and means of connecting. Recent events 

such as the 2019 Coronavirus have further exacerbated experiences such as loneliness, as older 

adults aged 70 and older are advised to self-isolate to reduce their risk of contracting the virus 

(Campaign to End Loneliness, 2020). Whilst well-intentioned and aimed at safeguarding the 

health of our older populations, minimising – or in many cases completely withdrawing – from 

in-person social interactions can have a devasting impact on the social and emotional wellbeing 

of older adults. Further strains may be placed upon older adults’ social lives at this time as 

extended family members may lack availability for other synchronous modes of communication 

– e.g., audio or video calls - due to constraints on their time due to childcare, and the transition 
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to homeworking as many schools and workplaces remain physically closed. Greater flexibility in 

our digital interactions may be their only opportunity to connect with family, friends and wider 

communities.  

 

It is important then, to consider how we might innovate ICT and support older users in accessing 

these modes of communication to the benefit of their social wellbeing. Age UK (2018) advises 

that focus should be given to exploring interests (e.g., activities, pastimes and social interaction) 

rather than accessing the internet itself. Indeed, they suggest that there is an active disinterest 

in ‘computers’ but a healthy appetite for engaging in new technologies that are outside of ‘the 

norm’ and support interaction and digital inclusion (Ibid).  

 

This research proposes that e-textiles are well poised as a new ICT vehicle for older users (Nevay 

et al., 2017). By grounding digital interactions in the physical world with tangible, familiar 

materials and alternative interfaces, it may be possible to create new opportunities for social 

interaction and communication and enable more nuanced experiences – such as those that are 

emotional or build empathy - towards social connectedness. This research proposes that e-

textiles are promising tools for social communication and connectedness beyond health 

monitoring or medical contexts. Whilst typical examples are screen based, e-textiles can make 

use of the broader physical properties of textiles to create new modes of interaction, potentially 

leading to connectedness.  
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2.6 Textiles: Sensory Tools for Connectedness and Social Wellbeing 
 

As inherently social creatures, the sensory experience of feeling socially connected to others is 

key in preventing loneliness and maintaining our physiological and emotional wellbeing. This 

research identifies textiles – an omnipresent medium proffering various sensory experience – 

and specifically e-textiles (unpacked in detail in section 2.7) as conduits and catalysts for social 

interaction and connectedness.  

 

In this section the relationship between textiles as both object and activity, and social wellbeing, 

is discussed.  

2.6.1 Textiles as Object  

 
Ubiquitous across cultures, textiles are ever-present in our day-to-day lives. From birth we are 

clothed, cared for, warmed and protected using textiles and as a result we assign meaning and 

form an appreciation of the qualities presented by the medium (Andrews, 2008; 2013). Textiles 

and textile objects accompany our first experiences of care: authors including Brett (2003) 

describe the significance of our formative relationships with textiles, noting the profusion of the 

medium within soft toys and blankets. 

 

The meaning we assign to textiles is in response to both the interactions we have with textiles 

and the manner with which they have been created. Andrews (2013) summarises three central 

features of textiles where we assign and read meaning: physical properties; end-use; and 

meaningful aesthetic content. Indeed Barnard (1996) discusses the tactility of textiles as 

communication, by highlighting the powerful connotations of textiles within commercial 

advertising. The resonant connotations we have with silk, for example – that it is smooth, soft 
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and glossy - have been used by the beauty industry to sell hair and cosmetic products. Thus, the 

inherent properties of textiles as a medium (including physical, chemical and performance 

characteristics) and the combinations in which they are found in textile objects, enhance our 

physiological experiences and understandings (Stoll, 1953). Certainly, Barthes (1990) recognises 

individual textiles as having their own unique signifiers - such as material composition, colour, 

pattern - and it is only once other signifiers are combined with textiles, that richer, more context 

specific meanings can be understood. In the context of fashion, he describes the combining of 

base fabrics with signifiers, such as cut and drape, as adding layers of meaning where, together, 

they communicate symbols of class or culture. 

 

Textiles have been used as tools of communication throughout history: quilts and tapestries 

have been used to capture and commemorate lives and events as seen in creations such as the 

‘Remember Me’ coverlet made by 19th Century quilter Ann West (V&A, 2010). This combines 

patches depicting characters and occupations of the time as well as scenes such as weddings 

and birthdays.  Clothing has been created to communicate and reflect social-cultural values and 

ideas, as seen during the 1970’s stylistic revolution of the punk era, where the disenfranchised 

youth literally wore their angst on their sleeves, dressed by punk-fashion forerunners Vivienne 

Westwood and Malcolm McLaren (Grailed, 2017). Textiles have been used to create public art 

installations that highlight social and environmental concerns. For example, Jennifer Marsh’s 

‘Gas Station’ combined craft with activism to co-produce a large-scale quilt that was configured 

to cover a petrol station to highlight environmental concerns around the oil industry (Gordon, 

2011). Described as “non-confrontational” and “homespun” this type of activism – or craftivism 

(Corbett, 2013) – eschews violent protest but rather, uses the softness of the textile medium in 

surprising ways to draw attention to socio-cultural issues. This type of installation is also known 
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as ‘kniffiti’ (knitting + graffiti) where woollen structures are fitted as art commentary in public 

spaces (Hahner & Varda, 2014).  

 

Thus, textiles as object, accompany us through a number of experiences throughout our life 

course. Within our clothing, housing and home comforts, textiles perform a variety of functions 

from the practical and utilitarian to the decorative and symbolic.  Each of these factors attends 

to aspects of our personal and social wellbeing. We might relate these functions to Maslow’s 

Hierarchy of Needs (Figure 3, page 57): textiles have been used to construct shelter and clothing 

that protect us from the elements attending to our physiological and safety needs; textiles have 

been used to celebrate and commemorate family, community and cultural histories and values, 

attending to our social needs; textiles have also been used to communicate social status and 

personal achievement (e.g. clothing, uniform, medals) attending to our self-esteem needs; 

textiles have been used as tools for protest and expression of social identity, attending to our 

esteem and cognitive needs; and textiles have been used to embellish and adorn, attending to 

our aesthetic needs.  

 

Despite this rich history of commemoration, commentary and connection, some authors 

including Park & Jayaraman (2003) describe traditional textiles’ communicative capacity as being 

constrained by their passivity. The field of augmented and e-textiles – where opportunities are 

being explored for connectivity and communication - is explored in detail in section 2.7 of this 

chapter.  
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2.6.2 Textile Making and Wellbeing 

 
There are strong links between textile making and wellbeing, and research has reported benefits 

to both personal and social wellbeing (Gordon, 2013; Yair, 2011; Corkhill et al., 2014). Indeed, 

the therapeutic capacity within textile crafting to attend to wellbeing needs, due to the 

immersive and playful quality of tactile making experiences, is noted by several authors (Aked & 

Thomson, 2011; Vercillo, 2012; Kenning, 2015; Mayne, 2018). Crafts such as knitting, crochet 

and sewing have been clinically proven to raise serotonin levels, encourage relaxation, and even 

induce meditative-like states of ‘flow’ through repetitive hand action and tactile techniques 

(Yair, 2011). Mayne (2020) reported that textile crafters view their making process as one of 

calm and restoration; a welcome distraction from everyday difficulties; and likened practice to 

concepts including ‘self-care’ and protection. Conversely, in this same study, another participant 

imparted that crafting produced experiences of strain and distress as she struggled to complete 

construction tasks due to issues with memory and motivation (Ibid).  

 

In the context of social craft and group making practices, textiles have been powerful tools of 

communication and knowledge exchange. Historically, textile manufacture has relied on 

teamwork and adherence to specific processes: within this, communication and camaraderie 

has been key. Twentieth and twenty-first century Dundee jute mills are an exemplar of this, 

where, in the face of incredibly poor working conditions including noise and air pollution, teams 

of workers – predominantly women – would complete the process of weaving jute from raw 

fibre to whole cloth. Communication was crucial to their work and it is reported that the 

workers devised their own mode of sign language to communicate over the noise of the 

machinery. They even composed their own folk songs about their work in the mills as a means 

to boost morale. The songs and stories of the mills live on in the city today, evoking a sense of 
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pride within the community of ex-weavers and their descendants. Similarly, such community 

pride has been observed in other textile manufacturing such as in Fair Isle knitting, where 

knitters from the island between Orkney and Shetland, practice intricate pattern making and 

construction techniques. They consider themselves ‘custodians’ of their craft (Riddiford, 2012). 

Comparably in this research, which has taken place in Dundee, Scotland (where there is a rich 

history of textile production), participants who have personal experience or connections with 

textile making or industry have been invited to design, develop and test e-textile prototypes. As 

such, they are responding to the project themes and artefacts within and from Dundee 

specifically. 

 

Craft has been described by projects including ‘Big Knit Breakfast’ (BBC News, 2019) - where 

knitters meet in public spaces and use big needles to produce large-scale knits - as ‘respite for 

people experiencing loneliness’, allowing lonely individuals the opportunity to create, converse 

and connect with others. The organisers of the Big Knit breakfast highlight the sense of safety 

and social opportunities afforded by knitting (Ibid): “It’s a safe space, where people can talk 

about bereavement, anxiety… something that has happened in their lives.” This same sense of 

safety has been observed in recent studies by the author and colleagues exploring textile 

crafting and wellbeing. In a workshop where participants were invited to sew, construct and 

embellish fabric birds, two participants previously unknown to one another were observed to 

not only share techniques and skills, but to also share and bond over deeply personal 

experiences (Nevay et al., 2019). They discussed difficulties encountered in their transition into 

retirement; the circumstances that prompted the change; how they were now choosing to 

spend their time; and the impacts of this shift upon their health and wellbeing. The non-linear 
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conversation produced as participants crafted, allowed them to raise personally significant 

topics of discussion with the group in a safe and open space.  

 

2.7 Transitioning from Traditional to E-textiles  
 
 
Whilst textile designers and researchers have been exploring ways of combining the traditional 

textile medium with electronics since the early 19th Century (the Jacquard Loom is considered 

the first fusion of textiles and electronics), the field of electronic – or e-textiles – is still 

considered relatively new (Gowrishankar, 2011; Fairburn, Steed & Coulter, 2016). This may be 

attributed to difficulties in balancing the effective integration of contrasting materials (i.e., ‘soft’ 

textiles and ‘hard’ electronics). 

 

The first successful advancements within e-textiles were observed in the 1990s at MIT where 

material and technical experimentation paved the way for methods of integrating fabrics and 

electronics (ibid). The field encapsulates a wide range of objects that embed or house 

electronics (e.g., conductive fibres) within traditional textiles, thereby negating the need for 

external wires or hardware (IFM, 2016). E-textiles integrate aesthetic and responsive features 

such as light, sound and computation through the use of components such as LEDs (light 

emitting diodes) and microcontrollers.  

 

Described as ‘physical computing’ (Giles & van der Linden, 2015), e-textiles harness the softness 

and flexibility of traditional textiles and integrate sensors which have predominantly focused on: 

aesthetic and visual outputs; biometrics - widely explored in areas including biomonitoring, 

rehabilitation and ergonomics (Malins et. al, 2012; McCann & Bryson, 2014; Paradiso & De Rossi, 
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2008); communication; and interconnection where various e-textile and digital artefacts might 

be networked together (Gowrishankar, 2011). Orth, Post & Cooper (1998) highlight the benefits 

of using textiles to change the appearance and ‘feeling’ of computational devices:  sensors can 

take on any shape and size (for example, buttons can be represented as traditional ‘keys’ or as 

flowers,); ‘soft’ computers can be wrapped, squeezed and folded around any surface without 

damage; and fabric sensors are highly sensitive, meaning that users need only a light touch to 

enable the computation. As such, e-textiles can present novel and inclusive ways of interacting 

with computers and connective devices.  

 

The field of e-textiles differs from that of smart-textiles where focus is given to the scientific 

development of the textile material, for example, for temperature control or stain resistance 

(Gowrishankar, 2011). E-textile researchers, by contrast, predominantly combine commercially 

available electronic components, conductive materials including tape, fabrics and yarns (usually 

containing mental) and traditional textiles, to create soft and intriguing textile devices 

(Buechley, 2006; Berzowska, 2005). Increasingly this has been seen within the DIY maker and 

education sphere, led by influential design researchers such as Leah Buechley who uses e-textile 

making, as a means to teach electronics, and explore the role e-textiles might play in enriching 

our connected lives.  

 

Textiles have various material, aesthetic and mechanical strengths that make them ideal for use 

in everyday situations - they are washable, durable and adaptable (Post, 1997; 1998). Despite 

this, Buechley et al., (2013) describe textiles as one of the ‘curious gaps in our use of 

computers’. And as is articulated by Gowrishankar (2011): “The vast cultural and social history of 

fabrics opens out multiple opportunities for designers and artists to reinterpret the existing 
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interactions and the common understanding of fabric properties as a means for digital 

interfacing.”  This includes bodily computation where clothing is reinterpreted as musical 

instruments or tools, to aid or reflect upon social interactions, as seen in Mi.MU’s musical gloves 

(MiMu Gloves, 2019) and CuteCircuit’s Twitter Dress (CuteCircuit, 2012) respectively.  

 

Whilst many explorations have focused on wearable outcomes (Orth & Post, 1998; Buechley & 

Eisenberg, 2008; Grant & Grant, 2010; Steed & Fairburn, 2015), e-textile applications have also 

been observed in the form of other familiar textile objects such as tablecloths and wall hangings, 

as well as less familiar soft and fuzzy artefacts (Orth, 2007).  

 

Traditional textile crafting routines, patterns and tools have also been explored as a means to 

interrogate the appearance and operation of computational devices and how they are built: 

Irene Posch and Ebru Kurbak’s ‘Embroidered Computer’ (2016) used traditional gold thread 

embroidery material and patterning processes to design an 8bit programmable computer. The 

embroidery performs simple computer functions using textile relay circuits, inviting users to 

interact with programming in a novel and tactile way. Design Research Lab’s explorations of 

textiles as digital input devices, comprise conductive fabric shapes and forms that sense intuitive 

textile interactions such as touch, stretch and squeeze, and translate these into audio and visual 

output (Bredies, 2015). In utilising instinctual behaviours and modes of interfacing with textiles, 

these objects evidence ‘soft computing’ as a tactile means of operating computational devices. 

E-textile Tooling (Posch & Fitzpatrick, 2018) questioned roles and cultural conventions around 

the crafting of soft textile technologies, by augmenting traditional needlecraft tools with 

electronics. By reinventing the roles performed by familiar tools within textile crafting – such as 
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pins, hooks and needles – to encompass tasks such as providing power supply and measuring 

electrical current values, this project sought to make new material interactions accessible.  

 

The conformity of textiles opens up opportunity for playfulness and exploration. There is 

opportunity to enhance and examine social experiences and interactions by embedding 

computational elements into traditional textile products. Previous e-textile designers have 

embraced this as an opportunity to introduce further layers of meaning with the intention to 

enhance our everyday experiences, social environments and rituals (Gowrishankar, 2011). For 

example, in his work with the collaborative musical act ‘The Space Between Us’, Eric Lindsay 

augmented dancers’ costumes with wearable sensors that detect and translate movements into 

sound. This empowers dancers and inverts the usual dancing experience where decisions 

around movement are typically made in response to pre-composed sound (in Buechley et al., 

2013).  

 

Thus, e-textiles can be used to draw attention to and challenge the ways in which we currently 

connect with the physical, social and environmental aspects of our lives.   

 

2.7.1 Why E-textiles? 

 
Textiles can stimulate many of our human senses - touch, sight, sound and smell, and these 

experiences can be further extended through the incorporation of electronics and computing. 

There is a growing community of e-textile practitioners exploring the sensory capacity of e-

textiles (e.g., Giles & van der Linden, 2015; Gowrishankar, 2011; Kettley, 2016; Perner-Wilson & 

Beuchley, 2010; Posch, 2017; Robertson, 2017; Stark, 2017; Taylor & Robertson, 2014; Topley, 
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2019; Treadaway & Kenning, 2016). This is evidenced by events such as the e-Textile Summer 

camp (2011- 2018) which invites e-textile makers to explore, experiment and exchange 

techniques and applications for e-textiles. However, Giles & van der Linden (2014) highlighted a 

tendency within e-textile research to focus on attractive visual properties rather than wider 

tactile and sensory properties. 

 

Researchers have explored e-textiles as tools to specifically support mental wellbeing. In the 

study ‘An Internet of Soft Things’ (Briggs-Goode et al., 2016), psychotherapists, designers and 

technologists collaborated with staff and services users from the mental health charity ‘Mind’ to 

create personalised e-textiles, including garments and handheld textiles, to support therapeutic 

discussions and immersive experiences. Intended as mediators within therapeutic settings, 

these e-textiles did not explore asynchronous applications or independent and /or remote use 

(as in Figure 7 and Frolich, 2016).     

 

E-textiles have been explored as a means to extend sensory experiences through phatic – or 

social technology – which serves to establish, develop, and maintain personal and social 

relationships (Cho et al., 2015) – and incorporates the development of tangible technologies 

such as ‘remote hug’ devices (Vetere et al., 2005) and mood sensing clothing (Ashford, 2018). 

For example, these devices explore the merging of textiles and garments with responsive 

devices that emit heat, pressure, light or sound to emulate non-verbal, physical interactions 

which are essential exchanges in developing social and emotional connection (Kaye & Goulding, 

2004). Although these innovations – often referred to as ‘wearables’ - will never replace the 

physicality of person-to-person interaction, they can comfort users and encourage intimate 
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connectedness by augmenting, extending and supporting digital social interaction (Vetere et al., 

2005) into the physical realm, by using tactile and sensory materials.  

 

Whilst wearables are a dominant domain within e-textile literature, fashion is not an area 

explored by this research. Fashion, as a field, is not often sympathetic to the aged (Twigg, 2006) 

and as such, wearable devices are not specifically explored. And in fact, in the context of later 

life, many recent e-textile explorations comprise bespoke objects that are not worn (Nevay et 

al., 2017). Indeed, Worbin (2010) highlights the strengths of augmenting every day and familiar 

textile objects – including cushions - to demonstrate and explore the poetic potential of e-

textiles. Furthermore, Tomico et al., (2006) note that textiles as artefacts, convey various types 

of memory links – including visual and haptic – and suggest that by introducing smart or 

electronic aspects into a textile, the experience of using and interacting with the product can 

bring the product ‘closer’ to the user. Whilst closeness is not a precondition for social 

connectedness, physical and tactile interactions are acknowledged as important experiential 

aspects.   

 

2.7.2 E-textiles as the Focus of this Study 

 
The literature reviewed suggests that e-textiles can be used beyond the purposes of health 

monitoring to attend to aspects of social wellbeing. By harnessing the various visual, tactile, 

sensory and responsive elements of e-textiles, this research engages users in various forms of 

connecting with others: possibly strengthening existing relationships or accelerating the making 

of new ones. 
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Additionally, e-textiles - as one of the ‘computational crafts’ (others being ceramics and glass) – 

may be poised to bridge the gap between craft and technology (Buechley et. al, 2013). The 

appeal of e-textiles might be accredited to the oddness in which they unite incongruent 

materials and components to blend the physical with the digital, the visible with the invisible 

(Kafai, Fields & Searle, 2012).  In combining the unfamiliar with the familiar, it may also be 

poised to address the so-called ‘Digital Divide’ which places older users’ adoption of new 

technologies consistently behind that of their younger counterparts (Zickuhr & Madden, 2012). 

This divide has been accredited to users’ fears about safety, underestimation of their prior 

knowledge and experience (Lim & Newell, 2016), age-related decline in motor and cognitive 

capabilities (Rogers et. al, 2005) and the prevalence of developers to target younger consumers 

(Vroman et. al, 2015). Older users’ usage of technology is more likely to be needs and benefit 

orientated, rather than for fashion or social activity with some of the least performed ICT tasks 

being: sending instant messages, making a call via the internet and getting to know new people 

online (Vroman et. al, 2015). Greater engagement with ICT and digital devices for social activity 

could reduce older adults’ risk of loneliness by providing new or continued interaction and 

companionship with others and fostering a sense of belonging and social connectedness 

(Zolkepli & Kamarulzaman, 2015); however, they need to be designed with sensitivity. Indeed, 

as noted by authors including Fairburn, Steed and Coulter (2016) our expectations of and for 

technologies are sustained by the successes of products in our everyday routines. Thus, it is 

important to consider the everyday knowledge, experiences and habits of older users.   

 

Lim (2010) and Coleman et. al. (2015) argued that older people may struggle to use or be less 

likely to use forward-thinking technologies, even if they meet their needs and wants. They 

suggest that, by examining traditional technologies (in our case textiles) and considering how 
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these could be built upon, new technologies such as e-textiles could play a role in encouraging 

engagement and interaction as shown by the above case studies. Moreover, there is room to 

bridge this digital divide by involving older people within the design process, as shown by 

projects such as ‘An Internet of Soft Things: Dialogues’, where users, designers and technologists 

explored new, novel future interactions and together created unique and usable technologies. 

Such collaborations could prove key in bridging the digital divide further, empowering older 

adults as active participants and designers. Indeed, Computer Interactive Reminiscence and 

Communication AID (CIRCA) project researchers have discussed the value of empowering older 

users in the design and use of a personalised communication tool for older people with 

dementia and their carers. Observing that ‘pressure is mostly on caregivers’ to create 

stimulating and sustaining conversations for people with dementia, CIRCA created a multimedia 

computerised system that involved users in the design of content and usability. The content is 

randomised during use, establishing both the person with dementia and the carer as equals, as 

neither knows what content will be shown next. This empowers users as vital contributors of 

knowledge and storytelling (Gowans et. al, 2007). Participatory Design (PD), as an approach 

grounded in the understanding of real-life experiences, ideas and skills of people who need and 

use products or services, allows space for such learning and contributions. PD invites users to 

participate in the design process from start to finish and this investment of time, energy and 

knowledge within a project, coupled with the acknowledgement of their expertise, can validate 

users’ contributions, producing feelings of pride and ownership of the ‘things’ they have 

created. 

 

Drawing on these case studies as examples, it is possible to envision e-textiles as valuable tools 

for social communication and connectedness beyond health monitoring or medical contexts. 
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Whilst typical examples are screen based, e-textiles can make use of the broader physical 

properties of textiles to create new modes of interaction, potentially leading to connectedness.  

 

E-textiles could bridge discords between digital spaces and physical objects as they proffer 

opportunity to occupy both, enabling users to continue inhabiting and interacting with the 

physical world, whilst intuitively navigating the technological world. And whilst the authors 

accept that technological innovations will never replace the physicality of person-to-person 

interaction, ‘soft’ technologies and e-textiles have the potential to perform a specific role in 

comforting users and intimating connectedness by augmenting, extending and supporting digital 

social interaction into the physical realm. E-textiles might also improve digital literacy and 

confidence (Buechley et. al., 2013). The continuing rise of the D.I.Y. kit culture, where anyone 

can construct e-textile objects from scratch at home, challenges stereotypes about who uses, 

creates and informs technology. This culture of making might challenge current barriers to 

technologies for many people including older adults. Furthermore, as a field that draws on 

materials, crafts and practices that are traditionally associated with women (Orth in Buechley, 

2013), e-textiles might offer older females who, according to the Office of National Statistics 

(2016) outnumber older men, an alternative route into technology.  

 

Engaging with e-textiles as a mode of and vehicle for social contact and communication could 

allow older adults to create new and resonant ways of connecting with others, identifying new 

opportunities for interaction.  

 

Several e-textile studies and projects have been reviewed within this research to consider the 

roles and possibilities proffered by the medium in enabling social connectedness. E-textiles, 



	 95	

pertinent to the themes within this current research study (i.e., meeting the social needs of 

older adults experiencing age-related changes or challenges) have been mapped onto an ‘E-

textile Matrix’ (Figure 9 and Table 3). As this study looks beyond the purposes of health-

monitoring, e-textiles that address physical health are not included.  
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Figure 9 E-textile Matrix mapping scope of relevant e-textile projects (for enlarged image see Appendix B1) 
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Table 3 Selected E-textile Projects Comprising the E-textile Matrix: E-textiles Towards Social Connectedness 

 E-textile Author Description  Physical/Practical Actions to 
Activate E-textile  

1 Embroidered 
Confessions Quilt 

Benedetti (2012) Embroidered tapestry invites 
smartphone users to scan stitched QR 
codes to link to anonymous confessions 
hosted online.  

Smartphones scan 
embroidered QR codes to 
link to online content. 

2 An Internet of Soft 
Things 

Briggs-Goode et al., (2016) Therapeutic personalised e-textile 
garments and handheld objects. 

Various. 

3 HugShirt CuteCircuit (2002)   
4 Twitter Dress CuteCircuit (2012) Light-up garment displays messages sent 

via Twitter users.  
Twitter messaging. 

5 E-textile Weaving Giles and van der Linden 
(2016) 

Looms and conductive and traditional 
yarns combined with electronic 
components to create interactive/sound 
making woven samples.  

Conductive yarn as ‘buttons’: 
tap/touch interaction. 

6 Heirloom 
Electronic Jacket 

Grant (2017) Garment with wooden brooch 
embellishments that record and replay 
audio ‘memories’. 

Wooden brooch as ‘button’: 
push interaction. 

7 TouchPlay Hernandez (2016) Decorative embroidered ‘discs’ 
comprising different sounds. 

Conductive yarn as ‘buttons’: 
tap/touch interaction.  

8 TouchConnection Hernandez (2018) Vibro-tactile fabric that creates patterns 
of vibration in response to touch. 

Conductive fabric as 
‘buttons’: tap/touch 
interaction. 

9 Social Textiles  Kan et al., (2015) E-textile t-shirts that sense and change 
design/display when other wearers are 
near.  

Proximity Sensors. 

10 Nice to Meet You Kierkels (2009) Thermochromic tablecloth changes 
colour with heat.  

Body heat from hands: touch 
interaction. 

11 Homie Kriglstein & Wallner (2005) Therapeutic robotic companion. Capacitive and pressure 
sensors enabled by 
tap/touch and squeeze 
interactions. 

12 Pillow Talk Little Riot (2018) Paired pillows and wristbands that send 
lovers’ heartbeats in real-time across 
distance.  

Bio monitors/blue tooth.  

13 Mi.MU Gloves MiMU Gloves Ltd. (2018) Wearable musical instruments. Hand gestures; various 
sensors.  

14 Pigeon Post McNicoll (2018) Networked soft toys to enable 
communication between parent and 
child. 

RFID tags and mobile phone 
application. 

15 Trace  McNicoll (2018) Push button sewn into toy 
and mobile phone 
application. 

16 Aural Fabric Milo & Reiss (2017) Interactive sonic map. Conductive yarn as ‘buttons’: 
tap/touch interaction 

17 Think Cushion Monastero et al., (2020) Augmented cushion record and replays 
audio messages.   

Conductive fabric as 
‘buttons’: enabled explicitly 
by tap/touch or implicitly by 
‘leaning’.  

18 Musical Jacket Orth et al., (1998) Wearable musical instrument.  Embroidered yarn keypad as 
‘buttons’ to play music: 
tap/touch interaction.  
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19 Electronic 
Tablecloth 

Orth & Post (1999) Embroidered game with LED displays.  Embroidered yarn keypad as 
‘buttons’ to type messages: 
tap/touch interaction. 

20 Embroidered 
Musical 
Instruments 

Orth (2001) Handheld e-textile musical instruments.  Capacitive and pressure 
sensors enabled by 
tap/touch and squeeze 
interactions.  

21 PARO, Therapeutic 
Seal Robot 

PARO Robots USA (2010) Therapeutic robotic companion. Capacitive and pressure 
sensors enabled by 
tap/touch and squeeze 
interactions. 

22 Embroidered 
Computer 

Posch & Kurbak (2016) Embroidered interactive installation 
piece comprising metal yarn, magnets 
and beads.  

Relay switches enabled by 
computer.   

23 Colour Connection Robertson (2014) Paired e-textiles with integrated fibre 
optics remotely communicate by 
changing colour. 

RGB controller with plastic 
button: tap/touch 
interaction. 

24 Sonic Flock Robertson (2019)  Sound-making hand sewn and knitted 
birds. 

Conductive yarn and tape as 
‘buttons’: tap/touch 
interaction. 

25 Sonic Map Robertson (2019) Interactive sonic map. Conductive yarn as ‘buttons’: 
tap/touch interaction 

26 Musical Machair Robertson (2019) Interactive sonic weave. Conductive yarn as ‘buttons’: 
tap/touch interaction 

27 Tactile Dialogues Schell et al., (2015) Vibro-tactile cushion that creates 
patterns of vibration in response to 
touch. 

Capacitive and pressure 
sensors enabled by touch 
interaction.   

28 Tangible Musical 
‘Smart Things’ 

Stensæth (2013) Interactive sonic pillows.  Pressure sensors enabled by 
touch interaction.   

29 Sonic Quilt Stark (2017) Interactive sonic quilt combining DIY 
fabric speaker techniques with narrative 
quilting traditions.  
 

Conductive yarn ‘fringing’ as 
‘buttons’: touch interaction. 

30 Sensor E-Textiles Treadaway et al. (2015) Sensory garments and hand-held objects 
to support communication and 
personhood. 

Capacitive and pressure 
sensors enabled by touch 
interaction.   

31 Sound Pompom 
Pots 

Topley (2018) Textile-based musical instruments. Capacitive and pressure 
sensors enabled by touch 
interaction.   

32 Social Sewing Vanis (in Pullin et al., 2011) 3D miniature Internet-enabled sewing 
machine models with personalised 
fabric samples, that send sounds of the 
owner’s sewing machine to other 
sewers in real-time.  

Capacitive sensor and mobile 
phone application.  

33 Personhood Wallace et al., (2013) Digital jewellery linked to personalised 
audio. 

RFID tags inside jewellery 
pieces are enabled when 
placed in the jewellery box 
as reader.  

34 Hamefarer’s Kist White et al., (2011) Fair Isle knitted cushions as ‘remotes’ 
for online photo albums. 

RFID tags inside knitted 
remotes are enabled when 
placed in the ‘Kist’ box as 
reader. 

35 KISTproject White et al., (2013a) Personalised fabric cushions linking to 
online content to communicate personal 
interests.  

Digitally printed QR codes 
and mobile phone 
application. 
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The E-textile Matrix acknowledges that e-textiles applied within the context of ageing and/or 

social connection, may be more or less electronic, and facilitate differing levels of in-person 

interaction. As such, the axes are plotted according to whether e-textile artefacts comprise 

embedded or inherent electronics, and whether the artefacts support synchronous or 

asynchronous interactions.  

 

2.7.2.1 E-textiles for Connectedness: Where is the Gap? 
 
 
Whilst many of the e-textiles projects reviewed in this study and in the E-textile Matrix (Figure 

10) can contribute to feelings of social connectedness, this research recognises that 

connectedness is not necessarily the core intention of their design. Rather, previous researchers 

have focused on supporting related experiences such as enhancing communication, therapeutic 

discussions and interventions, and reminiscence activities. Additionally, the researcher notes 

that it is the case in the majority of reviewed projects, that the physical or practical actions used 

to activate the e-textiles are focused on proximity or pressure sensing (the latter being akin to a 

traditional push/tap button). The reviewed projects, therefore, do not make full use of the wider 

tactile and sensory properties of the textile medium. For example, this is interesting when 

considering e-textiles as emulators of essential interpersonal and social connection – such as an 

embrace – and the conveyance of closeness and warmth. Thus, this research will also consider 

practical-tactile interactions beyond proximity and ‘tapping’ as possible contributing factors in 

designing e-textiles as catalysts for connectedness. 

  

This is further discussed in the findings of Studies 1 – 4 (or Chapters 4 -7) within this thesis. 
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A number of projects included in the E-textile Matrix are selected and discussed further to 

explore opportunities to enhance or revive a sense of social connectedness for older people 

who may face particular challenges around opportunities for: social interaction; communication; 

companionship; intimacy and emotional connections. As demonstrated by this literature review, 

such experiences can contribute to social connectedness.  

 

Selected projects – and suggested areas of opportunity - are detailed in Table 4.  
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Table 4 Related E-textile Projects: Aims and Limitations 

No. Project Description Aim Connective experience 
and interaction 

Limitations 

6 Heirloom 
Electronic Jacket  
(Grant, 2017) 

Garment with 
wooden brooch 
embellishments that 
record and replay 
audio ‘memories’. 

To capture and 
convey stories 
around personal 
histories to support 
familial legacies 
and storytelling.  
 

1. Asynchronous 
when used 
independently  

2. Synchronous 
when shared 
with co-located 
family, friends 
etc. 

 
Interaction/Activation: 
Wooden brooch as 
‘button’: push interaction. 

User experiences 
are dependent 
upon the quality of 
input by others. 
Further, in using 
wooden brooches 
for the interaction, 
the wider tactile, 
sensory and 
communicative 
properties of the 
textile medium are 
not utilised.  
 
 

 
10 

 
‘Nice to Meet You’ 
(Kierkels, 2009) 

 
Tablecloth printed 
with thermochromic 
ink that changes 
patterns with body 
heat  

 
To encourage 
conversation and 
social participation 
for care home 
group activities  

 
Synchronous, co-located.  
 
Interaction/Activation: 
Body heat from hands 
activates thermochromic 
inks.  

 
User experiences 
are dependent 
upon the quality of 
input by others; 
thermochromic 
effect is limited. 
 

11 ‘Homie’  
(Kriglstein & 
Wallner, 2005) 
 

Robotic dog 
companion 

To provide 
amusement and 
sense of physical 
closeness 

Synchronous when shared 
with co-located others.  
 
Interaction/Activation: 
Capacitive and pressure 
sensors enabled by 
tap/touch and squeeze 
interactions. 
 

Restricted and 
impersonal 
functions limited 
user engagement.  
 

12 Pillow Talk  
(Little Riot, 2018) 

Networked pillows 
and wristbands sense 
and send audio 
recordings of wearers’ 
heartbeat 

To support a sense 
of intimacy 
between partners 
who may be living 
(and sleeping) 
apart.  

Synchronous; across 
distance. 
 
Interaction/Activation: 
Bio-monitor and mobile 
phone application.  

Sense of 
connectedness 
relies on 
participation of 
both partners: if 
one forgets to use 
Pillow Talk, this 
might negatively 
impact on the 
relationship.  
 

19 Electronic 
Tablecloth  
(Orth & Post, 1999) 

Embroidered 
keyboard touch 
sensor and light-
emitting diode (LED) 
text displays allow 
users to play games 

To prompt 
interaction and 
conversation  

Synchronous, co-located.  
 
Interaction/Activation: 
Embroidered yarn keypad 
as ‘buttons’ to type 
messages: tap/touch 
interaction. 

User experiences 
are dependent 
upon the quality of 
input by others.  
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and ask and answer 
questions 

 

24 Colour Connection 
(Robertson, 2014) 

Paired textiles 
remotely 
communicate by 
responsively changing 
colour. 
 

To convey social 
presence and ‘stay 
in touch’ 

Synchronous; across 
distance. 
 
Interaction/Activation: 
RGB controller with plastic 
button: tap/touch 
interaction. 

Changing the 
colour of the linked 
textile may limit 
the quality of 
communication 
and the sense of 
connectedness is 
dependent upon 
synchronicity of 
users. 
 

27 Tactile Dialogues 
(Schelle et al., 
2015) 

Conductive and 
responsive vibrating 
pillow for people 
living with dementia 

To prompt 
communication by 
creating non-
verbal, physical 
dialogues 

Synchronous, co-located. 
 
Interaction/Activation: 
Capacitive and pressure 
sensors enabled by 
tap/touch and squeeze 
interactions. 
 
 

User experience 
relies on 
engagement and 
collaboration. 

28 Tangible Musical 
‘Smart Things’ 
Stensæth (2013) 

Interactive sonic 
pillows as musical 
instruments or 
immersive 
therapeutic 
experience. 

To prompt 
interaction and 
support 
therapeutic 
intervention. 

1. Asynchronous 
when used 
independently  

2. Synchronous 
when shared 
with co-located 
family, friends 
etc. 

 
Interaction/Activation: 
Pressure sensors enabled 
by touch interaction.   

User experiences 
are dependent 
upon the quality of 
input by others. 
Further, the design 
of the textile 
pillows does not 
make use of the 
wider tactile, 
sensory and 
communicative 
properties of the 
textile medium.  
 

29 Sonic Quilt  
(Stark, 2017) 

Interactive sonic quilt 
combining DIY fabric 
speaker techniques 
with narrative quilting 
traditions.  
 

To support 
storytelling 
activities 

3. Asynchronous 
when used 
independently  

4. Synchronous 
when shared 
with co-located 
family, friends 
etc. 

 
Interaction/Activation: 
Conductive yarn ‘fringing’ 
as ‘buttons’: touch 
interaction. 

User experiences 
are dependent 
upon the quality of 
input by others. 

30 Sensor e-Textiles 
(Treadaway et al., 
2015)  

Personalised 
 e- textiles such as 
aprons as sensory and 
interactive wearables 
to support wellbeing    

To stimulate 
conversations and 
emotional memory  

1. Asynchronous 
when used 
independently  

2. Synchronous 
when shared 

Can be viewed as 
‘infantilising’.  
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with co-located 
family, carers 
and/or fellow 
residents.  

 
Interaction/Activation: 
Capacitive and pressure 
sensors enabled by 
tap/touch and squeeze 
interactions. 
 

32 Social Sewing 
(Vanis, 2009) 

Networked miniature 
sewing machines that 
sense and share 
sounds of retired 
seamstresses as they 
sew 

To facilitate a 
sense of social-
presence and 
shared activity by 
imitating the 
sounds and 
atmosphere of 
once shared 
workspaces 
 

Synchronous; across 
distance. 
 
Interaction/Activation: 
Capacitive sensor and 
mobile phone application.  

The sounds sent 
are artificial and 
sense of 
connectedness is 
dependent upon 
synchronicity of 
sewers. 

33 Personhood 
(Wallace, 2013) 

Personalised RFID 
textile jewellery 
pieces that play music 
connected to 
memories evoked by 
the sentimental 
fabrics used in their 
design 

To facilitate 
emotional 
connections 
between people 
living with 
dementia and their 
families by 
prompting 
memories and 
conversation  
 

Synchronous, co-located. 
 
Interaction/Activation: 
RFID proximity sensing. 

User experience 
relies on capacity 
for collaboration 
and 
personalisation.  

34 Hamefarer’s Kist 
(White et al., 2012) 

RFID Fair Isle knitted 
cushions as ‘remotes’ 
for online photo 
albums, allowing care 
home residents on 
Shetland to keep up 
with their families on 
the mainland  

To support 
communication 
between residents 
and their family 
and enhance 
conversation  

1. Asynchronous 
when used 
independently 
and at distance. 

2. Synchronous 
when shared 
with co-located 
carers and/or 
fellow 
residents. 

 
Interaction/Activation: 
RFID proximity sensing.  
 

Care home 
residents can 
access but not 
control content.  
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These projects suggest different ways textiles might be augmented and employed as electronic 

devices to support the social needs of users as: 

 

• Communication Devices: Supporting users to ‘stay in touch’ 

 

For example, the e-textile knitted remotes created by White et al., (2013) connect textiles and 

online photo-streams to facilitate feelings of social connectedness for families separated by 

distance in between or in the absence of a phone conversation. Similarly, Pillow Talk (Little Riot, 

2018) demonstrates that e-textiles can emulate human aspects of relationships and supports us 

in ‘feeling’ more connected in the absence of actual physical proximity and touch. And whilst, 

the miniaturised sewing machines created by Vanis, (2009) do not comprise of e-textiles 

exclusively, the networked machines preserve a sense of the relationship between working with 

textiles and the shared practice with close colleagues, who in many cases, will also be viewed as 

friends. By focusing on creating personal, nuanced interactions, these projects re-invigorate or 

re-connect individuals with existing, significant personal connections. They evidence and evoke 

experiences or emotions that are essential to social connectedness and foster a sense of ‘social 

presence’ (Huijnen et al., 2004), by creating a feeling of being together (though physically apart) 

whilst linked across distance by the Internet. This is also demonstrated in Robertson’s (2014) use 

of paired e-textiles: a colour-changing cushion and dress are used by grandparent and 

grandchild to communicate and ‘touch base’ whilst separated geographically.  

 

Further, Schelle et. al., (2015) show that textiles can be used to produce communication and 

social interaction between people living with dementia and their family or caregivers. By 

exploring the stitched surface of a vibro-tactile pillow – for example, through pressing or 
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stroking the pillow - users initiate vibration patterns that create non-verbal but physical 

dialogues. The pillow functions, therefore, as a tactile and responsive conduit for 

communication between users. It can act as a potent tool in supporting the development of 

social and emotional connectedness by engaging users in bodily - rather than verbal – 

conversation, where they must share the same physical space and pay attention to one 

another’s gestures and movement. However, the pillow functions predominantly as a 

conversation starter as opposed to a continuous conversational tool, which positions it within a 

specific context of use.  

 

• Tangible Embodiments of Personal and Emotional Connections 

 

Jewellery and garments have also been created as intriguing and intuitive ways of merging 

personalised textiles and digital content to connect users with their sense of self and significant 

emotional relationships:  Wallace’s (2013) digital jewellery, supports people living with 

dementia to retain their personhood and speaks of alternative and nuanced ways to integrate 

technology into their daily lives and stay connected to their families and friends. Treadaway et 

al., (2016) emphasise ‘positive emotion’ as an important part of facilitating positive interactions 

towards social connectedness. They acknowledge that, whilst positive emotion looks and feels 

different for every individual person, eye contact, touch, physical connection, smiles and 

laughter have positive impacts on mood and wellbeing. They suggest that positive emotion can 

be stimulated in design through the use of sensory stimulating materials. In the context of later 

life, they also advise that designs that encourage positive emotion should provide playful, 

amusing and personally resonant experiences, as this can be important in stimulating social 

connectedness (Ibid). Exploring e-textiles in the context of dementia care, Treadaway and 
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colleagues (2015), created personalised e-sensor and sensory textile artefacts including pockets, 

aprons and blankets that ‘connected’ users with the world. Leading on from that, Grant (2017) 

illustrates how e-textiles might support us in capturing our histories ‘in the making’, by 

recording stories with the purpose of them being listened to by future generations. 

 

These works suggest that the design of personally significant or resonant objects (that relate to 

personal histories and identity) can encourage communication, conversation and storytelling.  

 

• Creating Meaningful Experiences 

 

E-textiles have also been employed as tools to support social participation and relationship-

building between people who are not well known to one another. For example, researchers 

such as Kierkels (2009) have used conductive ink and embroidery to encourage social interaction 

through co-exploration of responsive features, such as pattern or colour-changing textiles that 

respond to body heat. Other researchers (e.g., Orth, 1999; Stark, 2017) have created e-textiles 

that incorporate sound to deliver experiences akin to musical instruments or audio books.  

 

Textiles and electronics have also been combined to create artificial companions that provide 

older people who are vulnerable to loneliness, with comfort and companionship (Kriglstein & 

Wallner, 2005; Robinson et al., 2013; Curley, 2018). Performing various roles, these companions 

may be viewed as robotic pets (as in Curley, 2018) or as robotic friends, such as ‘Homie’ (as in 

Kriglstein & Wallner, 2005) that is an artificial dog, designed to promote feelings of safety, 

warmth and physical closeness. Artificial companions such as ‘Homie’ are distinguished from 

‘tools’ due to characteristics and personality that transform interactions into relationships and 
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induce emotional investment (Mival et al., 2004). Some research criticises artificial pets or toys 

for older adults as ‘infantile’ (Treadaway et al., 2015) but the ‘Homie’ research findings suggest 

the opposite, purporting that the use of these companions can awaken emotions and feelings, 

as well as motivation and autonomy for older adults. They do counsel, however, that successful 

designs should be ‘warm’ and personally significant.  

 

Several of the projects highlighted in this review have explored the merging of textiles with 

sound, to create objects that extend the role of textile for narrative and nurture. For example, 

Stensæth’s (2013) ‘Tangible Musical Smart Things’ refers to interactive pillows that can be used 

as musical instruments – by touching different corners, different digital sounds are produced – 

or as immersive listening experiences in therapeutic contexts. Positioned as devices for ‘health 

musicking’ (where audio and music making or listening are used as activities to support ‘sense 

making’ and empower users), the musical pillows engage users in actively creating meaningful 

experiences together (Ibid). Indeed, researchers such as Robertson (2017) have established the 

significance of sonic textiles – i.e., the merging of textile material and digital audio components 

– in the context of wellbeing, emphasizing the ways that textiles, as un-intrusive vehicles, can 

‘make our world sound better’ and attend to various aspects of our health and happiness.  

 

However, the activities of making and listening to music, are described as ‘attending to’ our 

wellbeing needs differently. Clarke et al., (2009, p 66, 82) advise that listening activities provide 

value as we can focus on the ‘sounds themselves’ or, more specifically what the sounds 

‘represent’ for us. Whereas ‘making’ music is beneficial for social wellbeing - as it encourages 

bonding through synchronization of action, behaviour and mood listening - and achieves a state 

of creative ‘flow’. The former relates to Stark’s (2017) ‘Sonic Quilt’ which invites users to listen 
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to stories embedded in personalized e-textile patches, and Wallace’s (2013) use of sound as 

anchors for personhood and memories. The latter relates to projects such as Orth (2001) and 

Topley (2018) where textiles are used as multi-sensory musical instruments.  

 

2.7.2.2 E-textiles for Connectedness: Limitations and Next Steps 
 
 
The works discussed in this review illustrate that approaching and applying digital technologies 

in gentle and atypical ways can enhance expectations for use. However, these projects may be 

limited in their capacity to catalyse social connectedness as they do not consider in depth, the 

ways e-textiles might support lonely or disconnected older users more broadly, for example, 

through moments of aloneness, or by capitalising on the wider tactile and sensory experiences 

offered by the medium.  

 

Whilst the capabilities of some of the e-textiles discussed have been explicitly designed with 

specific user groups (e.g., people living with dementia; deafblind people), the artefacts – and 

associated user experiences – might appeal to other user groups. Indeed, there are common 

themes within these studies and those with older adults who are not living with dementia or 

deafblind, such as identity and autonomy. Further investigation would be required to ascertain 

whether these artefacts could successfully support older adults with no or other additional 

needs, in attending to their wellbeing and feeling connected within other social relationships. 

Thus, future research might explore specific e-textile artefacts and/or activities with different 

user groups to discover commonalities or differences in the social experiences afforded by using 

them.  
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2.8 Chapter Summary  
 
 
This chapter has explored relevant and current literature around the conflicting experiences of 

loneliness and social connectedness, as well as the use of e-textiles as possible catalysts for 

social connectedness.  

 

Through engagement with the literature, this study acknowledges that loneliness represents a 

‘gap’ between an individual and their desired social relationships and feelings of social 

connectedness, and that this can be both distressing and valuable in social contexts: it is only 

with experience and awareness of loneliness – and the social and emotional gaps or deficiencies 

it represents - that we understand the importance of having strong social roots and 

relationships.  

 

This chapter has established the value of creating both safe and playful opportunities for 

encounters and exchanges that support the development of relationships that are essential to 

wellbeing. Previous related research has employed e-textiles with older adults to support 

communication, therapeutic discussions and interventions, and reminiscence activities. Whilst 

these activities can contribute to feelings of social connectedness, this has not been the main 

focus of their design. This current research study aims to design for connectedness specifically. 

Indeed, Wildevuur et al., (2013) propose that designing for social connectedness in later life, as 

a means to maintain or foster social connections, could have powerful and positive 

consequences for older adults’ health and wellbeing. They suggest that this can be done by 

creating and maintaining aspects including: identity and independence; emotional bonds and 

attachments with others; and acknowledgement of a social and wellbeing state.  
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Textiles has been established as an appropriate medium for the exploration for this research. As 

a social medium, in both making and use practices, textiles invite interaction and reflection 

towards connectedness. As highlighted by Orth & Post (1998) textiles can change the 

appearance and ‘feeling’ of computational devices, which may be perceived as ‘exclusive’ by 

older adults. E-textiles, as soft and conformable computers, can be wrapped, squeezed and 

folded around any surface without damage. This, as has been demonstrated in this review, 

might address possible barriers to engagement with technologies such as confidence, esteem 

and low expectations for technologies. As novel and inclusive ways of interacting with 

computers and connective devices, e-textiles might bridge ‘digital gaps’ for older people as they 

proffer an opportunity to occupy both the physical and digital. And whilst the authors accept 

that technological innovations will never replace the physicality of person-to-person interaction, 

‘soft’ technologies and e-textiles have the potential to perform a specific role in comforting 

users and intimating connectedness by augmenting, extending and supporting digital social 

interaction into the physical realm. However, many e-textile projects that contribute to social 

wellbeing do not make full use of the various physical and tactile properties of textiles. This 

suggests that there is room to further explore, develop and test how the inherent and sensory 

characteristics of textiles, as a soft computing medium, might support or enhance social 

interactions towards connectedness. 

 

The literature reviewed purports that e-textiles can be used beyond the purposes of health 

monitoring to attend to aspects of social wellbeing by creating meaningful interactive 

experiences.  
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This research has further investigated the space between loneliness and connectedness through 

textiles. In the next Chapter, ‘3: Methodology’, the approach applied in conducting the research 

is discussed, before the action research is described in Chapters 4 -7 (pp. 153 -436).  
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CHAPTER 3: METHODOLOGY 
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This chapter discusses the research methodology undertaken in this thesis which is grounded in 

Participatory Design and positioned as Design Research. Methodologies including Participatory 

Action Research and Research Through Design were considered before Action Research was 

identified as the most appropriate methodology to support the reflective and iterative practice 

required for this PhD research.  

 

3.1 Scope of Thesis 

 
This chapter describes the research methodology and methods used to answer the research 

questions, as described in Table 5.  

 

This research has been conducted from the dual perspectives of researcher – exploring the 

social lives and issues faced by older adults - and designer – working in collaboration with 

prospective end-users to investigate new ways of facilitating connectedness in response to 

participants’ experiences and ideas. It is hoped that insights gathered from these dual roles will 

help to inform how e-textiles might support the social wellbeing of older adults in community 

settings.  

 

Table 6 details the research journey. Beginning with a literature and contextual review of the 

research areas, this work was then further informed by user engagement through meetings 

with local craft groups and voluntary work with local charities that specialise in supporting older 

people. This user engagement afforded insight and knowledge development and created 

recruitment opportunity.  Building on this, a series of linked creative and collaborative 
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workshops were designed to explore, ideate and evaluate possible future applications and uses 

for e-textiles in support of social connectedness.  

	

Table 5 Methodological Approach applied in answering the Research Questions 

 Research Question Research 

Phase 

Methods 

RQ1 1. What do loneliness and social connectedness 

look and feel like from the perspective of older 

adults? 

 

Literature 

Review;  

Study 1;  

 

Secondary Research; 

Ethnography; 

Workshops 

RQ2 2. What ways of interacting and social 

connections are key to the wellbeing of older 

people? 

i. What are the enablers and barriers for 

older adults in feeling socially 

connected?  

ii. How might the use of new 

technologies, devices and materials 

such as e-textiles support older users in 

becoming more actively social? 

 

Study 1;  

 

Ethnography; 

Workshops 

RQ3 3. What role might e-textile materials play in 

supporting the social wellbeing of older adults?  

i. What sensory and functional features 

of (e)textiles are important in 

supporting interaction towards 

connectedness? 

ii. Where are the potential applications 

for e-textiles as catalysts for interaction 

and connectedness? 

 

Study 3; 

Study 4 

Workshops 

 
 
 



	 115	

Table 6 Research journey within this thesis 

 TIMELINE 
(months) 

 

RESEARCH 
ACTIVITY 

0-6  7-12 13-18 19-24 25-30 31-36 37-42 43-48 

LITERATURE & 
CONTEXTUAL 
REVIEW 

 

STUDY 1: USER 
ENGAGEMENT 

   

STUDY 2: USER-LED 
INSPIRATION 
WORKSHOPS 

   

STUDIES 3 & 4: 
DESIGNER-LED  
E-TEXTILE 
WORKSHOPS 

   

OVERALL ANALYSIS 
& OUTCOMES 

  

 

3.2 Design Research  

 
This research falls under the umbrella of Design Research. Design Research is defined as a study 

of enquiry that is performed alongside the process of design and focused predominantly on 

either the practice of designing with users, or design methods and processes (Sanders & 

Stappers, 2014). This thesis focuses on the former by involving older participants as key experts 

in exploring the social problem of loneliness and designing possible future catalysts for social 

connectedness.  

 

Design has been discussed as having a varied relationship with research. Frayling (1993) 

describes three specific relationships between research and design:  

• Research for design studies professional design and its practitioners with a view to 

support and develop design practice. 
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• Research into design charts, documents and the history of design and associated trends, 

events and objects. 

• Research through design reflects most closely the active practice of design, exploring 

the creative process for knowledge production.  

The activities of design and research have been considered distinct in their output (i.e. design is 

concerned with the design of new products or experiences, and research with the creation of 

new knowledge), but more recently, they are described as integrated (Koskinen et. al, 2012), 

particularly with regards to constructive design research. This is different to constructivism 

which is the ontological position that ‘‘asserts that social phenomena and their meanings are 

continually being accomplished by social actors. It implies that social phenomena and categories 

are not only produced through social interaction but that they are in a constant state of revision” 

(Bryman, 2001). Constructive design research refers specifically to design research in which the 

construction of artefacts (e.g., products or systems) is the means of constructing new 

knowledge. This builds upon Zimmerman et al., (2008)’s definition of the relationship between 

research and design:  

 

“Design researchers make prototypes, products, and models to codify their own 

understanding of a particular situation and provide a concrete framing of the problem 

and a description of a proposed, preferred state . . . Designers focus on the creation of 

artefacts through a process of disciplined imagination, because artefacts they make both 

reveal and become embodiments of possible future . . . Design researchers can explore 

new materials and actively participate in intentionally constructing the future, the form 

of disciplined imagination, instead of limiting their research to an analysis of the present 

and the past.” 
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There are therefore parallels in the practices of design and research. Sanders and Stappers 

(2014) assert that both are built upon previous and empirical knowledge, iterative in nature 

(from planning through to evaluation) and aiming to create ‘better futures’.   

 

3.2.1 Participatory Design Research  

 
As many designers and researchers cannot relate to the day-to-day and lived experiences of 

older adults, the role of this demographic group in designing new and improved interactions 

with products, technologies and systems is key to providing more useful and usable objects and 

experiences. Essentially, shared activity, discussion and ideation can help generate insights and 

motivations for use, as well as produce meaningful contributions to research.  These activities 

can also foster a sense of ownership for those involved in directing the design process as they 

experience the use and function of prototypes and adapt projects in a live development setting 

(Lim & Nevay, 2014). Furthermore, engaging older adults in active creative participation can 

build confidence, relationships with others and enhance mental, psychological and physical 

wellbeing. This could be particularly pertinent in reducing harmful behaviours and loneliness 

(Wildevuur et al., 2013). 

 

The principle of designing with rather than simply for users, aligns with Participatory Design 

processes where users and designers engage in a mutual exchange of knowledge and ideas 

towards better design and understanding of user needs (Steen, Kuijt-Evers & Klok, 2007). This 

places greater emphasis on collective creativity with the user ‘as partner’ throughout the span 

of the design process, and crucially in the formative and strategic stages. This inclusive 

approach, as discussed by Suri (1990) is recognised as a route to designing ways of doing things, 
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and not just things, and reflects what Sanders and Stappers (2007) describe as the design of 

purpose, which encapsulates the design of experiences, emotions, interactions, sustainability, 

service and transformation.  

 

Participatory Design practice draws upon various research methods including those that are 

ethnographic (observation; interview; artefact analysis) and generative (prototyping; artefact 

design) in nature. These methods are used iteratively, to continually learn and develop designs, 

which are co-interpreted by the designer and the end user (Birnie, 2014). 

 

This research – acknowledging the sensitive nature of the problem of loneliness and the 

challenges presented in designing for connectedness – undertakes a gentle, empathic approach 

that is responsive to users’ needs. Aligned with Wright & McCarthy’s (2008) three proposed 

qualities central to empathetic design approaches, this research has strived to; (i) build quality 

relationships between designer/researcher and users through a gradual process of user 

engagement and volunteering. This has enabled the researcher to attune to user’s needs; (ii) 

employ a sympathetic outlook towards users. This has allowed the researcher to recognise and 

appreciate the impact of user’s previous experiences upon their engagement in the research; 

(iii) and attention paid to the affective and emotional quality of user experiences. This has 

supported the researcher’s knowledge and development in delivering research workshops and 

conditions that are sensitive to, and appropriately support, user’s emotional needs.   

 

This explorative research has used a qualitative methodology and design research methods 

including workshops to describe and understand rather than predict and control (Streubert & 
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Carpenter, 1995) the problems and opportunities presented by the contrasting social 

experiences of loneliness and social connectedness.  

 

3.2.2 Textile Design and Research  

 
Whilst textile design has historically been ‘inward looking’ (McNicoll, 2018) and focused on self-

practice led methodologies concerning material qualities and experiences with cloth (i.e. 

aesthetics, tacit experiences and functionality) (Igoe, 2010), increasingly textile design is shifting 

towards looking ‘outward’. Dieffenbacher (2013) suggests that this shift towards an outward 

mindset focused on participatory research will be crucial to the design and development of e-

textiles.  

 

Indeed, by refocusing textile design research skills and sensibilities away from personal practice 

and upon social issues (such as loneliness), we might engage users in different pathways to 

problem-solving. By empowering users through exploration and application of textile materials 

and crafts as a vehicle to investigate social issues we might reveal core beliefs and behaviours 

and usefully develop new products and activities, such as e-textiles (McNicoll, 2018; Ballie, 2014; 

Kettley et al., 2009; Bugg, 2009; Gwilt; 2013).  

 

As outlined in previous chapters, a number of e-textile research projects have involved older 

adults in the design process. Several of these studies (for example, Schelle et al., 2015; 

Treadaway & Kenning, 2016) aligned with Participatory Design approaches such as co-design or 

user-centred design and follow methodologies with a hands-on focus including Action Research, 
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Participatory Action Research and Research-Through-Design. This chapter discusses these 

methodologies and associated methods within the context of this thesis.  

 

3.3 Chosen Methodology within this Thesis 

 
Tasked with engaging older adults as experts of their own experiences, this thesis questions 

current experiences of loneliness and social connectedness and collects data (primarily via 

conversation, workshops and prototyping) to evidence and action new ways of connecting. 

Three possible methodologies for design research were reviewed and identified as a means to 

answer the research questions. These are unpacked as below: Action Research is focused on 

taking action to create practical knowledge and new forms of understanding (Reason & 

Bradbury, 2006); Participatory Action Research is a branch of Action Research well suited to 

community or group work (IDEO, 2012) focusing heavily on empowering users within 

democratic design processes (Crouch & Pearce, 2012); and Research through Design – an 

approach aligned most closely to the process of designing and creating (Frayling, 1993). Whilst 

each of these possible methodologies presented both benefits and challenges for this research 

Action Research was ultimately identified as the most appropriate approach, discussed as 

follows.   

 

3.3.1 Action Research 

 
Kurt Lewin (considered the originator of the methodology), pronounced Action Research as 

essential to informing and actioning social advancement, stating that there is “no action without 

research; no research without action” (Adelman, 1993). It is a process focused on establishing 
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‘situational understanding’ by collecting, interpreting and reflecting on data to enable practical 

action (Elliot, 1993). Action Research involves users in the research process and promotes that 

researchers ‘learn by doing’ (O’Brien, 1988); the researcher’s principal aim is to step into a given 

social situation and co-learn with users to recognise and improve the knowledge and practice 

within the research area as opposed to generating theoretical knowledge (Elliot, 1991).  

Action Research offers a systematic and iterative approach to the definition, solution and 

evaluation of research questions through four basic stages (Figure 10): 1) Plan- Identifying 

questions; 2) Act- Collecting information; 3) Observe – analysing and sharing results; 4) Reflect – 

evaluating and revising research and design direction (Reason, 2000).  

 

Figure 10 Action Research Model (Reason, 2000) 
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Susman & Evered (1978) describe six advantages of adopting an Action Research methodology:  

• Action Research involves system development as the researcher progresses through a 

cyclic process of reflecting, planning, acting and observing, before assessing and 

specifying learning.    

• Action Research is context specific, situational and future orientated: each individual 

research study is unique and therefore, the researcher can only take, or support action 

founded through understanding informed by involved stakeholders as to the current 

problem situation.  

• Action Research is collaborative: the researcher is an active participant in both the 

research and problem solving of the research.  

• Action Research is applied as an experimental approach in harmony with the inquisitive 

nature of the research, generating theory grounded in action: whilst theory may afford 

guidance around diagnosis of a problem situation, the applicable resultant action taking 

and actions in themselves may also support the development of theory by evaluating 

action(s).  

• Action Research aims at the enhancement and gaining of new knowledge of relevance 

to practice, providing a framework to gain rich experience information. 

• Action research is agnostic: regardless of any initial hypotheses, the researcher cannot 

fully know the theory or direct actions beforehand as these are informed and iterated 

by examining on-going research activity and any consequences.  
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These key points illustrate Action Research as appropriate in evaluating interventions and 

learning and exploring directions for change. It provides a clear and actionable framework for 

research with users and aligns with principles in Participatory Design practice, where 

researchers should be mindful of their chosen approach, carefully considering roles, 

relationships and impact.  

 

Since its origins with Lewin (1946), Action Research has been adapted and evolved to meet the 

needs of different social contexts (Somekh, 2006), rather than focusing specifically on delivering 

social advancement. Reason and Bradbury (2006) describe Action Research as “a participatory, 

democratic process concerned with developing practical knowing in the pursuit of worthwhile 

human purposes”. This is supported by Crouch & Pearce (2012) who state that the goal of Action 

Research is to “develop practical and relevant solutions to problems identified.” They propose 

that this distinguishes Action Research from other methodologies that focus on creating theory 

rather than practice. The process of Action Research is characterised in its desire to shift from 

existing to new practice; this is cyclical and nonlinear which calls for flexibility (Kemmis & 

McTaggart, 2000) and begins with a process of reflection and identification of the problem. 

McNiff & Whitehead (2011) expand upon this by building upon Reason (2000) ’s model and 

identifying a notional action-reflection strategy as in Figure 11. The iterative process employed 

within Action Research allows both researchers and users to actively collaborate within an 

action-reflection cycle, however disagreement exists as to the delineation of these roles and 

boundaries within collaboration.  
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Figure 11 Action-Reflection cycle (McNiff & Whitehead, 2011) 

 

Indeed McNiff & Whitehead (2011) describe the tensions that exist within Action Research. 

Whilst there is general agreement within the literature that action is concerned with 

undertaking actions to improve practice, and research is concerned with creating new 

knowledge about how and why any improvement may have happened, there is some argument 

in the field as to power relationships and agendas. Wadsworth (1998) describes four conceptual 

parties to research: i) the researcher/s; ii) the researched; iii) the researched for, those with a 

problem the research aims to address); iv) the researched for, those delivering service(s) to 

address the problem the research aims to address. Each of these parties within research has 

different motivations, needs and expectations related to their participation. This also implies 

that levels of participation will vary. For example, ‘the researched for’ might commission a 

researcher to study a problem situation (the researched). In this scenario, the participation of 

the ‘researched for’ might be limited to interim sessions with the researcher whose participation 



	 125	

in the study will be greater through participation with both the researched and the researched 

for. It is important here to note that the researcher stance should be defined. This might be: 

‘interpretive’ – or outsider - where the researcher is external and reports on their observations; 

or the research may be ‘self-study’ – or insider- where the researcher is active within the study 

and able to offer their own explanations as to process and findings (McNiff & Whitehead, 2011). 

Additionally, Action Research may present other challenges including achieving balance of both 

actions and research, and level of change (e.g., an individual, groups or larger scale, focused on 

implementing societal change).  

Thus, there are different perspectives and forms of participation within Action Research, each 

presenting particular challenges. Improper management of power in terms of relationships and 

agendas can be damaging. These imbalances are most often observed in Participatory Action 

Research (section 3.4.2) but are relevant concerns within all branches of Action Research. As 

such attention should be given to: managing levels of participation; defining which parties fulfil 

the actions and the research; and acknowledging the perceived benefits of the research practice 

i.e., is this more in favour of the researchers (i), the researched (ii) or the researched for (iii); 

(iv)? 

Textile design researchers such as Ballie (2014) have previously used Action Research to 

structure design interventions such as creative and generative workshops to increase 

sustainable consumer behaviours. By employing Action Research Ballie’s research supported 

creativity and iteration, and reflection. Indeed, Swann (2002) suggests that Action Research is 

appropriate for design research as it complements the interpretive and iterative nature of 

design, whilst providing structure to the activities employed within the process.   
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Inherently cyclical, Action Research can support the production of valuable knowledge of 

complex social problems through reflexivity (O’Brien, 1998). Relating back to Wadsworth’s 

conceptual parties within research (1998), in this study I (the researcher) (i) have studied that 

which has already been researched (ii) by working with the ‘researched for’ (ii) – older adults 

vulnerable to loneliness. This research has not sought to influence or impact policy (where 

Action Research has often been employed in designing for social change) but has used Action 

Research as an approach to structure the research as a means to understand and identify new 

ways of supporting social connectedness through textiles. By working with people who have 

experience of loneliness to generate new knowledge through prototyping textiles for 

connectedness, this research aspires to support future initiatives that will ultimately benefit 

people who may be vulnerable to loneliness. This aligns with the work of Godin & Zahedi (2014) 

who uphold the creation of new knowledge in Action Research can be supported by the building 

and evaluation of prototypes in real life settings with users.  

This research aimed to produce new knowledge around the experiences had by older adults of 

loneliness and social connectedness, whilst also attempting to change some of these 

experiences by creating new soft textile catalysts for connectedness.  

 

By using Action Research as a framework for this research activity, this thesis has been: 

• Involved in exploring new ways to improve the social experiences of older adults who 

may be vulnerable to loneliness 

• Exploratory and reflective in response to user participation and interaction; the research 

has benefitted from a cyclical process of on-going iteration, refining and learning 
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3.3.2 Alterative Methodologies 

 
Participatory Action Research and Research Through Design were also considered as 

methodologies for this research. These are discussed in detail as follows.  

Participatory Action Research 

 
Participatory Action Research (PAR) is a form of Action Research that extends the role of 

participants from co-learners to co-designers (Birnie, 2014). Whilst AR, involves action for 

change and the generation of new knowledge, PAR specifically focuses upon participation, 

aiming to amplify the voices of ‘powerless’ individuals or groups (Coghlan & Brannick, 2009) 

within the research process, allowing participants to “own the discourse” and “seize the power” 

through the research project (Herbert, 2005). This gives participants confidence in generating 

their own knowledge and theories within the design research team. Indeed, “a PAR process 

enables specific stakeholders to own decisions about those aspects of…development and delivery 

that directly affect them” (Ishak & Nordin, 2013). As such PAR can generate a detailed picture of 

a particular problem situation by integrating stakeholders across the research process and 

proportionally allocating decision-making power between participants.  

To be truly successful PAR requires people who are the focus of the study to undertake multiple 

roles (e.g., they may be both ‘participant’ and ‘subject’) as they should take part in all phases of 

the design process including analysis. Indeed, Kemmis et al., (2014, p.4) advise that PAR: 

1. Recognises the capacity of people living and working in particular settings to participate 

actively in all aspects of the research process. 

2. Is orientated to make improvements in practices and their settings by participants 

themselves.  
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Further, they suggest that PAR can support the researcher in: developing a deeper 

understanding of practices by learning about them from “within” the practice; communicating 

effectively with all stakeholders (e.g. designers and non-designers) to “speak a shared 

language”; building and sustaining strong relationships; becoming active and flexible in their 

role as facilitator and co-designer, responding to the evolving needs of the project and its’ goals 

(Kemmis et al., 2014, p.5).  

Thus, PAR can allow research to be fully grounded in participant experiences and views and not 

upon researchers’ interpretations or assumptions (McNicoll, 2018). Further, PAR can support 

researchers in a dual approach whereby knowledge and action are produced, and participants 

are empowered by using their own knowledge and experiences to address problems (Reason, 

1998, p.71).  

PAR is driven by participatory methods such as focus groups, workshops and auto-ethnography 

(e.g., self-reporting through diary studies) where focus is given to: 

• ‘Sayings’ i.e. participants’ own perceptions of the problem and their needs 

• ‘Doings’ i.e. participant’s actions and resources used to enable them  

• ‘Relatings’ i.e. participants’ relatedness to others and the wider world 

These methods support participants in articulating and exploring issues from their own 

perspective and enable the research to derive genuine insights about how practices are 

produced, reproduced and how they might transform (Kemmis et al., 2014, p. 20 – 21).  

In the context of designing new technologies and devices such as e-textiles, multi-stakeholder 

and multi-disciplinary research – such as PAR - can provide valuable opportunities for 

collaboration, knowledge exchange and innovation. However, researchers including Walker et 

al., (2015) have identified challenges in employing participatory research in these contexts 
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including tensions around use of language and terminology and depth of knowledge and 

confidence in the subject matter. So, whilst PAR processes aim to facilitate a shared language 

between participants, it can be challenging to agree upon shared definitions and ideas in many 

contexts such as technology and health for example. 

Researchers including McNicoll (2018) have employed PAR in the design of soft interactive 

communication devices for families with young children. Using methods such as interviews, 

(with parents and whole families), and co-design workshops aided by generative toolkits 

comprising craft materials and worksheets, McNicoll’s research developed a deep 

understanding of family communications through their sayings, doings and relations. However, 

whilst the use of PAR improved families’ awareness of their communications needs, it ultimately 

failed to produce lasting change to the ways they communicate. This was attributed to the fact 

that participants could not access or maintain the tools and technologies used beyond 

involvement in the project. Thus, in this instance PAR was not able to fully empower and enable 

participants in using their co-designed communications, and perhaps suggests challenges 

around management and realisation of participant expectations and future needs.  

Other researchers such as Hur (2015) have also used PAR within textile design research to co-

create modular fashion garments in craft and design workshops. Whilst their participants were 

able to design their own products and develop knowledge to support them in ongoing creative 

activity beyond the workshops, the researchers described a number of challenges including: 

managing and supporting participants of differing confidence and skill levels; and retaining 

objectivity during analysis. Indeed, the management of multiple research parties (with individual 

agendas) and therefore multiple data sets is widely acknowledged as a limitation of PAR.  
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Authors such as Kettley et al., (2015) present the related approach for participatory design 

research of ‘Person – or Participant – Centred Approach’ (PCA) which has been explored in their 

‘Internet of Soft Things’ project. They suggest that this is a humanistic and holistic methodology 

that addresses power dynamics where: researchers’ commitment to self-awareness and 

transparency in terms of their role and activities within a given study; safe environments are co-

created by negotiating and re-evaluating boundaries with all parties as the project develops; 

individuals are recognised as being dynamic; and co-researchers (i.e., participants) are 

encouraged in self-direction to create content. This approach champions inclusivity and accepts 

ambiguity, which the authors suggest can create openness and trust between participants (ibid). 

However, this approach might lack structural characteristics necessary to manage and support 

multiple stakeholders in exploring and realising design solutions.  

 

Ultimately, PAR was considered to be too ‘demanding’ for this research study. Although PAR can 

increase and indeed, deepen, awareness and understanding of a specific practice – such as 

experiences of social connectedness – PAR can also pose risks to participants’ rights (Birnie, 

2014). This is reinforced by authors including Wadsworth (1998) and Hawkins (2015) who 

suggest that complex ethical considerations may be presented since users can play multiple 

roles in PAR and have difficulty in differentiating between participation levels: the challenge of 

separating research – and indeed action - is discussed by several authors including Holmlid 

(2009) and McNiff & Whitehead (2011). And although it should be noted that this is also a 

challenge present in traditional AR, PAR can be especially challenging in this regard as 

participants may find it difficult to remain objective. Indeed, whilst it was important for 

participants within this study to feel invested in the aims and objectives, it was also important – 

given the sensitive and emotional nature of the subject matter (i.e., loneliness) – that 
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participants were able to feel safe and retain their objectivity. Therefore, PAR was deemed 

unsuitable for this study.  

 

Research Through Design 

 
In Research through Design (RtD) researchers use ‘designerly’ methods (Cross, 1972) and 

activities as a way of discovering, unpacking and addressing complex problems (Zimmerman et 

al., 2010). In RtD, studies are typically conducted in phases to explore, conceptualise, build, test, 

observe and reflect through the process of making (Jenkins et al., 2016). RtD takes its lead from 

unique insights and understandings discovered through design practice and focuses on 

generating fresh knowledge through the design and creation of new artefacts, materials and 

processes (Godin & Zahedi, 2014). RtD promotes the iterative building of ‘things’ to explore 

varied, experiential and relevant prototypes and to take the reflections of these designed 

‘things’ as research data into account (Turner, 2010). Folkman (2013) supports this by 

suggesting that RtD can “creatively explore new territories of use, meaning and impact.” 

RtD has been championed by design researchers such as Gaver (2012) who suggest that it 

supports: exploration and speculation; stipulation and diversification; and the manifestation of 

conceptually rich artefacts as embodiments of new knowledge. Indeed, RtD has supported the 

production of notable research in the context of interaction (Krogh et al., 2004), ‘playful design 

representations’ to support collaboration (Schoffelsen et al., 2013) and architecture (Liekens, 

2013) where designed artefacts have enabled investigation of the ways people “experience and 

learn to know the world” (ibid). Further, RtD, has been employed in the investigation and 

development of e-textiles by Toeters et al., (2012) who describe the methodology as supporting 

innovation by enabling dialogues with material and making and facilitating reflection on action.   
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Typical methods employed within RtD include those that are generative and interpretive, such 

as workshops, where participants might engage in crafting or mapping activities for example, 

and gameplay where participants are encouraged to immerse themselves within rules of play 

and stories (Schoffelsen et al., 2013). These methods support artefact creation, testing and 

reflection. 

 

Zimmerman et al., (2010, p. 310) perceive a core benefit of RtD as allowing researchers to 

employ designerly methods to approach ‘messy’ issues with agendas that may be unclear or 

even conflicting, such as Wicked Problems (Buchanan, 1995). Further, Archer (1995, p. 118) 

suggests that RtD can be useful in circumstances where the only way to ‘shed light’ is to 

‘construct something’. Thus, by creating ‘things’ it is possible to interrogate and test ideas. 

Indeed, a typical RtD process involves: foundational research; object creation; analysis of the 

object in context; and generation of new knowledge and/or theories (Herriott, 2019).  Thus, RtD 

can be viewed as an attempt to ‘re-link theory and practice’ and ‘re-value practice’ when the 

activities of science and practice have traditionally been viewed as distinct (ibid).  However, 

Zimmerman et al., (2010) suggest that theory-building is not often explicit or even the core 

intention in RtD. They suggest that this is due to a lack of standard documentation and analysis 

processes and a general ‘romanticising’ of design (where it is viewed as focusing on creativity 

rather than logic and rigor). Indeed, Swann (2002) states that: 

 

“The “act” of designing is a problem-solving “performance” that is not necessarily the 

same as research and analysis. Prospective solutions can even be generated without any 

research (in the usual sense).” 
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Further, Stappers (2007) suggests that the activities of planning, doing, action and reason can 

become intertwined within RtD processes. This may present further challenges to analysis and 

understanding.  

 

This lack of clarity and guidance underpinning the methodology has resulted in further criticism: 

Moore et al., (2010) states that RtD lacks “protocols, descriptions and guidelines for its 

processes, procedures and activities” suggesting a lack of scientific rigor; and Findeli (2008) 

highlights that “interpretations of the idea and principles of research through design may diverge 

and [thus] no real consensus has been arrived at yet”. These viewpoints undermine the mode of 

inquiry and point to a need for further development of the methodology.    

 

Thus, although RtD aligns most closely with the activity of designing artefacts – a core 

component of this research - this methodology was considered unsuitable within the wider 

scope of this research due to its’ lacking a clear model within which to guide and manage 

participatory activity.  

 

3.4 Study Methods 

To answer the research questions within this study methods including workshops, conversation 

and prototyping were employed to gather qualitative data. As discussed in Chapter 2: Literature 

Review, Section 2.1, whilst it is possible to capture a picture of loneliness by using quantitative 

research methods (such as loneliness measuring scales), these can be insensitive to the 

experiences of lonely individuals and have negative impacts upon their wellbeing (National 
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Academies of Sciences, Engineering, and Medicine. 2020). By contrast, qualitative methods 

(such as workshops) can support the building of deeper understanding around how and why a 

person feels lonely (Campaign to End Loneliness, 2016), and thus, how e-textiles might support 

social connectedness.  

 

The data gathered in this research was analysed using thematic analysis, specifically First and 

Second Cycle coding (Miles, Huberman & Saldana, 2014) (Section 3.7, p146). Using Action 

Research as a framework for activities, the research is structured in three main parts to answer 

the research questions. Whilst there is some overlap (see Table 9), the studies employed within 

this research aimed to progressively answer each research question. As such, Study 1 focused on 

addressing Research Questions 1 and 2, aiming to understand the problem area and context of 

the research by engaging possible end users in informal and group conversation: 

 

1. What do loneliness and social connectedness look and feel like from the perspective of older 

adults? 

 

2. What ways of interacting and social connections are key to the wellbeing of older people? 

i. What are the enablers and barriers for older adults in feeling socially 

connected?  

ii. How might the use of new technologies, devices and materials support older 

users in becoming more actively social? 

 

Study 2 focused on prototyping possible e-textile solutions in design workshops with older 

adults who have experience of loneliness.   



	 135	

 

Then, in Studies 3 and 4 participants were invited to test, question and evaluate the resultant e-

textile prototypes in experiential workshops. Thus, these studies focused particularly on 

answering the final research question: 

 

3. What role might e-textiles play in supporting the social wellbeing of older adults?  

i. What sensory and functional features of e-textiles are important in supporting 

feelings of connectedness? 

ii. Where are the potential applications for e-textiles as catalysts for interaction 

and connectedness? 

 

The studies (and methods) are described within the Action Research process seen in Table 7.  

 

 

 

 

 

 

 

 

 

 



	 136	

Table 7 Study flow applying Action Research framework 

 Study 1: User 
Engagement 

Study 2: Inspiration 
Workshops  

Studies 3 & 4: 
Evaluation of E-textile 
Prototypes 

Research Question(s) 1 & 2  3 
PLAN Literature & Contextual 

Review;  
Workshop Preparation 
and 
Support/Facilitation 
materials; Prototypes; 
Prototype 
Demonstrations 

Prototype refinement; 
Demonstrations 

ACTION Volunteering, 
Community 
Engagement; 
Discussion, Observation  

Workshops; Discussion; 
Brainstorming; 
Prototyping 

Workshops; Testing; 
Evaluation; Scenario 
development  

OBSERVATION Field notes Photography, Video, 
Audio. 

Photography, Video, 
Audio. 

ANALYSIS & 
REFLECTION 

Thematic Analysis: New 
knowledge; refined area 
of investigation 

Thematic Analysis; 
Prototypes and 
Scenarios 

Thematic Analysis; 
Feedback 

 

In advance of the research activities of each study, I engaged in a process of planning. This 

included identifying:  

• Pertinent Research Questions to explore as outlined by the research  

• Community groups and organisations with either experience of tackling, or the desire 

and openness to explore new ways of approaching the complex issue of loneliness  

• Relevant ways to present, discuss and explore the research concept with older adults   

• Appropriate methods to capture participant stories, experiences and ideas 

• Methods of analysis to study the data gathered  

I initiated and facilitated each action stage within the studies. Action is a core element within 

design practice: ethnographic and generative design methods including observation, workshops 

and prototyping were key; both researcher and participants were engaged in a process of 
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learning and discovery through building, interaction, and demonstration of prototypes; learning 

by doing (O’Brein, 1988). New actions were informed by previous activities and findings. 

Observation was employed during informal group activity and project workshops to garner 

insights. Short notes made by me during discussion and making activities, photographs, videos 

and workshop transcripts were also analysed as the research developed. Patterns, themes and 

preliminary findings were presented back and discussed with participants to encourage sense 

making within the Action Research process. This supported a process of collaboration, wherein 

assumptions, perspectives and directions within the developing research were questioned 

(Coghlan & Brannick, 2014).  

I reflected upon the developing body of data gathered throughout the research project by 

undertaking discursive debriefing sessions with the supervisory team and by using thematic 

analysis. This is unpacked in detail in 3.7.  

 

3.6.1 Study 1: User Engagement  

 
To addresses Research Questions 1 and 2, Study 1 (page 153) focused on scoping the landscape 

of loneliness and social connectedness as experienced by older adults, by engaging with various 

individuals and groups who come together to address a core need – social activity and 

interaction. Study 1 also identified participants for the developing research, some of whom were 

recruited for Study 2.  

 

The researcher volunteered with a local charity specialising in supporting older people (Food 

Train, Dundee) and attended two local knitting groups. The researcher chose to engage with 

these groups specifically due to their dual interests in crafts and enhancing the quality of their 
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social interactions. Furthermore, members of these groups expressed interest but lack of 

confidence or extensive experience in using technology to support their social interactions. 

Thus, these groups aligned well with the focus of this research: i.e., the intersection of textiles 

and technology for social connectedness.  

 

Food Train Friends – a subsidiary project of Food Train Dundee, tackle loneliness and social 

isolation directly through befriender services by matching older adults experiencing loneliness 

with volunteers who have similar interests. They can then connect over the telephone, or 

through one to one or group social activities. Thus, participants from this group self-identify as 

lonely and are motivated to increase their social activity and ways of reconnecting with peers 

and wider community. By engaging with service users, staff, family and other volunteers on a 

voluntary basis the researcher uncovered insights, needs and design opportunities for social 

connectedness and e-textiles through ethnographic fieldwork methods including observation, 

conversation and participation in shared and social activity, such as crafting, games and 

mealtimes.  

 

The researcher also worked with two local knitting groups. The first being a self-organised 

Sheltered Housing Knitting Club situated in a ward on the outskirts of Dundee. This group 

described knitting variously as a social activity, a ‘hobby’, and a ‘reason for getting out of the 

house’. Based in a housing complex of 60 residents, the researcher met with a small group of up 

to five members across three visits in the communal residents’ lounge during their usual knitting 

meets.  The second ‘Knit & Natter’ group based within a Dundee Community Centre, of up to 21 

all female members aged between 65 and 90 years old, identified benefits including (but not 

limited to) learning new skills, making friends and feeling part of a community. The researcher 
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met with this group bi-weekly for 8 sessions to work alongside members as they crocheted, 

knitted, talked, shared skills and stories and raised money for the Community Centre by selling 

their creations at charity events. In conversation with the researcher many members of both 

knitting groups described themselves as ‘sometimes’ feeling lonely but that their membership to 

the knitting groups as a way to lessen these feelings. They also expressed interest in developing 

alternative ways to mitigate or challenge loneliness.  

 

In Study 1, the researcher participated in various activities as initial fieldwork - from informal 

conversation, to day care voluntary work, to craft activities - in order to better understand the 

needs and concerns of older adults with experience of loneliness. The researcher took notes 

from these activities to explore initial themes and these informed subsequent discussions and 

identified possible participants for Study 2.  

 

The methods and findings of Study 1 are discussed in detail in Chapter 4.  

 

3.6.2 Study 2: Inspiration Workshops  

 
Grounded in participatory and design practice, research methods in Study 2 focused on 

developing possible future e-textile catalysts for connectedness rather than answering Research 

Questions.  

 

Participants were recruited through relationships built in Study 1 and via conversation with local 

branches of the University of the Third Age: “a UK movement of retired and semi-retired people 

who come together to continue their educational, social and creative interests in a friendly and 
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informal environment” (U3A, 2000). All Study 2 participants self-identified as having experience 

of loneliness: those recruited from Study 1 described themselves as lonely (to differing extents) 

at the time of the research, whereas U3A participants described themselves as having previous 

experience of loneliness due to bereavement, divorce and retirement for example.  

 

Group sessions comprised low-tech, playful, tactile and visual craft activity. Textile crafting is 

recognised as beneficial to mental and social wellbeing, providing makers the opportunity to 

learn new skills, challenge themselves and build relationships (Kenning, 2015). Group crafting 

allows space for both silence and discussion as participants work; this allows for non-linear and 

relaxed conversation (White et. al, 2013), and in a workshop setting, it also provides opportunity 

for analysis via prototyping, knowledge exchange and feedback. Verbal data from these 

activities were transcribed for analysis and coding.  

 

Workshops and discussion form the core means of enquiry within this study, in conjunction with 

playful design tools and practices focused on iteration and prototyping (Zimmerman, 2003). 

These are well-established methods within participatory design research and have proven 

effective at generating quality data in research pertaining to the experiences of older adults and 

user-product interactions (Martin & Hanington, 2012). In Study 2, two groups of five participants 

participated in a series of linked workshops (Figure 12) on campus at the University of Dundee 

that aimed to inspire and direct the research by identifying specific roles and scenarios wherein 

e-textile catalysts might be used to create opportunities for connectedness. These workshops 

took place over the course of nine weeks in the summer of 2017.  
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Figure 12 Study 2 Workshop Process 
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This process acknowledged the challenge of engaging older people in participatory or co-design 

research (e.g.  Xie et al., 2010) and followed Brandt et al., (2012)’s iterative ‘tell, make enact’ 

model (Figure 13) to structure and instil confidence in participants as active contributors within 

the design and prototyping activities.  

 

 

Figure 13 'Tell, Make, Enact' model drawn from Brandt et al., (2012) 

 

 The resultant prototypes were designed to prompt dialogue and social interaction, reflecting some 

core values participants identified as being key to social connectedness: identity, heritage, 

storytelling and reminiscence. Participants were also invited to engage in tasks between workshops, 

such as choosing an object that expressed or embodied a sense of ‘connectedness’ to present and 

discuss with the rest of the group. 

 

The methods and activities of Study 2 are unpacked in detail in Chapter 5.  
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3.6.3 Studies 3 & 4: Evaluation of E-textile Prototypes  

 

Studies 3 and 4, building upon the learning and findings of the previous studies, examined the 

role e-textiles might play in supporting older adults in achieving or maintaining social 

connectedness more deeply. In a series of five experiential workshops taking place on campus at 

the University of Dundee and at a local care home between September 2018 and March 2019, 

18 participants were invited to test, question and evaluate e-textile prototypes created during 

Study 2 (Figure 14). Participants included three new groups of six, four and eight people 

respectively, recruited from a local care home as well as the U3A group from Study 2.  

 

In the workshops participants experienced and evaluated the prototypes. Participants explored 

the functional and sensory aspects of the prototypes as the researcher gathered their subjective 

feedback using the d.School’s ‘I like, I wish, I wonder’ framework (Both & Baggereor, n.d.). The 

researcher observed participants as they interacted with the e-textiles, noting physical, verbal 

and gestural exchanges between participant and object as well as interpersonal interactions 

within the group. This identified practical and technical improvements that could be made to 

the materials and physical prototypes to enhance user experience, as well as highlighting 

possible affects or resultant experiences that may arise through use.  

 

The methods and findings of Studies 3 and 4 are explored in detail in Chapters 6 and 7.  
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Figure 14 Study 3 Methods and Workshop Process 
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3.6.4 Participants 

 
To generate, a) a rich and thorough understanding of older adults’ everyday social experiences 

and needs, and b) possible design outcomes that support the development and maintenance of 

connectedness, this research has been conducted face-to-face with participants.  

Participants aged 65 years and over with (self-reported or previous) experiences of loneliness 

have been sought within this research. Participants were recruited by the researcher during 

voluntary activities or in correspondence with service and/or community group coordinators. 

This involved initial informal visits and conversation to make to research known. Posters and 

written correspondence (e.g., email) was latterly used to inform and invite participants to take 

part in specific studies (see Appendix section A). Some participants were also recruited through 

word of mouth and peer relationships (e.g., neighbours). This was done in accordance with the 

Duncan of Jordanstone College of Art & Design, University of Dundee Ethics Application 

SREC0003. 

 

In Studies 1 – 4, most recruited participants had moderate to extensive experience of textile 

crafts and making. Some participants placed a high value on this, incorporating their individual 

craft practice (knitting and crochet for example) into their everyday routine; others craft less 

frequently but do so as part of pre-organised group activity with services that support them in 

maintaining social and physical activity. In Studies 3 and 4, additional participants with specific 

experience of loneliness or social disconnection were recruited from a local care home through 

university networks to experience and evaluate the e-textile prototypes. These participants did 

not identify as ‘crafters’ and thus, evaluated the prototypes from a different perspective (i.e., 

that of ‘non-crafters’).  
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Although the recruitment procedure did not exclude male participants, almost all participants in 

this research were female. In Chapter 2, Literature Review, Section 2.4.3 it was discussed that 

older men may be discouraged from participating in social activities or events that are largely 

populated by older women as this may contradict with their male identity (Goll et al., 2015). This 

was confirmed as a possible reason for a lack of male participants in conversation with service 

coordinators for the Friends Club, U3A and care home groups.  The knitting group coordinators 

further suggested that male participation may be reduced due to social norms and gender 

expectations within their age group: participants suggested that males are less likely to ‘enjoy’ 

soft social crafts.   

 

Further details on recruitment and participants involved in each study are provided in the 

individual study chapters (that is, Chapters 4, 5, 6 and 7).  

 

3.7 Analysis  

 
 This qualitative research uses thematic analysis and coding to discover and make sense of 

participant experiences, discussion and ideas.  Coding is a heuristic method of discovery (Miles, 

Huberman & Saldana, 2014). It is reflective in nature, as codes are assigned as a result of careful 

reading and understanding of meaning.  

 

Focused on gathering and interpreting the words of participants – who, established earlier in 

this thesis, are experts of their own experiences – in answering the research questions, three 
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types of data sets were gathered: i) participant knowledge and experience, ii) ideation and 

prototype generation, iii) prototype evaluation. This section discusses the analysis techniques 

used in this research. Further detail is provided on the analysis and findings of each study in 

Chapters 4, 5, 6 and 7.  

 

3.7.1 First and Second Cycle Coding 

 
Verbal transcripts from all workshops were compiled and analysed using First Cycle and Second 

Cycle coding, an iterative and inductive coding process that is conducted concurrently with data 

collection (Miles, Huberman & Saldana, 2014) to promote cyclical thinking about current data 

and future iterations (Figure 15).  This method of coding compliments the cyclical nature of the 

Action Research methodology employed in this study. First Cycle coding focuses on allocating 

codes to data ‘chunks’ – these can range from a single word to a dull page of text – to detect 

themes and clusters (ibid). Second Cycle coding works with the results of First Cycle coding to 

identify patterns by creating smaller categories or ‘pattern codes’, which can contribute to 

answering research questions or informing hypotheses (ibid).  First and Second Cycle coding 

therefore supports inductive investigation. Other methods for data analysis such as Content 

Analysis (QCA) and Discourse Analysis (DA), were also considered but ultimately viewed as less 

robust for this study. For example, QCA requires the establishment of an initial framework for 

data, and DA emphasises narrative over interaction (Williamson et al., 2018). By employing this 

coding-centric approach to the analysis, I was able to engage in a process of ongoing interaction 

and reflection of the data, to go “beyond the data, thinking creatively with the data, asking the 

data questions, and generating theories and frameworks” (Coffey & Atkinson, 1996, p. 30).  An 
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example of the process employed, using data from project workshops, can be found in Appendix 

section C.  

 

 

Figure 15 First and Second Cycle coding process employed in this research, drawing upon principles of Miles et al., 

(2013) 
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3.8 Chapter Summary 

 
This chapter has provided a detailed overview of the methodological framework employed 

within this thesis. This research included five key stages and three live studies where the 

researcher worked collaboratively, using qualitative design-led methods, with older adults who 

have experience of loneliness. Participants aged 65 years and over were recruited to craft and 

design workshops to discover meaningful ways of connecting with others through shared craft 

activity and the designing of soft crafted e-textiles. The forms of the e-textile prototypes were 

emergent and responsive to developments within the research. By becoming immersed in this 

iterative process, the researcher was able to observe, learn and comprehend more acutely 

users’ issues, needs and concerns. This process engendered empathy and storytelling between 

the researcher and participants, facilitating participants in a practice of active contribution to 

the research, imagining new and meaningful modes of interaction towards social 

connectedness. The textile artefacts have also been used as vehicles to understand what’s 

important in attaining and maintaining connectedness, rather than acting as definitive solutions 

in themselves.  

 

Table 8 details the methods employed in answering the research questions.  
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Table 8 Research recipe with methods employed in answering the Research Questions 

Research Question Data Collection  Data Analysis Presentation of 

Research Outcomes 

1 What do loneliness and social 

connectedness look and feel like from 

the perspective of older adults? 

Unstructured 

interviews with 

individuals and 

groups 

 

Synthesise 

information 

Thesis Chapter 4:  

Study 1: Scoping  

 

2 What ways of interacting and social 

connections are key to the wellbeing of 

older people? 

i. What are the enablers and 

barriers for older adults in 

feeling socially connected?  

ii. How might the use of new 

technologies, devices and 

materials such as e-textiles 

support older users in 

becoming more actively 

social? 

 

Craft and design 

workshops; 

conversation, 

prototyping; 

observation  

Thematic analysis; 

First & Second Cycle 

coding - 

Common or known 

perspectives and 

experiences  

3 What role(s) might e-textiles play in 

supporting the social wellbeing of older 

adults?  

i. What sensory and functional 

features of (e)textiles are 

important in supporting 

interaction towards 

connectedness? 

ii. Where are the potential 

applications for e-textiles as 

catalysts for interaction and 

connectedness? 

 

Design workshops; 

conversation, 

observation, 

evaluation 

Thematic analysis; 

First & Second Cycle 

coding  

Thesis Chapters: 

 

6: Study 3: The 

Dundee 

Conversation Quilt 

 

7: Study 4: Soft 

Sound Spheres 
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Three possible recipes were considered for this design research; each pertaining to a ‘bottom 

up’ approach to enable focus on locally defined perspectives and priorities by working with 

stakeholders as participants; and aligning with the processes and procedures in participatory 

design practice to support reflection and iteration. However, this research, driven by a design-

with mind-set grounded in the understanding of real-life experiences of people (Szebeko & Tan, 

2010), identified the Action Research framework as the most appropriate methodology for the 

organisation of the research activities, and to support an iterative and reflective approach. 

Whilst PAR and RtD recipes align well with the aims of the research (i.e., to generate new 

knowledge by co-producing prototypes as catalysts for change in sociality), both also present 

particular challenges which could be to the detriment of the research: PAR’s emphasis on 

participation can lead to complexity in stakeholder management, sense-making and decision-

making; and RtD provides no agreed-upon model or framework and as such, provides no 

roadmap for process or structure.   

 

Action Research resonated with the aims and objectives of the research practice. Extending 

from the social sciences’ Action Research advocates that research should be conducted 

practically ‘with’ rather than ‘for’ or ‘on’ people. Action Research presents a ‘dual commitment’ 

to “study a situation and concurrently collaborate with people in that situation by changing 

what it is together regarded as a desirable action” (Visser, 2009).  This aligns with the design-

with mind-set adopted within this research. Motivated by sense making and transformation, 

Action Research is an appropriate mode of inquiry as it promotes engagement, curiosity and 

questioning within examining practice and collecting evidence. 
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The iterative process of Plan–Act–Observe–Reflect within Action Research involves reflection in-

action to capture the ways people deal with the act of doing things responsively or 

spontaneously, as well as reflection on-action after the fact. Whilst this process parallels 

conventional design approaches it can also enhance the practice of research and design with a 

transparent structure of activities (Swann, 2002). Furthermore, Action Research is also 

Practical–Participative–Emancipatory–Interpretive (ibid), thus supporting collaboration and 

reflection upon the process as a collective emancipatory exercise. Thus, Action Research can 

support rigor and objectivity.  

 

The next four chapters describe the live studies in detail. Study 1 (Chapter 4) begins by scoping 

the wider landscape of loneliness, detailing initial fieldwork and findings. Study 2 (Chapter 5) 

details the Inspiration Workshops, using design tools and techniques to create prototypes that 

explore the possible roles and scenarios for e-textile prototypes in producing connectedness. 

Study 3 (Chapter 6) and Study 4 (Chapter 7) reporting on participants’ experience of using, 

critiquing and evaluating these prototypes.  
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CHAPTER 4: STUDY 1 – ‘SCOPING’  
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This chapter describes the first study within this thesis in detail. 

 

Study 1 investigates how social connectedness manifests in the lives of older adults and why it is 

important in the face of age- related issues or changes. It also investigates possible applications 

or avenues of exploration using e-textiles to address the problem of loneliness in older adult 

populations.  

 

Study 1 worked with older adults from social and textile crafting groups in Dundee to 

understand social needs, issues and experiences. By joining existing activities carried out by 

these groups such as knitting sessions, as well as leading project-based craft and design 

activities, the researcher was able to build a picture of local older adults’ social worlds. Further, 

this Study also provided recruitment opportunity for the Study 2 ‘Inspiration Workshops’.  

4.1 Introduction  

 
In this study social and craft activities were used as a vehicle to prompt conversation and to 

build connections between the researcher and local older adults. By engaging with older adults 

via participation in local groups and services the researcher uncovered initial insights, needs and 

design opportunities for social connectedness and e-textiles.  

4.1.1 Study Aims 

 
The aim of this study was to explore Research Questions 1 and 2 and allow the researcher to 

gain knowledge and understanding of lived experiences and perceptions of the central concepts 

considered within this thesis: 
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1. What do loneliness and social connectedness look and feel like from the perspective of 

older adults? 

2. What ways of interacting and social connections are key to the social wellbeing of older 

people? 

i. What are the enablers and barriers for older people in feeling socially 

connected? 

ii. How might the use of new technologies, devices and materials such as e-textiles 

support older users in becoming more actively social? 

 

In order to answer these questions in this study the researcher engaged with three local groups 

of older adults to gain insight and understanding around what supports or inhibits their social 

lives.   Voluntary appointments and ethnographic fieldwork methods including observation, 

conversation and participation in shared and social activity, such as crafting, games and 

mealtimes were undertaken. This engagement activity was carried out between 2015 and 2016.  

 

In response to Research Question 1, this study took note from leading researchers Christina 

Victor and Sabine Wildevuur in the respective fields of loneliness and social connectedness. 

Victor et al., (2009, p.49) suggests that in order to “to understand the social relationships of 

older people, we need to understand both individual behaviour and the social- cultural context 

within which that behaviour is located.” And Wildevuur et al., (2013, p.73) counsel: 

 

 “To understand what leads a large percentage of older people towards unwanted 

loneliness, it is necessary to talk to older adults and explore the individual perceptions 

and experiences of challenges, expectations and desires linked to social life: what is 
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important in social relationships? What does it take to stay socially connected – and why 

is it important? It may also be relevant to identify the specific activities that need to be 

accomplished in order to stay socially connected, as well as the barrier that arise in 

practice when people follow various strategies for staying socially connected.”  

 

Thus, the researcher set about a course of engagement, aiming to understand the causes and 

effects of loneliness and social connectedness ‘off paper’ and to explore the activities and 

undertakings of older adults as a means to satisfy or attend to their social needs.  

 

4.2 Approach: Voluntary Work and Community Engagement  

In order to better understand the social needs and concerns of older adults with experience of 

loneliness, in the context of Dundee, Scotland, the researcher participated in various activities as 

initial fieldwork – from engaging in informal conversation, carrying out voluntary tasks and 

running craft activities. Three local groups of adults aged between 65 and 92 years old were 

identified to consider their current and ideal visions of social involvements or conceptualisations 

of connectedness.  

 
The researcher worked with a local Friends Club and two knitting groups during the course of 

Study 1. As a craft activity leader with the Friends Club – a subsidiary service provided by Food 

Train Scotland that support older adults experiencing loneliness through befriending and group 

activities – and visiting knitter with both knitting groups, the researcher’s activity aligned with 

the groups’  aim to support older people in the community and afforded research opportunity 

by engaging members in creative activity to explore textile interest, skills and potential 

applications for e-textile as future catalysts for social connectedness.  
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The groups are summarised in Table 9 and the commencement of fieldwork is detailed in Table 

10.  

 

Table 9 Study 1 Participant Group Summary 

Participant Group Affiliation   Motivations for Group 

Participation 

Group Activities  

Friends Club Food Train 

Scotland 

Seeking social interaction and 

companionship  

 

Quarterly group craft 

activities  

Knitting Club Sheltered 

Housing 

• Knitting and textile 

crafting 

• Social interaction and 

companionship  

• Contributing to local 

community  

 

Weekly textile craft 

sessions 

Knit & Natter  Community 

Centre 

 

 

Table 10 Study 1 Fieldwork timeline 

2016 Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

Friends Club   Easter 

craft 

  Dundee 

craft 

  Bookmark 

craft 

 Christmas 

craft 

 

Sheltered Housing 

Knitting Group 

 Visit 1 Visit 2 Visit 3         

Knit & Natter     Knit 1 Knit 2 Knit 3 Knit 4 Knit 5 Knit 6 Knit 7 Knit 8 
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4.2.1 Participants and Recruitment 

 
In line with ethical approval granted, all participants from whom data was gathered were able to 

give their informed consent and met the inclusion criteria: aged 65 years or older; having 

personal experience of loneliness; experiencing no cognitive decline or other needs that may 

impede their capacity to participate; and an interest in participating in textile-based research 

activity.  

 

In advance of visits from the researcher, participants were provided with introductory posters 

detailing the scope and aims of the research via Service and Activity Coordinators (see Appendix 

section A). These functioned as initial invitations to participate in the research although 

participants were assured that their participation was entirely voluntary. The researcher 

underwent checks and obtained approval to proceed with voluntary work from The Protecting 

Vulnerable Groups (PVG) scheme.  

 

The recruitment procedure involved: approaching management staff from the charitable 

organisations, housing association and community centre with the research aims. If staff 

considered the opportunity to be mutually beneficial, groups who met inclusion criteria were 

identified. Staff then introduced prospective participants (service users; sheltered housing 

residents; knit group members) to the study via recruitment leaflets. Once participant interest 

was established, suitable dates for initial visits and voluntary work were then coordinated with 

staff and, where appropriate, the groups themselves. The latter applied specifically to the 

Sheltered Housing Knitting Group who self-organise knitting sessions. 
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4.2.1.1 Friends Club  
 
 
The researchers’ primary role in volunteering with this group was to plan, run and support 

themed craft activities with a group of older adults. The groups were predominantly female with 

only one male participant joining the second craft activity, and members were aged over 65 

years and living alone. All members of the Friends Club had been referred on to the group 

through the charity’s food shopping service, social prescribing or nomination by friends or 

neighbours who believed they were at risk of or were experiencing loneliness or isolation. The 

Friends Club was a new initiative at the time of the researcher’s initial involvement and as such, 

membership grew over the course of the four craft sessions.  

 

In advance of any Friends Club events, members were provided with a brochure detailing 

various upcoming outings and activities (e.g., group shopping and theatre trips as well as craft 

activities hosted by the researcher) and from this, would select sessions they had an interest in 

joining.  Thus, all Friends Club craft activity participants identified as having an interest in 

making and learning crafts. All Friends Club members live alone, and some noted that the time 

preceding holidays - which often feel like ‘a time for family’ - could be particularly difficult. They 

described the craft activities themed around holidays such as Easter of Christmas as ‘craft 

parties’, since they viewed these as celebratory social opportunities.   

 

4.2.1.2 Knitting Groups: Sheltered Housing Knitting Group & Knit & Natter 
 
 
The researcher worked with two local knitting groups. The first being a self-organised Sheltered 

Housing Knitting Club situated in a ward on the outskirts of Dundee. This group described 

knitting variously as a social activity, a ‘hobby’, and a ‘reason for getting out of the house’. Based 
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in a housing complex of 60 residents, the researcher met with a small group of up to five 

members across three visits lasting between 60 and 90 minutes in the communal residents’ 

lounge during their usual knitting meets.   

 

The second ‘Knit & Natter’ group based within a Dundee Community Centre, of up to 21 all 

female members aged between 65 and 90 years old, identified benefits including (but not 

limited to) learning new skills, making friends and feeling part of a community. The researcher 

met with this group bi-weekly for 8 sessions lasting 120 minutes to work alongside members as 

they crocheted, knitted, talked, shared skills and stories and raised money for the Community 

Centre by selling their creations at charity events.  

 

By working with these groups, the researcher aimed to explore and discuss the possible role(s) 

of textile crafts and artefacts in relation to their social worlds. During initial visits members 

described the skill levels within the group as ‘varied’. Some considered themselves ‘life-long’ 

knitters and crocheters having learned and honed their skills from family members or at school. 

Members working at ‘learner’ level viewed the ‘life-long’ crafters as ‘experts’ who were relied 

upon to teach, nurture and perfect developing technical skills.  

4.2.2 Activities  

 
In scoping the research area, craft workshops (i.e., Friends Club) and group textile making 

sessions (i.e. Knitting Groups) comprised the core activities of Study 1. Initial and informal 

introductions to e-textile materials and example artefacts were conducted alongside these 

activities to introduce participants to the medium and create a relaxed and open environment 

to explore and converse despite the sensitive nature of the research problem and newness or 
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unfamiliarity of e-textiles to a majority of participants. According to White et al., (2012) 

engaging in social rituals such as craft activities can support non-linear conversations which in 

turn allow sensitive topics (such as loneliness) to be raised, allowing researchers to have 

meaningful discussions with participants.  

 

This initial fieldwork was exploratory but the same core process with employed across all three 

groups (Figure 16). The nature of each research activity and aims for individual groups is 

detailed in Table 11.  

 

 

Figure 16 Study 1 Fieldwork activity process and introducing research aims 
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Table 11 Study 1 Fieldwork activities and aims 

Participant 
Group 

Activities  Total no.  
participants 

Age 
Range 

Gender Researcher 
Role 

Research Aims and Methods 

Friends Club Activities 1 – 4  
- Easter Crafting 
- Dundee 
Crafting 
- Bookmark 
Crafting 
- Christmas 
Crafting 

14 68 -92 13 
Female;  
1 Male 

Volunteer 
and craft 
activity 
coordinator
/leader 

 
1. Initiate discussion to explore 
core project themes (i.e., social 
needs, issues and experiences 
related to loneliness and 
connectedness) to learn older 
adults’ views and experiences 
2. Share research scope and 
introduce concept of e-textiles 
by referencing examples using 
paper-based/printed visuals 
and video* 
3. Gain initial feedback, 
thoughts and ideas and gauge 
interest in participating in latter 
studies.  

Knit & Natter Visit & Knit 1 - 8 21 65 - 86 21 
Female 

Visiting 
knitter, 
proceeding 
to knit 
group 
member  
 

Knitting Group Visit & Knit 1 -3 5 65 - 75 5 
Female 

Visiting 
knitter  
 

* Paper-based and video examples were used to illustrate existing e-textile applications relevant to the research 

where appropriate. Examples were derived from projects outlined in the afore-detailed E-textile Matrix in Chapter 2: 

Literature Review (section 2.7.1, Figure 9, p. 96). 

 

As previously stated, Study 1 participant pool comprised of 39 females and 1 male. None of 

these groups were marketed as ‘exclusive’ to female membership but rationalise their lack of 

male members as being due to social norms and gender expectations of their age group: 

participants suggested that males are less likely to ‘enjoy’ soft social crafts, such as knitting or 

textile art.  
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4.2.3 Overview of Analysis  

 
Field notes were captured from the activities comprising Study 1 to explore and support the 

mapping and identification of initial themes. An example of these field notes can be seen in 

Appendix section C. Quotes were captured by the researcher on post-its during the session. 

Phrasing and meaning of quotes were clarified with participants in the moment to ensure the 

researcher captured these correctly and in true representation of their words.  

 

The field notes and post-its were used as a means for thematic analysis, as described in Chapter 

3: ‘Methodology’ (section 3.7 , page 146), a qualitative approach using thematic analysis has 

been employed in Study 1. Qualitative inquiry provides insight as to the context surrounding and 

leading up to lived experiences (Haddon, 2011, p314). Thematic analysis was used to identify 

common and ‘lived’ experiences in characterising loneliness and social connectedness, from the 

perspective of older adults. This work informed subsequent discussions and project direction as 

well as identified possible participants for Study 2. 

 

The following sections within this chapter report on the findings as a result of engagement with 

Study 1 participants. 

 

4.3 Findings  

 
Field notes were captured during and immediately following visits. These were then collated 

together and analysed to identify themes. Five core themes were identified from patterns in 
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conversation around participants’ personal experiences and ideas. The resultant themes are 

summarised in Table 12.  

 

Table 12 Study 1 Themes from Study 1 Engagement Activities  

Themes Patterns and associated codes 
1 Communication 1.1 Familiarity 

1.1.1 Face-to-face and in-person interactions 
1.1.2 Regular contact 
1.1.3 Landline telephone  
 
1.2 Difference and disconnection 
1.2.1 Digital: smartphone; tablet 
1.2.2 Miscommunication; fragmentation of communication 
1.2.3 Management and responsibility of maintaining new communication skills 

2 Relationships and Routine  
 

2.1 Familial/Kin: 
2.1.1 Sense of belonging: loyalty; devotion; responsibility 
2.1.2 Impact of loss: bereavement; grief; challenge of ‘reconnecting’ 
2.1.3 Positions of power i.e. matriarch 
2.1.4 Emotional connections: expectations; pride; esteem; respect; hierarchy 
 
2.2 Friendship 
2.2.1 Companionship 
2.2.2 ‘Surrogate families’ 
2.2.3 Changing social circles: ‘shrinking’; reducing 
 
2.3 Routine  
2.3.1 Apathy: Lack of motivation; disinterest  
2.3.2 Motivation: ‘Looking forward’; making plans; excitement; fulfilment 
 

3 Identity and Personhood 3.1 Roles  
3.1.1 Familial: Matriarchal; protection, ‘feeling needed’; care; duty; purpose; 
pride 
3.1.2 Professional: pride; responsibility; reliance; expectations; esteem 
 
3.2 Social Identity  
3.2.1 Community member: affiliation; sense of belonging; pride; heritage 
3.2.2 Working class 
3.2.3 National and Local identity: Scottish; Dundonian 
 

4 Security: Community and 
Allies 

4.1 Contributing 
4.1.1 ‘Playing your part’ 
4.1.2 Participation 
4.1.3 Collaboration 
4.1.4 Altruism: ‘giving’; ‘giving back’ 
4.1.5 Peer connections and support 
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4.2 Respect and recognition 
4.2.1 Giving ‘due respect’; loyalty 
4.2.2 Recognition of others’ experience, needs and skills 
 
4.3 Community values 
4.3.1 Conforming; conventions 
4.3.2 Solidarity: shared goals; support 
4.3.3 Importance of ‘belonging’; social survival  

5 Health and Wellbeing  5.1 Physical Health and Wellbeing  
5.1.1 Impact of reduced mobility in remaining social 
5.1.2 Hospital stays and illness impeding social activity 
 
5.2 Social Wellbeing 
5.2.1 Craft as care and communication 
5.2.2 Participation as measure of social and emotional wellbeing 
 
5.3 Mental Wellbeing  
5.3.1 Conflation of loneliness and other mental health experiences 
5.3.2 Stigma: talking openly about stigmatised experiences such as loneliness 
and isolation 
5.3.3 Vice and addiction 
 

 

 

Through conversations focused on understanding participants’ social experiences, the 

researcher learned that the opposing concepts of loneliness and connectedness were 

understood in relation to: Communication (Theme 1) where participants described their desire 

to converse and connect with others, e.g. “I’ve always been a sociable person and I’m not going 

to let getting old stop me from still being myself, getting out there and actually talking to 

people” (F01); Relationships and Routine (Theme 2) where participants described absence of 

close or kin relationships as fundamental E.g., “Loneliness is emptiness; an empty house, no 

conversation or places to be” (S03); Identity and Personhood (Theme 3) where participants’ 

connections with others were defined by role and purpose, e.g. “I’m super nanny – always there 

for (my niece) when she needs a babysitter. I feel past it sometimes but it’s fine to feel needed” 

(S02); Community and Allies (Theme 4) where contributing to and maintaining community 

values were emphasised, e.g. “You didn’t worry about loneliness – we all lived together, my 
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brothers and sisters, my mother and father and my grandmother – we all saw and spoke to one 

another every day. We each had our bit to do and you were never home alone like I am now” 

(K02); and Health and Wellbeing (Theme 5) where participants emphasised the need to “make 

the effort to get out and meet with folk” (K14) to remain visible and a part of their communities.  

 

These themes are unpacked in detail below. Participants’ specific contributions to conversations 

are denoted using ‘F’ for Friends Club group members, ‘K’ for Knit and Natter members and ‘S’ 

for Sheltered Housing Knitting Group members.  

4.3.1 Theme 1: Communication  

 
Challenges were described around ways of communicating with changing or weakened social 

circles, or indeed, with younger people who are generally understood to be more familiar with 

new modes or tools of communication such as smartphones. Participants emphasised the ease 

and accessibility of familiar ways and tools for communication as supporting feelings of social 

connectedness and decried tools such as smartphones as being regressive in terms of 

supporting communication: whilst they increase opportunity to reach out to people, 

smartphones have also changed the quality and nature of communication. This resonates with 

previous studies that have identified technologies such as internet-enabled devices, as creating 

opportunities for connectedness. For example, Morris et. al (2014) champion technology as a 

vital link between older users and informational and discussion platforms in addressing social 

support needs. Other studies, exploring digital technologies in the context of health and 

wellbeing, confirm their findings but emphasise that technology can only be truly effective as a 

means to social connectedness for older adults when used in conjunction with real-time and in-

person contact (Billipp, 2001; Bond et al., 2010).  
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Familiarity (1.1)  

In conversation at the Sheltered Housing Knitting Group, S02, who was not a resident of the 

Sheltered Housing complex, described how she had ‘convinced’ the group to let her join as she 

had recently moved to the area (on the outskirts of the city). She recounted her initial 

experience of feeling “like an outsider” and ‘lost’ on her own as she was unfamiliar with the area 

and “never sees [her] neighbours”. She described the idea of being lonely as a ‘nightmare’, and 

as such the threat of loneliness motivated her to seek out companionship. Likewise, S04 

described her perception of loneliness as being ‘lost’, with “nowhere to be and no one to talk 

to”. As a self-proclaimed ‘bad knitter’ she did not participate in the group to learn complex 

patterns but rather to be with like-minded and experienced people, and to share her knowledge 

of the local area and community. S01 reinforced this: “She knows everything about everyone. 

More reliable than the [news]-paper!”  

 

Participants described ‘face to face’ communication (1.1.1), regular contact (1.1.2) and 

telephone calls (1.1.3) as imperative to feeling connected: “My grandchildren want to text, but I 

want to actually hear them and for them to hear me” (S05). They described feeling ‘kept at 

arm’s length’ by technology and the challenges presented by their diminished mobility and their 

families’ busy routines: “The [wheel]-chair means I’m very limited in what I can do and where I 

can go myself and it’s hard to fit in with what everyone else is doing” (S04), and “It’s hard to 

actually get to see [family] when they’ve all the kids different groups and activities to see to” 

(K07). Whilst advances in communication technologies were acknowledged as ‘clever’ and most 

participants owned smartphones, they used these more as portable photo albums to share 

images of their families and knitting creations than they did as communication devices.  
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Difference and Disconnection (1.2)  

Participants reflected on their challenges in communicating socially by evaluating differences or 

change. For example, F12, said: “I know old folk always say, ‘it wasn’t like that in my day’, but I 

really can’t understand why everyone’s glued to their phones these days. I was sat on the bus 

for forty minutes the other day going into town and hardly a head looked up between stops. It 

was so quiet and very sad. Unless you’re travelling with a friend, the buses can be pretty lonely 

nowadays. And it was never like that when I was young - There used to be a great tramline along 

the back of Lochee, I’d get that to work. You’d see so many of the same faces, sharing the same 

routes and routines. It was so much friendlier.” This suggests that aspects of the ways we 

communicate can be unfriendly or inaccessible for older adults. Regarding the latter, 

participants described further frustration around the use of and dependence upon technology 

for communication as it necessitated learning and maintaining new knowledge and 

communication skills (1.2.3) as well as financial input. E.g., “[The] Internet is very expensive; I 

got a quote for my building, but I wasn’t paying that for something I’ll barely use”. Indeed, 

participants perceived few benefits for them to connect or communicate with others using the 

Internet: 

 

F08:  Why would I spend the time I have learning how to use an iPad when I’d rather 

just have a cup of tea with someone? I can’t see how good conversation would 

come that way, it’s beyond me. 

F09:   I’ve seen my granddaughter on it and it’s just all sending faces and pictures. 

They’re not actually talking! 

F08: Aye, it’s like reading blooming hieroglyphics! It’s a different language all 

together.  
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This reveals that this group of older adults equate in-person interactions and communications as 

being more valuable and of improved quality than those they perceive as being had using the 

Internet. Further, this exchange reflects ideas that were expressed across all three Study 1 

groups where participants described increased instances of miscommunication and 

fragmentation of online communication (1.2.2): indeed, participant K14 described the challenge 

of coordinating a pick-up of her granddaughter as conversations had been conducted across 

different chat spaces such as text and social media.  

 

Beyond the barriers identified in using the Internet and Internet-enabled devices such as 

smartphones and tablets (1.2.1), participants described reliance upon digital modes of 

communication to connect with others as “unhealthy” and “lazy”, particularly in instances 

where people are living in the same town. For example: 

 

 “My neighbour’s grandson will sit and text his friends all day in the summer holidays instead of 

going out and playing with them. And most of them are a few streets over! It’s not right. Kids 

should be outside, running around with each other” (S03).  

 

4.3.2 Theme 2: Relationships and Routine 

 
Common to all conversations about social activity and connectedness, were discussions of the 

various relationships and associated inter-personal activities within older adults’ personal and 

social lives. Participants believe that having strong social relationships and routines (e.g., on-

going participation in knitting group activities) support optimal social health and wellbeing. 
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Research from studies such as Soulsby & Bennet (2015) also confirm this stating that social 

relationships “play a key role in maintaining older adults’ health, likely through the 

opportunities they provide for support exchanges, social engagement and sense of worth.” 

Maintenance of social relationships is important for older adults as increasing age may be 

associated with decreasing social opportunity through the loss of important relationships or 

capacity.   

 

Participants described strong social networks as being diverse, comprising different relationship 

types from familial/kin to wider community relationships. Predominantly, participants described 

their social worlds as being family-centric – research confirms spouses and adult children as 

being central social supports for older adults (Waite & Gallagher, 2000; Pahl & Pevalin, 2005) – 

however, participants emphasised the importance of having “other people” (K01) and other 

purpose in their lives, particularly as family dynamics and needs changed through age. This is 

confirmed by studies such as Fiori et al., (2006) who found that older adults who were 

embedded in diverse social networks (i.e., comprising both kin and non-kin relationships) had 

higher levels of morale that those who were embedded in kin-only. And indeed, Lee & Robbins 

(1995) suggest that it is the aggregate of diverse social relationships and experiences that 

gradually build and serve as the foundation for an individual’s sense of connectedness. 

 

Participants described strong familial or kin relationships (2.1) with spouses (although a majority 

described themselves as being widowed), siblings, adult children and grandchildren and 

associated these relationships with notions of purpose and pride. These feelings were described 

as essential by participants in helping them to remain active, confident and connected to their 

respective social worlds, and they emphasised the impact of losing or disconnecting specific 
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relationships upon social experiences.  Participants also described membership to organisations 

and groups such as local churches as being an essential ‘common tie’ that supported the 

relationships both within and around their families and fostered a sense of belonging (2.1.1). For 

example, K01 explained that her family’s shared commitment and continued attendance at their 

local church affirmed their shared values (i.e., faith and devotion) and therefore enhanced their 

sense of togetherness. Upholding the same view, other participants added that the church not 

only supported familial cohesion, but also provided access to a network of like-minded people 

with whom reciprocal and responsible relationships could surround and sustain families: “When 

we were having family, folks – all living near the kirk you know – could look after one another’s’ 

bairns or lend a hand when it was needed” (F01); “We belong to the church and you look after 

one another. Like when my man died, it was the people in my [fellow congregation] that held 

me up” (K16). Thus, participants described the loyalty demonstrated both to and from their 

churches as enhancing their sense of belonging.  

 

Diminished social experiences and interactions due to bereavement and grief (2.1.2) were 

described by participants as being impactful: “My husband died many years ago now, so I’ve 

been on my own a long time” (K01); “I used to be very active – physically and in my community 

at the church and things - but I’ve had so much bother with my leg the past couple of years. I’ve 

been on and off antibiotics for years and it’s not getting any better” (F01); “When you get to this 

age, it’s a case of checking the paper to see who’s still with you – or I suppose, it’s who isn’t” 

(F06).   

 

This sense of loss (2.1.2) was further conveyed in their discussions of the homes they had once 

shared with loved ones – many have ‘downsized’ by moving into sheltered housing 
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accommodation to reduce “the strains of cleaning and keeping a house that’s too big” (F01) for 

one as well as financial costs. Participants admitted there were challenging implications to these 

changes such as being less emotionally connected to their homes (e.g., “I moved out of the 

home I raised my family in, to this wee flat. It is easier for me to keep but it still doesn’t feel like 

my own”, F07) and in some cases unacquainted with their new area (“I used to live on the other 

side of town. I was sad to leave my neighbours and I don’t know who’s living beside me now”, 

S02). One participant (F01) also talked about the ‘politics’ of living in sheltered accommodation 

and how “decisions from ‘on-high’” negatively affected residents’ ability to run and participate 

in group activities: “They’ve not got any more funding to keep the warden on 24 hours, so we’ve 

got her for a window of a couple of hours a day and it’s impossible to get anything organised. 

It’s a disgrace. Most of us moved there because we wanted the extra support, and we aren’t 

getting it.”   

 

Thus, participants emphasised that these losses – of important people, family homes and health 

– could often result in further disconnection from crucial social contacts or activities due to lack 

of access, knowledge or awareness.   

 

Friendships (2.2) and exchanges within the groups were discussed as well as those external to 

the group, for example those of family members, friends and neighbours. Participants reflected 

that the opportunity to discuss and evaluate their various interpersonal relationships during 

craft activity ‘bonded’ them together. Indeed, the Knit & Natter group suggested that they were 

able to have valuable conversations together as they were “always frank but not unkind – we’ve 

no patience for the fluffy stuff these days!” (K01).  
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Participants acknowledged their membership to their respective groups as a way to identify and 

maintain companion relationships (2.2.1), where they could meet peers with shared interests or 

ideas. Within the Knit & Natter group, K16 joked that they were “less ‘knit’ and ‘natter’” and 

“more ‘stitch’ and ‘bitch’!” characterising their meetings as a space to “vent” and “set the world 

to rights”.  Regardless of their individual motivations, group members acknowledged that they 

shared similar life experiences and views and enjoyed the opportunity to come together and 

discuss common issues such as family, health and happenings within their local community. 

Another member continued that the Community Centre manager called them “the witches 

circle” as they were often heard to be “cackling” and “conspiring”.  

 

The other groups also used humour as a way to express the importance and reassurance they 

experienced from their new friendships. In the Sheltered Housing knitting group S01 joked that 

S02 and S04 “couldn’t knit to save themselves” when they first joined the group but that they 

“obviously stuck around for more than the patterns”, as a way to express their enduring bonds. 

And in the Friends Club, members routinely joked about their misgivings as a way to express 

their thanks for their new relationships. For example, F07, during a moment of indecision about 

how to complete some craftwork, noted F01’s disdain: “She’s thinking of me trying to choose 

which jam to take home from our trip [to the factory]. I was thankful for her advice or I’d have 

been there hours!”  

 

Beyond the humour of these reflections, participants recognised the strength of the social ties 

built through the group, likening their memberships with that of a family: “they’re my surrogate 

family” (K16) (2.2.2). This notion of friendships filling familial gaps was reinforced with 

demonstrations of empathy, compassion and concern for one another. For example, in the 
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instances where members were not in attendance, the group would join together and make 

plans to actively provide support:   

 

K03: [K02] has no family of her own. We need her to know she’s got us. We’ll send 

her along some patterns and wool with flowers and a card. You can’t get better 

if you’ve nothing to get better for. 

K16:  No sign of [K14] today? Has anyone heard from her? I’ll [give] her a call when I 

get in and make sure she’s alright. 

 

Indeed, one member (K14) described the knitting group and community centre as their “life-

line”, fundamental to their emotional and social ‘survival’. This notion of non-kin relationships 

being vital is discussed in Kahn and Antonucci’s (1980) ‘social convoy model’. This model 

suggests that as we age, so too does our ‘convoy’ of relationships, in terms of emotional quality, 

rather than only social quantity. 

 

Participants conveyed a sense of loss as they reflected on their personal and social 

circumstances: they perceived that their worlds were ‘shrinking’ (2.2.3) and that their lived 

experiences were becoming increasingly insular. They described their various losses as 

motivating their desire to participate in their respective memberships but noted difficulty in 

accepting or addressing the resultant practical, social and emotional challenges out with their 

time with their groups.  

 

Routine (2.3) provided by social activity was described as a key factor in supporting older adults 

in maintaining a sense of connectedness, as participants associated routine with specific 
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relationships and responsibilities. Maintaining habits and responsibility were described as both 

foundational to social needs, and motivational. For example, K14 told the Knit & Natter group: 

“When I was at home after my shoulder surgery, all I could think was getting back to my usual 

routine and you ladies! I’m sorry to tell you but you’re stuck with me!” This idea was echoed by 

another participant, S03, who suggested that knitting group events bolstered her through 

challenges with her own health: “When I was laid up after my op I got help to organise my 

knitting bag and I made square after square towards those blankets we made last year. I needed 

something else to focus on”. 

 

Participants described the absence of routine as demotivating (2.3.1) and a pathway into 

loneliness. Discussions revealed both a sense of apathy or acceptance of loneliness being a 

natural part of ageing (“that’s the way it is when you get older”), and frustration at the lack of 

control they felt in maintaining their social worlds and the activities that underpinned them. For 

example, participants described themselves as demotivated and less interested in the activities 

that they had once taken joy and pride in: “I was a dress-maker. I loved it. The time that went 

into it and seeing people happy with what you’d made for them. It was very rewarding to see it 

all come together. I certainly have the time to do it these days, but not the motivation” (F03). 

This participant explained that with increased spare time but reduced opportunity to create 

with and for others, her enthusiasm for dressmaking had gone. Disinterest in personal and 

interpersonal activities was described as “dangerous” or a “warning sign” that a person could 

“fall into [loneliness]” (K18), and so participants emphasised routine – and the people 

embedded within them – as key to maintaining social wellbeing.  
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Being consistently involved or accountable to specific people and/or activities was viewed as 

motivating (2.3.2). Participants highlighted opportunities to cooperate (such as fundraising 

events) as being particularly motivational as they provided individuals with a sense of purpose 

and groups with a sense of cohesion. Indeed, K07 described the sense of personal fulfilment that 

crafting brought her, and that making for others encouraged her to make plans and collaborate 

with other makers. The Knit & Natter group on whole discussed ‘looking forward’ and being 

‘excited’ about the future and your place within it as being important to social wellbeing: “I 

might be limited in my [knitting] skills but it’s still exciting to be involved in the [craft fayres], it’s 

something to work towards together and you know you’re making a difference by bringing funds 

into the centre.” Thus, participants demonstrated the importance of motivation as pathways to 

more positive social experiences, such as contributing to the community.  

 

4.3.3 Theme 3: Identity and Personhood 

 
Participants discussed aspects of themselves and their lives, past and present, such as 

personality, values, roles and group membership, as underpinning their social experiences and 

sense of connectedness, thus highlighting the importance of personal and social identity.) Study 

1 participants live in Dundee and identify as ‘Dundonian’. As such, they have a deep 

understanding and connection with the city that underpins their identity, many communicating 

this through their use of local dialect, terminology and references (e.g., the local ‘Telegraph’ 

newspaper as ‘the Tully’). These ideas resonate with previous research exploring identity and 

personhood, a concept more often discussed in the context of dementia care, but also relevant 

to ageing studies more broadly (Lamb, 2014).  
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The concept of identity is difficult to define explicitly, as definitions vary across disciplines: in 

political and social sciences identity is defined by categorisation of concepts such as race, 

religion and culture (Deng, 1995) whereas in anthropology and social psychology identity is 

perceived as a mutable process influenced by an individuals’ relationship to others (Abrams & 

Hogg, 2006; Hall & du Gay, 1996). Participant discussions in Study 1 reflect ideas from both of 

these standing points, as participants describe their sense of identity as being grounded in 

“where they come from” as well as the ways they relate to and support others in various roles.  

 

Roles (3.1) 

Participants emphasised the importance of being active within social units and having a role or 

purpose to fulfil within a specific community (whether that be social, familial, professional etc.). 

They described connectedness as a “two-way street”, something that depends upon 

relationships and is developed as a result of exchange, be that stories, experiences, advice or 

practical support. As they spoke, they evidenced their own roles and relationships: 

 

Familial Roles and ideas of: the matriarch; protection, ‘feeling needed’; care; duty; purpose; 

and pride (3.1.1) 

With the majority of participants being female, many conversations within the craft and making 

sessions focused on their roles of ‘mother’ and ‘wife’ and upon other personal relationships that 

they described as carrying a sense of “familial duty” (e.g., ‘sister-in-law’). They recounted stories 

that focused on their role as ‘protector’ or ‘matriarch’ and thus demonstrated their sense of 

purpose, position and capacity to care for others. For example, S01 related her own experience 

of connectedness to her roles of ‘wife’, ‘carer’ and ‘knit group lead’: in these roles she fulfils 

specific duties and feels she is an essential part of how the relationships and group function. 
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This gives her pride, purpose and contributes meaningfully to her sense of self-esteem. In caring 

for her husband and supporting other knitters within the group, she can visibly see the positive 

effects (e.g. maintaining her husband’s health and knitters’ developing skill) and understand the 

impact of her efforts. She described this as motivational and rewarding.  

 

Similarly, S03 described herself as “super nanny”: “[I’m] always there for my [niece] when she 

needs a babysitter. I feel past it sometimes but it’s fine to feel needed”. She continued that 

bringing the children into her home or the communal lounge also contributed to her feelings of 

connectedness within her neighbourhood as children ‘bring people out of themselves’, 

prompting conversation, smiles and fun. She described the impact of this upon residents who 

are mothers in particular: “It reminds you of caring for your own. It’s nice to have other people 

to focus on.”  She equated loneliness with being “idle” and “too focused on [negative] change” 

(i.e., in health and aging): “It’s easy to get stuck in a rut if you’re not feeling great but it’s a trap.”  

Ruts were characterised by apathy and withdrawal from social situations. She viewed this as 

perpetuating poor health and fostering negative habits such as “sitting in front of the TV all 

day”, “not picking up the phone” and “convincing yourself you’re fine on your own” and 

suggested that finding new roles or new ways of applying the skills and duties associated with 

certain roles as key to feeling both healthy and connected. 

 

Reduced quality and consistency of social contact with families was also discussed as 

participants described the changing wants and needs of their children and grandchildren as they 

grow and move into new life stages themselves. Indeed, as participants were predominantly 

female, discussions related to the changes in their roles as matriarchal figures revealed a sense 

of loss of responsibility and their being needed. For example: “My grand-daughters are growing 
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up now, they don’t come to visit as much – they don’t need me to look after them [in] the same 

way they [once] would have… they’re more [often] off doing things with their friends” (F05); and 

“My son’s nearing retirement now himself – he’ll want to spend the time on himself. He’ll never 

be away from the golf club now, I tell you! I’ll never see him” (F07).  

 

Although conversation was weighted towards the negative aspects of their losses (i.e., what was 

now missing), some participants also highlighted abilities, skills and responsibilities they had 

retained or maintained in the face of specific challenges. For example, F01 shared that: 

 

“I don’t have family myself, but I have always looked after other people – I was a Nurse 

and I loved it. I still try and look after my neighbours and friends as best I can now but 

it’s getting harder – I’m scunnered with my leg and my hands are getting stiffer, I can’t 

do a lot of the things I used to. But I still crochet baby shawls and throws - things to raise 

funds for [local charities]” 

 

Professional Roles and ideas of: pride; responsibility; reliance; and esteem (3.1.2) 

In their professional lives many participants had been in service professions as nurses and 

teachers for example and described the pride and duty associated with these roles as being 

important aspects of their personhood. For example, K09, K10 and F01 had been nurses prior to 

retiring, and spoke not only about the sense of togetherness and camaraderie that was afforded 

by the nature of their profession (“to care for the community” – F01), but also of responsibility 

they felt as healthcare professionals: “you literally have a duty of care- it doesn’t stop when you 

walk off shift” (K09). Other participants, such as K19 had been teachers, and they reflected on 

the satisfaction that their job had given them to watch children learn and grow. Both 
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professions were described as a source of pride and esteem, and participants reflected that 

these feelings were key in supporting them successfully in ‘performing’ these roles: the 

knowledge that they were successful and well thought of as carers and nurturers inspired them 

to continue in these roles.   

 

These conversations reveal the various facets of participants’ identities and sense of self, 

reflecting concepts within the literature such as impression management (Goffman, 1959), 

whereby individuals present or emphasise context appropriate facets – or roles - such as familial 

(e.g., matriarch), professional (e.g., nurse) or peer (e.g. knitting group member) (Abrams & 

Hogg, 2004; Heiss, 1990). By enacting these different facets of their identity within specific 

contexts (e.g., home life or professional life) participants were able to affirm their position and 

purpose within social units. The cultivation of facets is further related to the concept of 

personhood, which encompasses three key levels: the individual which connects with 

components such as personality, self-esteem and values; the sociologic which comprises social 

relationships, culture, responsibility, moral agency and memberships in professional and social 

groups; and the biologic which refers to physiological and basic human needs (Berenbaum et al., 

2017). By recounting their roles and personal experiences and values, participants emphasised 

their individual and sociologic personhood, thus confirming their importance to sustaining social 

worlds. 

 

Social Identity (3.2) 

Cameron (2004) discussed three core concepts as evidencing social identity:  

• Centrality where individuals identify and reinforce their social identity with the 

frequency to which their social group ‘comes to mind’ 
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• In-group Affect where esteem is developed and measured relative to perceived 

worthiness of membership, subjective evaluation of the group and the judgement of 

public perception of the group 

• In-group Ties where a sense of belonging and cohesion is developed. 

 

The Knit & Natter group demonstrated their community membership (3.2.1) as supporting social 

identity through their committed presence and contributions to the group and their personal 

identity by celebrating their common heritage, character and roles (e.g., as local Dundonian, 

‘strong-minded working-class women’, and mothers). Their crafting expertise identities as 

individual makers were also frequently evidenced. For example, K01 showed the researcher a 

stock of baby cardigans that the group had been working on for an upcoming charity sale. Whilst 

sorting through the items, K01 could identify the maker by their ‘signature styles’. E.g., “This will 

be [K19]’s – her stitches are so regimented; you’d think she knitted to a drum!” The group 

suggested that this stylistic trait was also reflected in K19’s personality, and this made her a 

valuable asset within the group. E.g., K03: “She just gets things done!” These demonstrations of 

appreciation were frequent over the researcher’s visits. 

 

Linked to roles and responsibilities, participants discussed their pride for living and growing up 

in Dundee and the influence that their surroundings and working-class community (3.2.2) had 

on their understanding of how social bonds are made and maintained. This was strongly 

evidenced during Friends Club craft sessions where Dundee was often described as being “like a 

village” as opposed to a city, due to its residents being so interconnected (3.2.3). For example, 

Participant F06 shared that although she had not known Participant F09 before joining the 

Friends Club, they had – within minutes of sitting down together – identified affiliates that made 
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them feel “instantly closer”. Participants agreed that this is characteristic of “their city” but 

more pertinent to their demographic in particular - they note that this is less likely to be the 

experience of younger generations due to the growing population of people originating from 

outside of Dundee moving into the city.  

 

In the Dundee Crafting (Activity 2) participants explored a collection of visuals and photographs 

depicting sights and scenes from Dundee during the 1940s – 1970s (on the advice of the Service 

Coordinator), which were then bonded on to ceramics tiles for use as coasters and ornaments. 

During this activity, participants connected over their heydays where they witnessed and 

benefitted from the economic and social developments within the city as a result of its’ 

manufacturing successes in industries including textiles, watches and computers. Many of the 

Friends Club members had worked in or were closely connected with people who were 

employed in these factories to learn new and high-quality skills. Although participants expressed 

sadness at the loss of these industries in the city over subsequent years, (“it was a real sin that 

all the business moved away from Dundee to India – so many specialist jobs lost as well as the 

community feel.”- K144) they reminisced and described the pride they had for their work and 

the contributions they were able to make to their communities within the city: “there’s no 

better feeling than caring for others and seeing them do well. You get what you give in a 

community.” (F01). This conveyed not only the importance of identity within their personal and 

social lives, but also the value they placed on contributing and belonging to their community 

(3.2.1). 

 
4 Whilst the participants’ main intention here may be to emphasise the impact of globalisation on the 
local industry, their perspectives also reveal common and generational prejudices that this research 
recognises as problematic. The inclusion of this quote aims to reflect the genuine views of participants but 
not to reinforce these ideas.  
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4.3.4 Theme 4: Sense of ‘Security’: Community and Allies 

 
Participants discussed the specific nature and norms of their communities and were explicit 

about actions that constitute and support ‘good’ and ‘strong’ communities: this included notions 

such as feeling “secure” or having “security” within social worlds by “contributing” and “playing 

your part” (participating; roles; shared goals; collaboration), “giving due respect” (recognition of 

others’ experience, needs and skills’; roles; obeisance) and “conforming” (conventions; loyalty; 

solidarity).  

 

This was evidenced most strongly by the Knit & Natter group who described “proper manners 

and behaviour” as essential and, during different conversations, provided examples of 

unacceptable behaviour that they deemed as detrimental to the successful functioning of 

specific communities such as: family units; friendship and social groups; and neighbourhoods.  

 

Actions of people who were judged as “anti- social” or “anti-community” within the knitting 

sphere included rejecting or disengaging with tasks related to group endeavours, such as 

seasonal knitting challenges or fundraising events and disrespecting another’s status (as an 

accomplished maker or authority on health experiences for example) by not seeking out their 

support or advice. Actions of those who were deemed as anti-social or anti-community within a 

wider social context included disregarding the needs of others by not supporting them within 

your own capacity (e.g., sharing car or taxi journeys) and failing to “back up” other community 

members even in the face of choices that were acknowledged as being ‘bad’ (e.g., K14: “Now 

I’m the first to admit that [she] was wrong, but family’s family”).   
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Actions of allies included sharing knowledge, skills and resources as well as validating and 

reinforcing community values. The former was evidenced in various ways from giving advice, 

circulating knitting patterns and donating materials and tools to group knits. The latter was 

demonstrated by acts such as donating to fundraising events (e.g., sponsored walks undertaken 

by members or their families) and ‘checking in’ on other group members outside of the knitting 

meetings during times where they might need additional practical or emotional support. For 

example, this exchange between K18 (aged early 60’s), K16 (late 60’s) and K14 (early 60’s): 

   

K18: I’ve made these hats, but I need [K16] to crochet the flowers to finish them off 

K16: I’ve shown you how to do them, but you still come back to me 

K18:  Mine are just never as good and you can rattle them off in no time 

K14: Auch, it’s part of the fun mucking in together though isn’t it? 

 

This revealed that this group believe that to be socially connected it is not simply enough to 

exist within a community; even the smallest actions can forge or break bonds and influence 

others’ opinions of you.  

 

Contributing (4.1) 

Thus, participants determined an individual’s social value by their contributions and 

participation within specific groups: in the context of the knitting groups, notions such as 

‘playing [your] part’ (4.1.1) and ‘giving’ or ‘giving back’ (4.1.4) were perceived as valuable as 

they demonstrated an individual’s desire to be a part of the group, as well as their altruism. 

Thus, participants perceived both the contribution made by peers, and also the motivation 

behind their contributions to be valuable. The links between ‘contributing to community’ and 
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connectedness has been evidenced by research into volunteering - an activity which is not only 

focused on altruism and supporting people in need, but also upon socially integrating the 

volunteer (Cornwell et al., 2008). Indeed, it is widely acknowledged that volunteering can 

positively contribute to society, enhancing social capital as well as wellbeing (Brown et al., 

2012). Thus, the ability to meaningfully participate (4.1.2) and meet the needs of other 

members was viewed as an important way to maintain and grow the group, both in terms of the 

quality of work produced (such as nurturing knitting skills for example) and solidifying peer 

connections and support (4.1.5) which was demonstrated through internal collaboration (4.1.3) 

as well as providing additional support out with the confines of the group activities (e.g., car 

shares or hospital visits).  

 

Respect and Recognition (4.2) 

Participants believed that respect and loyalty (4.2.1) were essential to the proper function of 

their groups. For example, S01, as lead of the Sheltered Housing Knitting Group, was held in 

esteem by fellow members as an accomplished knitter and tutor for those who are less 

experienced. S04 explained that “her know-how helps me when I am struggling with a pattern” 

but emphasised that, more than the practical support, it was S01’s recognition of S04’s 

individual needs and skill level (4.2.2) that bolstered her to develop her knitting skills: “she gave 

me a notebook to keep count of my stitches because she could see I was getting muddled trying 

to keep a note in my head.”  Similarly, in a Christmas crafting session, F01 was observed to share 

her own ‘tips’ with fellow crafters F07 and F08 as they encountered challenges in completing 

their crafts. F07 and F08 demonstrated their respect for F01 by praising her knowledge and 

technique, but also reflected that they felt respected by F01, who had not belittled their own 

lack of skill, but rather viewed the exchange as an opportunity to share and help her peers.  
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Community Values (4.3) 

Participants expressed that shared endeavours, values and goals were also essential to the 

proper function of their groups. This is also reflected in the literature where shared values and 

goals have supported social cohesion and connectedness in the context of schools (Rowe et al., 

2007), spiritual health (Bellingham et al., 1989), and mortality (Routledge et al., 2004). These 

studies demonstrate that group conforming to shared values supported group direction and 

completion of tasks. In the case of the Knit & Natter group conforming and convention (4.3.1) 

was evidenced by members deferring to more established members’ ideas or methods for 

making rather than using working to individual patterns in group projects such as a knitted 

Easter chick fundraiser. The importance of solidarity, shared goals and support (4.3.2) was 

demonstrated by the Sheltered Housing Knitting Group as they described their involvement in 

the design and decoration of a new communal lounge: as regular co-users of the space they 

identified upgrades such as light, moveable furniture as integral to supporting not only their 

knitting group needs but also of other groups within the complex such as an informal indoor 

bowls club. Across all groups, participants explained their membership to their respective 

groups as being essential to their sense of belonging and social survival (4.3.3) in the face of age-

related changes and life transitions: “this [Knit & Natter] is my constant [source of social] 

contact.” (K03).  

 

4.3.5 Theme 5: Health & Wellbeing   

 
Although participants described the breaking down of social circles and the loss of connections 

and relationships as ‘part of the natural aging process’, they also recognised loneliness arising 
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from age-related changes and life transitions as a health and wellbeing issue. Negative impacts 

such as reduced mobility (5.1.1) and opportunity for physical activity (through activities with 

others, for example) were highlighted as damaging. Diminished access to social support was also 

highlighted as detrimental, perpetuating negative experiences associated with loneliness such as 

depression, stress and anxiety.   

 

Physical Activity and Encounters contributing to Health and Wellbeing (5.1) 
 
Participants recognised the face-to-face interactions that accompany physical and social 

activities as being stimulating and beneficial to health and wellbeing. They believed that being 

physically present during social situations and exchanges is crucial in motivating, encouraging 

and maintaining physical health. For example, they described trips to the local supermarket as 

once being a very social experience as they’d meet with friends and acquaintances that shared 

similar daily routines.   

 

Indeed, one participant, K08, attributed a recent improvement in her own fitness and general 

wellbeing to accompanying a neighbour who needed support during rehabilitation after some 

hospital treatment: “It’s done me the world of good too, even though it wasn’t me who was ill. 

We can talk as we walk – you don’t even notice that you’re working on your fitness, and you get 

to recognise the other people going about in their routines too. It’s nice.”  She emphasised the 

value of being physically active in this instance as connecting her with her local community and 

giving her the opportunity to actively support her neighbour who was in need. This links back to 

‘Theme 4: Communication’ where participants describe the importance of in-person 

interactions, and also resonates with Wildevuur et al.’s (2013) Three E’s Model which calls 
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attention to the facilitation of social encounters, exchanges and expectations towards 

connectedness.  

 

Indeed, participants stressed the importance of seeing and being seen by others. K16 likened 

loneliness to ‘invisibility’ and emphasised being physically visible as a way to avoid loneliness: 

‘Like my neighbour – I never see her, I don’t know anything about her. It’s easy to forget she’s 

there. But me, I like to be out and about and make myself known so I’m not [forgotten about]”. 

K14 continued: “Every Sunday without fail I go to the pub with my friend. Making the effort to 

be there and spend time with folk.” She described some visits to the pub as being a challenge – 

especially in the colder months – but described the social activity as important in helping her 

feel ‘a part’ of the community and in peoples’ minds. Similarly, F01, described social meetings as 

a way to be noticed and considered as well as an opportunity for her to ‘charge [her] batteries’, 

in a way that was not possible through other means of communication (e.g. on the telephone). 

Thus, she suggested social connectedness as both ‘responsibility’ and ‘energy’: if others can see 

and know us, there is more opportunity for us to receive the help we may need as a result of 

altruism or accountability, and through physical encounters and exchanges we can become 

perceptively energised.   

 

However, physical activity was also discussed as a possible threat to social wellbeing (through 

increased opportunity for accidents or falls for example) as participants across all groups 

expressed concerns around physical ability, illness and increasing instances or likelihood of 

hospitalisation as they age (5.1.2). Thus, rather than viewing physical activity as contributing to 

health and wellbeing, participants viewed the encounters and opportunities afforded by 

participating in physical activity as being more valuable to their sense of social connectedness, 
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citing examples including tea dances where participants partook in physical activity as a means 

to socialise. This is interesting when considering the role of peers in promoting and improving 

health and wellbeing activities and social cohesion. Indeed, previous studies including Buman et 

al., (2011) have demonstrated the benefits of peer-motivated initiatives and physical activity, 

but these investigations have focused upon increasing instances of physical activity rather than 

using physical activity as a means for increased social interactions with peers as is the view of 

participants in this current study.  

 

The needs of other participants (e.g., K06, a recovering stroke patient) also raises the issue of 

diminished coordination and hand dexterity and the challenges this poses when operating 

technological devices. This resonates with a study by Chen (2013) where technologies employing 

‘gesture interfaces’ (as opposed to mouse and keyboard inputs) were described as 

advantageous for older users who have limited fine motor skills and experience difficulty in 

manipulating the mouse or keys quickly or accurately (thus causing frustration).  Their study 

used touch screens to explore the use of gestural actions (i.e., where hand and body movements 

are used to interact with digital or virtual media) and discovered that these delivered use 

experiences based on natural and intuitive interactions. However, the user interactions were 

limited due to “computer anxiety”, suggesting that interfaces that perform like computers but 

do not look like computers might support use.  

 

Social Wellbeing (5.2) 
 
Across all groups, craft activity was discussed as a conduit for care and communication (5.2.1). 

Social participation and making with textiles were specifically discussed as a means of personal 

care and development. One member, K06, viewed her membership within the group as a form 
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of rehabilitation following a stroke: “I can’t talk or communicate as well as I could before. I’m 

hoping to knit together – ha! – the wires in my brain again by learning to knit.” Positioning 

herself within a new group of people and learning a new skill, she said was ‘forcing [her] to talk 

again’: “it’s great practice and I find myself laughing when I get it wrong.” Indeed, many 

participants used laughter and humour as a means to process changes in circumstance and to 

connect and bind their ties. E.g. K01 expressed, “You need a hard skin with this lot” and K08: “If 

you can’t laugh at your friends, are you friends?” 

 

Participants also used their shared craft sessions as a way to ‘measure’ their sense of wellbeing 

(5.2.2). The ways in which members performed their knitting within the group were used as 

indicators of their social and emotional health. For example, during one visit K16 shared “You 

know not to talk to [K14] when her knitting needles are clacking like that” to indicate that she 

was having a difficult day, and on one occasion S01 noted that S03 was inactive, “You haven’t 

touched your knitting today?” These acknowledgements acted as permission for K14 and S03 to 

share their difficulties. Their behaviours and making activity were also discussed as a means to 

highlight and reflect positive events within their lives at home. For example, during a Knit and 

Natter meeting: 

 

K07: That shawl [K19]’s making has fair come on since last week. 

K21: Aye, she’s excited for the grandbairn to arrive 

K19: Yes! I am knitting like the clappers – I want it to be done and ready.  

K07: It’s looking beautiful. 
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In this way, the group used knitting as a prompt or vehicle for the development of confidence 

and companionship. Indeed, engaging in textile group activity such as knitting has been found to 

improve confidence through the development of practical and communication skills (Riley et al., 

2013), both of which can contribute to increased social interaction (and therefore, 

connectedness).  

 

Mental Wellbeing (5.3) 
 
Loneliness and social disconnection were conflated and discussed interchangeably with other 

mental ill-health experiences and disorders (5.3.1), characterised as negative and detrimental to 

everyday life. This conflation of terms has also been documented in the literature due to lonely 

individuals often also experiencing impairments such as anxiety (Bekhet et al., 2008). Loneliness 

was most often equated by participants in this Study with depression and substance addiction: 

S01 described depression as having “no purpose or [sense of] place” and K14 suggested that, in 

the absence of social connections and support, people “turn to [substances] to fill their time and 

the gaps where [loved ones] should be”. Further, participants highlighted the issue of stigma 

(5.3.2) associated with experiences such as loneliness and isolation: “it’s not something you 

want to openly admit to, is it? Folk think it makes you weak, or maybe it’ll put them off and 

think you’re hard work” (K18). This reveals that despite the work of recent initiatives such as the 

Campaign to End Loneliness and mental health charities such as Mind, there is still stigma 

attached to loneliness for older adults.  

 

Activities that connect people to the needs of themselves and others were described as vital to 

mental wellbeing. Indeed, K07 likened textile craft practices such as knitting to a ‘healthy’ vice 

or addiction (5.3.3):  
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K07: Knitting is my vice. Some people have smoking or drink but mine’s knitting. 

Much better for you! 

R: What do you mean? 

K07: It’s like a compulsion. I’ll pick up my knitting when I don’t want to focus on 

things I’m worried about. It feels like a distraction but really, it’s giving you time 

to think.  

 

Thus, K07 uses knitting as a way to support her mental wellbeing. Indeed, participant consensus 

was that textile crafting is often ‘therapeutic’ and can support their mental health. The links 

between social participation, textile crafts and wellbeing are well documented (Katz-Frieberg, 

2010; Corkhill et al., 2014; Kenning, 2015; Green, 2017), with media calling for activities such as 

knitting to be prescribed “on the NHS” as it reduces loneliness and isolation and allows knitters 

to feel useful (Knapton, 2018).  K07 also described knitting as a way to practically care for 

others, which in turn positively affected her mental wellbeing: “I knit to look after people. I 

don’t always know what my family needs, but I can always make sure they’re warm and they at 

least know that I care and that I’m there.” Thus, demonstrating her craft as not only a tool to 

connect herself with her own feelings, but as a tool to connect her with others. The connections 

that can be fostered by gifting textiles has been discussed in studies such as Robertson et al., 

(2019) where 3D textile birds were crowdsourced from knitters across the UK and gifted to care 

home residents in the Outer Hebrides, connecting makers and residents or groups of residents 

through stories and tactile experiences elicited by the birds. These findings suggest that the 

time, energy and care that go in to the making of textiles can support connections between 

makers and users, or indeed between co-users. Thus, (e) textiles have the capacity to enhance 
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or maintain social wellbeing as tactile and tangible tools that can facilitate, embody or symbolise 

connections with others. 

 

4.4 Initial Explorations of E-textiles  

 
By way of introducing the concept of e-textiles and to practically illustrate the principle of 

integrating textiles and electronics, the researcher demonstrated simple e-textile samples to 

participants (Figure 17). By presenting participants with hand-crafted rather than overly 

technological samples, the researcher aimed to emphasise the textile medium and set the tone 

for lo-fidelity prototyping as a way to encourage critical thinking and explore possibilities for 

future e-textiles.  

 

 

Figure 17 E-textile samples, l-r: various fabric swatches featuring hand-sewn circuits that enable LED to light up 

(featuring conductive thread, tape and fabric patches); 'pinch' enabled hand-sewn circuit in action; musical 

embroidery featuring conductive thread that, when connected to Ototo sound board acts as a musical instrument.  

 

The researcher also showed a selection of exemplar projects from other designers and 

researchers that might serve as inspiration (shown using paper cards or screen as available). 
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These examples were explored as a way to discover participants’ thoughts and understand any 

appealing or deterring factors in terms of design or concept.  Examples were derived from the E-

textile Matrix Map (Chapter 2, Literature Review), and presented as objects that either literally 

connect people or act as conduits for connection by enabling communication and interaction.  

Example projects are detailed in Table 13.  

 

Table 13 E-textile Example Projects presented to Study 1 Participants to contextualise the research and prompt 

discussion 

Objects of 

communication and 

connection 

Description Objects that act as 

conduits for 

communication and 

connection 

Description 

Hamefarer’s Kist  

(White, 2011) 

RFID tagged knitted 

pincushions that connect 

families separated by 

distance by sharing online 

photo albums.  

Nice to Meet You  

(Kierkels, 2009) 

Heat reactive printed textile 

tablecloth prompts conversation 

around a table by encouraging 

participants to create new patterns 

using body heat. 

Pigeon Post  

(McNicoll, 2011) 

A communication system 

for young children and their 

families comprised of 

digitally tagged soft-textile 

toys. 

Tactile Dialogues  

(Schelle et al., 2015)  

E-textile pillow acts initially as a 

conversation starter between two 

people and encourages on-going 

communication.  

 

 

Pillow Talk  

(Little Riot, 2010) 

Networked pillow and wristband 

that send wearer’s heartbeats to 

loved ones in real time to foster a 

sense of intimacy and 

togetherness.   
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The chosen example projects and e-textile samples demonstrated the capacity for e-textiles to 

act as objects of both physical and digital interaction and communication.   

4.4.1 Participant Responses to E-textiles 

 
Participants evaluated the e-textile examples in conversation. Their responses were analysed 

and sorted into two categories to identify perceived opportunities and pitfalls for the use of e-

textiles in the context of social connectedness, as demonstrated in Table 14.  

 

Table 14 Initial Evaluations of E-textile Examples 

E-textile: Appeal  E-textile: Deterrent  

Enabling emotional connections Too abstract  

Reflecting the interests of intended user group Could be interpreted as ‘childish’ and thus, 

demeaning 

Related to roles that are central to later life e.g. 

grandparent 

Might be associated with having limited capacity, 

e.g. dementia 

Simple input resulting in meaningful output  Unnecessary novelty  

Capacity for personalisation  Difficulty to maintain or manage without technical 

knowledge 

Softening typically hard or ‘cold’ technology Impractical in terms of cleaning and hygiene  

Unexpected Limited opportunities for use  

Familiar materials and aesthetics   

 

Participants were largely positive about the example e-textiles, appreciating the benefits of 

using each in context, but did express concern that it would be possible for some of the 

artefacts to ‘infantilise’ or patronise older users. For example, Hamefarer’s Kist was praised for 
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celebrating the interests and heritage of users (who are Fair Isle knitters or relations of Fair Isle 

knitters) but was criticised for assuming older people could not use computers or smart devices 

such as mobile phones. Participants appreciated the idea behind the ‘Nice to Meet You’ 

tablecloth but suggested that it would be an experience of “entertainment” rather than 

interaction. As participant S01 expressed: “It sounds like something I would like to [experience] 

myself but I can’t think how it would encourage conversation as much as absorb you. I think it 

would be more of an individual [experience].” On the other hand, F03 felt that it was “child-like” 

and therefore condescending to older users.  

 

Tactile Dialogues was perceived as an intriguing object that had the capacity to hold users’ 

attention but was possibly ‘too abstract’ to result in any meaningful interaction: “I’m not sure 

you’d get how to use it without a lot of explanation or that you’d understand the [vibration 

patterns] as a way to have a conversation” (F01).  Pillow Talk resonated with participants as they 

recognised the emotive effect of hearing a loved one’s heartbeat during periods of separation, 

but they questioned the novelty factor, as expressed by participant K14: “It’s a lovely idea but 

how long would you realistically keep that up for? And what if the other person forgot to [put 

theirs on]? I think that could have the opposite effect.” 

 

Pigeon Post was the project most revered by participants. They described the concept as 

familiar and resonant as an extension of the ‘talking’ toys they have seen in shops, and as an 

important link between family members and caregivers. S03 described it as ‘making sense’: 

young children associate toys with comfort and companionship, and so extending the role of the 

object as comforter and companion to enable communication with parents for example, is 

rational. S01 and F01 expanded upon this by emphasising the comforting role textiles can play: 
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both knit and crochet clothing for premature babies and believe that the love they ‘pour’ into 

their creations can support families through difficult emotional and personal experiences. F01 

said, “They can see and feel that you care”, not just in the attention to detail to the clothing but 

in the gifting of the garments: the clothing provides and symbolises notions of warmth and 

protection. Beyond this, participants described the broader sensory capacity for textiles as 

capturing and containing ‘the senses’ of people and places. Participant F06, during a Dundee 

themed crafting session explained that jute material – its’ texture (“waxy and coarse”) and smell 

(“a bit chemical-like”) - was evocative of her mother who was a weaver in one of the local mills. 

This suggests that the use of materials that have personal significance in e-textiles might deepen 

the experience of connecting people.  

4.4.2 Initial Ideas for E-textiles  

 
Inspired and informed by their discussion and critique of example projects and materials used in 

the e-textile samples (such as conductive copper tape and steel-based yarn) participants 

imagined future e-textiles as artefacts that could look like ‘everyday’ objects but perform 

additional social functions. The ideas were elicited through discussions around appropriate and 

relevant opportunities for e-textiles within the lives of older adults. From conversation with 

participants, sketches of initial ideas to explore e-textiles for connectedness were generated.  

For example, taking the social ritual of ‘teatime’, conductive knitted coasters that invite new 

neighbours to tea were imagined (Figure 18).  
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Figure 18 Sketch of an initial idea ‘Fancy a Cuppa?’ (2016) which comprises conductive knitted coasters with 

responsive heat or weight sensors to indicate a neighbour has made a pot of tea and would welcome company.  

 

This idea engages e-textiles as a critical social touchpoint by harnessing everyday social rituals 

and spontaneous activities by augmenting familiar textile items. This is an interesting concept as 

it suggests that unplanned social activity is important to attending to our social needs, and not 

just planned or pre-agreed meetings. Participants expressed a preference for e-textiles that 

resembled familiar objects or materials indicating that these have greater resonance. 

 

Overall, participants praised the accessibility and intuitive means of interaction made possible 

by using the textile medium as an interface or prompt for communication and connectedness. 

For example, K07 acknowledged that although she can and does use her smartphone as a way to 

stay connected to her family members and friend groups, there are instances where e-textiles 
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could be used as a way to personalise or simplify communication. She identified with the 

customisation of textile input devices such as Hamefarer's Kist’s ‘knitted remotes’ and Pigeon 

Post’s networked soft toys and suggested that future textile artefacts building upon these could 

be used as ‘touch points’ to maintain relationships: “Sometimes you want to let someone know 

that you’re thinking of them, but you might sound like you’re getting on at them or judging 

them [when you check in] on text. You can [misunderstand their] meaning. Using personal 

[textiles] could keep it simple: you’re thinking of them because you care. And vice versa.” This 

suggested that e-textiles, when used as both embodiments and pathways to significant people, 

could support older adults in managing their relationships and supporting their emotional and 

social wellbeing. This notion resonated with other participants, such as S02, who described her 

conflicting needs to ‘not feel like a burden’ and feel ‘a part of’ her families’ lives: “I’m useless at 

[using my phone] so they get fed up of me not doing it right and I think that makes them [dread] 

a message from me.” She suggested that using an e-textile as an alternative way of 

communication might remove the technological difficulties of using ‘hard’ screen-based 

internet-enabled devices.  

 

The ease of customisation of e-textiles using textile materials to enable users in feeling 

personally connected to both the artefact and the user on the ‘other end’ was also appealing to 

participants. As suggested by K16, users could use ‘low level’ textile crafting skills to attach 

buttons and embellishments to ‘add character’ to the objects in representation of them as 

people, or the types of communication they might use the objects to enable. For example, a 

grandchild could customise a textile object to demonstrate their interests and personality that 

will imbue personal meanings. Or a grandparent might personalise a textile to symbolise specific 

relationships or topics over which they might connect with others: S01 suggested, “You could 
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have [an e-textile] that is related to your family or more broadly to connect with your interests 

or past. Something like [the Hamefarer’s Kist remotes] could connect to pictures of your past as 

well as what your family are doing now.” This suggests that remaining in touch with both 

current relationships and personal histories can play important roles in social connectedness for 

older adults.  

 

4.5 Discussion 

 
Through craft and social activities, Study 1 explored the Research Questions 1 and 2 and 

gathered knowledge and understanding of the lived experiences and perceptions of the central 

concepts considered within this thesis. 

 

The craft activities employed as part of this research and engagement strategy set the scene for 

relationship, rapport and trust building between researcher and participants. In addition, these 

activities enabled participants to discuss sensitive topics associated with loneliness such as loss 

and ill health: in shared creative activity participants were able to reflect upon their own 

personal experiences, perspectives and theories around the social lives of older adults and 

recognize similarities in others’.   

 

The findings from this Study are discussed in relation to Research Questions 1 and 2, as follows.  
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4.5.1 Research Question 1: What do loneliness and social connectedness look and feel 

like? 

 

Broadly participant perceptions align with the literature on loneliness and social connectedness: 

we know that poor health and wellbeing begets and is begot by loneliness and that social 

connectedness is supported by good health and wellbeing and increased opportunity and 

occasion for social activity. But more than that, these perceptions suggest that loneliness is not 

only a negative but fearful experience, and to be socially connected is not just desirable, but 

supports individuals in feeling safe and secure within themselves and their community.  

 

Indeed, analysis of participants’ experiences and perceptions revealed that a majority of 

participants associated loneliness with ‘loss’ (2.1.2; 2.2.3; 2.3.1) and social connectedness with 

‘security’ (of relationships, identity, independence, purpose and routine respectively). Lack of 

control or choice was expressed as perpetuating feelings of disconnection, whereby participants 

felt their ‘losses’ could not be reasonably recovered. Conversely, feeling safe, secure and 

confident in relationships (2.1; 2.2), health (5) and independence could empower people in 

remaining or re-connecting with social circles and communities.  

 

The scoping diagram (Figure 19) has been created to map current strategies employed to 

support individuals who are experiencing loneliness (as explored in Chapter 2: Literature 

Review) against key factors identified by Study 1 participants. The implications are that 

companionship, community activity and personal development (e.g., self-esteem, confidence, 

reaffirming identity, personhood and autonomy) are all factors, which can contribute to 

successful connections with others and regulate social lives and needs.  
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Figure 19 Study 1 Scoping Diagram maps known strategies to address loneliness against key factors identified by 

Participants 	

 

4.5.2 Research Question 2: What ways of interacting and social connections are key to 

the social wellbeing of older people? 

 

Study 1 participants demonstrated various ways of interaction as being key to their social 

wellbeing. Participants stressed the importance of traditional or ‘familiar’ (1.1) ways of 

communicating or interacting with others, such as in person or on the phone (1.1.1; 1.1.3), as 
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these support innate and intuitive interactions. Screen-based and digital interactions (1.2.1) 

were perceived as exclusionary and requiring new knowledge (e.g., grandchildren ‘talking’ in 

emotions as opposed to verbally) (1.2.3).  

 

Shared activity and values were identified as a core means to feel ‘a part’ of a community (4.3). 

The knitting groups in particular evidenced this as they set targets for projects and fundraising: 

using their knitting skills and ideas simultaneously supports members’ self-esteem whilst 

generating products that will benefit members of the local community (e.g., premature babies 

and their families) and raise essential funds for the group itself or local charities. Thus, this 

activity attends to several wellbeing factors as well as supporting various ways of interacting and 

broadening social networks.  

 

Other recurring themes were observed in Study 1 participants as they described the 

opportunities afforded and benefits of participating in the Friends Club and knitting groups. 

These can be aligned to the Five Ways to Wellbeing Model (New Economics Foundation, 2008) 

as described in Table 15. Individual participants’ motivations or perceived benefits for social 

participation in their respective groups were also mapped against the Five Ways model (Figure 

20). 

 

 

 

 



	 204	

Table 15 Opportunities and benefits of social participation related to Five Ways to Wellbeing Drivers identified by 

New Economics Foundation  

 Five Ways to Wellbeing Drivers 

Recurring 

themes 

Connect Be Active Take Notice Keep Learning Give 

Making new 

friends following 

bereavement; 

retirement; 

illness/change in 

health; 

relocation. 

‘Keeping 

busy’. 

Spending time 

with others who 

have similar 

experiences 

(i.e., knowing 

‘You’re not 

alone’). 

Learning new 

skills (sense of 

satisfaction, 

new hobby, 

new past-time). 

Giving time and 

passing on skills 

to others 

(producing sense 

of satisfaction). 

Seeking 

companionship 

with like-minded 

people. 

Getting out of 

the house. 

Reflecting on 

own experience 

in relation to 

others. 

Learning about 

other people 

and their lives. 

Contributing to 

community 

endeavours (Knit 

& Natter, 

fundraising).  

Engaging in social 

rituals (e.g., 

shared meals) 

Staying 

mentally and 

physically 

active. 

 Learning about 

what is 

happening in 

community: 

how to 

participate. 

Altruism. 

Belonging and 

community. 

   Being needed. 

 

 

 



	 205	

 

Figure 20 Five Ways to Wellbeing Drivers addressed and attended to my Social Participation 

 

This confirms that the social wellbeing of older adults is subjective: individual motivations and 

experiences of participating in social activities can differ from person to person, even through 

participation in the same activity (e.g., craft activity and group knitting). Indeed, participant 

motivations (2.3.2) ranged from solutions, distractions and preventative measures against 

loneliness, revealing that older people are acutely aware of and in tune with loneliness. For 

example, their motivations for being socially engaged and active are reflective (e.g., ‘Take Notice 

and ‘Keep Learning), driven by a need to expand and fulfil relationship needs (e.g., ‘Connect’), 

health needs (e.g., ‘Be Active’) and altruistic or esteem-based (e.g., ‘Give’).  
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This demonstrates that group activity, regardless of the motivation, can facilitate social 

interaction by addressing common needs of being around other people and belonging. 

However, older people who are looking for ways out of loneliness and to ‘open up’ and expand 

their social worlds, describe people from their age group as similar but not always the same: 

they might have similar life experience and roads into loneliness (e.g., death of a spouse or 

retirement) but do not necessarily have the same interests or desires for their lives. As such, 

connections are not exclusively sought of others in their age group. Indeed, in conversation, 

participants described various relationships that they deemed integral to their social wellbeing 

and sense of connectedness: from familial or kin (e.g., children and grandchildren) (2.1), to 

spousal, to friendship (2.2), to professional (e.g., colleagues and work networks) (3.1.2) and 

wider community (3.2).  

 

In Chapter 2: Literature Review (section 2.3.2, page 63) the work of Lee & Robbins (1995) was 

discussed (Figure 21). They purport that social connectedness is one of three chronologically 

developed aspects of social relationships (i. companionship; ii. affiliation; iii. connectedness).  
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Figure 21 Relationship Aspects outlined by Lee & Robbins (1995) 

 

Conversation with Study 1 participants has revealed that age-related and life changing 

transitions such as the loss of loved ones, changes in familial roles and sense of purpose and 

moving home can have an impact on how socially connected and supported older adults may 

feel. Resultant gaps in the relationship aspects described by Lee & Robbins (1995) can emerge 

and remain unfilled in instances where individuals are lonely or disconnected. It is possible that 

due to various losses and changes in later life, older people may find themselves ‘at the 

beginning’ of the relationship building process expressed by these authors: i.e., having lost or 
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lost touch with important people who fulfilled essential companionship, affiliation and/or 

connectedness relationships. Older adults seeking to remain socially connected may seek to 

replace these relationships in ways that would similarly be done in earlier life. For example, 

where companionship is formed through establishing ‘likeness’ with others, Study 1 participants 

have sought out individuals who have similar life experiences (e.g., as in Friends Club, where 

membership is motivated by loneliness or social isolation). To establish affiliation, which is 

established through ‘twinship’, participants have identified and built bonds fellow crafters and 

textile makers. A broader sense of connectedness is attended to through links with wider social 

and community groups. For example, the Knit & Natter group, brought together by their shared 

interest in knitting have developed additional relationships with other groups in the community 

centre where they are based (such as Mum and Toddler groups and Men’s Shed).  This suggests 

that a future e-textile for social connectedness should consider ways of establishing ‘likeness’, 

‘twinship’ and broader connections between users as a means to open up their social worlds 

and opportunities. For example, in neighbourhoods or between different generations.    

4.5.2.1 Research Question 2.i) What are the enablers and barriers for older people in 
feeling socially connected?	
 

Participant descriptions of enablers can be aligned with the Three E’s model (reiterated as 

Figure 22 below (Wildevuur et al., 2013)) discussed in Chapter 2: Literature Review (section 2.5, 

page 72). These focused on but are not limited to, opportunity for social activity (i.e., 

encounters), conversation or interchange in the form of skills-swapping or craft projects for 

example, (i.e., exchange) and shared values (i.e., expectations).  

Whilst participants acknowledged that groups such as their own are available for local older 

adults to access, they emphasised lack of opportunities for social activity as directly contributing 
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to loneliness. They suggested that increased opportunity focused on a variety of interests, 

hobbies and community endeavours could better support older adults in feeling more 

connected, but that there were issues around awareness and appeal. For example, across all 

three groups, there was only one male member (Friends Club) who, whilst expressing an interest 

in textile crafts (“I learned to knit in the army – I needed to be able to mend my socks!”) had 

been dissuaded from attending other activities due to his perception of the activities being ‘for 

women’. Indeed, he presented as a “proud man”, describing himself as “mostly self-sufficient 

and reliant” but in need of “more routine” since he relocated to sheltered housing in a different 

area of Dundee. This suggests that if future e-textile artefacts are to support the social wellbeing 

of older people in general, (as opposed to older women specifically), they must be designed and 

presented around themes and social norms that are inclusive of all genders.  

 

 

Figure 22 The Three E’s: Enablers for Social Interaction, Activity and Connectedness 
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Participant discussions evidenced successful strategies for social exchanges and integration as 

being those that are tailored to or suit the individual and their needs.  This resonates with the 

notion of roles (Moen, 2001) and the Linked Lives principle (Elder & Johnson, 2006) by 

considering social activity and participation as a way of supporting older adults through 

transitions or age-related challenges. Each group evidenced different ways of attending to 

individual needs, and thus managed expectations in different ways. For example, the Knit & 

Natter group offered members advice and counsel; the Friends Club supported one another 

through empathy and laughter at challenges of ageing; and the Sheltered Housing Knitting 

Group through active support and presence.  

 

4.5.2.2 Research Question 2.ii) In what ways might the use of new technologies, 
devices and materials such as e-textiles support the social wellbeing of older users? 
 

Participants’ advised that e-textiles, as possible social connectors, were appealing to their 

demographic as they do not appear to be digital since they are soft and malleable. Additionally, 

the simple interactions required to actuate e-textiles were deemed as appealing as this could 

reduce anxiety, which may be felt when using other (specifically screen-based) devices. Thus, 

using e-textiles might build confidence in the use of new devices and appeal aesthetically due to 

the familiarity of the medium.  

 

E-textiles were also discussed as supporting intergenerational interaction and emotional 

connections. E-textiles as soft technologies for communication and social activity can bridge 

gaps between generations by attending to the needs of the youngest and oldest users in terms 

of accessibility and input. By reflecting or integrating personal interests and relationships, 

participants felt e-textiles could act as both symbols and facilitators of emotional connection.   
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Conversely, participants counselled that it was possible for e-textiles to be perceived as childish, 

too novel or abstract and associated with diminished capacity. Additionally, limited 

opportunities for use and difficulty maintaining or updating and cleaning e-textiles could make 

them too impractical to be of use to this demographic. Future e-textile objects should not be 

trivial or demeaning.   

 

To ensure that future e-textiles are useful and usable, participants suggested that they should 

act as anchors or touch points for social interaction, activity and connections. This was 

demonstrated by the ‘Fancy a Cuppa?’ idea that augmented textile coasters as sensors to notify 

neighbours that the teapot was ready to be poured, and they would be welcome to join. Thus, 

participants identified possible future uses of e-textiles for social connectedness in the context 

of existing social rituals and events.   

 

Going forward, the researcher sought to explore the ways that e-textiles could be relevant and 

resonant within the lives and likes of older adults and strike a balance between playful or novel 

and being sensitive to the needs and experience of the user.  

 

4.6 Reflections and Next Steps 

 
Study 1 worked with three groups of older adults to discover perceptions and experiences of 

loneliness and social connectedness, and to begin to explore opportunities and possible future 

uses of e-textiles to better support older adults. This study practically laid out the complexities 

and challenges around having and maintaining social worlds in later life: from the loss of 
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relationships or capabilities in sustaining relationships to the social rules, roles and norms 

expected of relationships.  

 

Through engagement with these groups, the researcher identified five themes or aspects that 

are pertinent to the social lives of older adults:  

 

1. Relationships and Routine 

2. Identity  

3. Community & Allies 

4. Communication 

5. Health & Wellbeing  

 

These will be further explored in Studies 2 and 3 as crucial drivers for social connectedness.   

 

Early-stage explorations of e-textiles were also conducted through conversation and initial 

ideation and participants identified the following as essential functions for future e-textiles as 

catalysts for social connectedness. E-textiles should: 

 

1. Embody or enable [social/emotional/relationship] connections 

2. Reflect and respect the needs, identity and interests of the user 

3. Be accessible and support intuitive interaction (towards activation) 

4. Aesthetically resonate with users’ environment and belongings – i.e., look like 

‘everyday’ objects - but perform additional social functions 
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5. Act as critical social touchpoints by harnessing everyday social rituals and supporting 

spontaneous activity  

 

The activities of Study 1 informed the design and delivery of Study 2 workshops as a means to 

further the development of knowledge around the research foci and identification of possible 

future applications of e-textiles as catalysts for social connectedness.  

 

In addition to beginning to address the research questions laid out by this thesis, Study 1 also 

identified participants for subsequent studies: members of the Friends Club and the Knit & 

Natter group, in reflection of their social awareness (i.e., what they had and what they felt they 

needed to feel connected and socially secure) and engagement with the project aims and 

methods (i.e., textiles), volunteered to participate in workshops within Study 2.  
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CHAPTER 5: STUDY 2 – ‘INSPIRATION 

WORKSHOPS’ 
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5.1 Introduction  

 

This study builds upon the work in Study 1 and describes the workshop method used to support 

the design and development of a series of e-textile prototypes, imagined and informed by older 

people with experience of loneliness. Rather than addressing the research questions explored 

by this thesis, this Chapter describes and discusses the prototype development. 

 

A series of user-led Inspiration Workshops employed within this study functioned primarily as a 

means to ideate and explore possible future applications for e-textiles in supporting older adults 

in feeling socially connected. In addition, these workshops provided opportunity to glean further 

insights and understanding around these concepts through making.  

 

5.2 Inspiration Workshops: Design Process and Goals:   

 
Ten participants took part in a series of three linked workshops (Figure 23) over the course of 

nine weeks in the summer of 2017. The workshops aimed to inspire and direct the research by 

identifying specific opportunities wherein e-textile catalysts might be used to develop or 

support a sense of connectedness. Workshops were held three weeks apart to allow 

participants time to reflect on thoughts, experiences and discussions within the sessions, and to 

allow the researcher time to prepare materials and samples for successive workshops.  

 

The workshops comprised low-tech, playful, tactile and visual textile-based craft activity. Group 

crafting allows space for both silence and discussion as participants work. This allows for non-
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linear and relaxed conversation (White et. al, 2013b) and, in a workshop setting, it also provides 

opportunity for analysis via prototyping, knowledge exchange and feedback.  
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Figure 23 Inspiration Workshop Process Diagram 
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The workshops were planned to support participants through a basic design process (Table 16). 

Between each workshop, the researcher analysed and synthesised participant ideas to inform 

the materials and group-specific goals for the following session. 

 

Table 16 Study 2 'Inspiration Workshops': process and goals 

Workshop Focus/Goal Outcomes  

1: Social Textiles  Discovering social capacity of (e)-

textiles 

 

Initial ideas and applications for e-textiles.   

Interim Researcher sources any additional 

materials and technical advice and 

builds initial prototypes as required 

to support participant ideas. 

 

To support participants in realising and exploring 

possibilities through prototyping.  

2: Interactive Textiles  Defining scope for e-textile 

prototypes  

 

Combining textiles with electronics to develop e-

textile prototypes.  

Interim  Researcher sources any further 

materials and technical advice, 

building prototypes or aspects of 

prototypes as required.   

 

To support the development of prototypes.  

3: Textile Connections Developing and delivering e-textile 

prototypes (or prototype 

requirements) 

 

Delivery of e-textile prototypes and scenarios for use 

as objects for connectedness.  

 

In Workshop 1: ‘Social Textiles’, participants aimed to define the design space and ideate initial 

prototypes that might support social interaction by considering the problem area through 
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examination and discussion of existing e-textile projects, as well as personal experiences around 

loneliness. In Workshop 2: ‘Interactive Textiles’, participants continued to develop ideas by 

testing initial prototypes (constructed in the interim time between Workshops 1 and 2 in 

response to Workshop 1 activities), further exploring e-textile materials and applications, and 

investigating personal possessions that they associate with ‘connectedness’. In Workshop 3: 

‘Textile Connections’, participants finalised their prototypes through further developing 

prototypes and sketching out possible future scenarios for use. This was further informed by the 

sharing and discussing of personal textile possessions that they associated with ‘connectedness’.  

 

The intention of the workshops was to successively inspire and inform the design of project 

prototypes, in line with participants’ experience and understanding of the concepts of loneliness 

and social connectedness. Through making, discussion and demonstration of works in-progress 

and personal possessions, the Inspiration Workshops supported participants in exploring their 

ideas against personal experience and future possibility. This process instilled confidence in 

participants and provided them with clear direction for prototyping. This relates to the work of 

Brandt et al., (2012) who suggest making is part and practice of participation. They emphasise 

iterative activities of making, telling and enacting as complementary and connected activities in 

co-design contexts where the deeper meaning of artefacts and activities can be revealed 

“through the stories told about it and the scenes in which it plays a role”. 

 

5.2.1 Participants and Recruitment 

 
Ten participants were recruited through relationships which were established in Study 1 and via 

conversation with local branches of the University of the Third Age, which is a UK movement of 
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“retired and semi-retired people who come together to continue their educational, social and 

creative interests in a friendly and informal environment” (U3A.org.uk, 2000).  

 

The researcher worked with two groups of local older adults to ideate and imagine future e-

textile artefacts for social connectedness. Group 1 comprised five participants who also 

participated in Study 1: two are Friends Club members and three are Knit & Natter group 

members (identified by number as participants ‘F’ and ‘K’ as in Study 1). (Participants from the 

Sheltered Housing Crafting group in Study 1 discontinued participation in Study 2, following a 

change in circumstance and thus are not discussed within this Study).  

 

The second group comprises five participants recruited from a local branch of the University of 

the Third Age (U3A). All participants identify as having experience of making textiles, though 

only Group 1 and U01 and U02 from Group 2 describe themselves as current makers, through 

on-going participation in craft groups as well as their own practice or hobbies. All participants 

described themselves as having personal experience of loneliness. Participants are described in 

Table 17.  
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Table 17 Study 2 'Inspiration Workshops' Participant Characteristics 

Participant 

Group 

Affiliation Participant 

Number 

Gender Relationship 

Status 

Personal 

experience 

pertaining to 

loneliness  

Any additional 

needs/issues 

1 Friends 

Club; Knit 

& Natter 

F01 Female Divorced, 

living alone 

Loss of peers.  Walking aid user; on-going 

issues with mobility and 

hand dexterity.  

F02 Female Widowed, 

living alone 

Ill health; low 

mobility. 

Not specified.   

K14 Female Widowed, 

living alone 

Loss of spouse; 

loss of peers. 

Shoulder injury. 

K16 Female Widowed, 

living with 

daughter 

Loss of spouse; ill 

health 

Walking aid user; health 

condition(s) not specified 

K18 Female Widowed, 

living alone 

Loss of spouse; 

‘grown up’ family; 

no grandchildren. 

None offered. 

2 U3A U01 Female Divorced, 

living alone 

Divorce; 

retirement. 

Health issues alluded to 

but not specified. 

U02 Female Married, 

living with 

spouse 

Retirement; 

health issues. 

Health issues alluded to 

but not specified. 

U03 Female Widowed, 

living alone 

Loss of spouse; 

loss of 

peers/friends; 

grown up children 

and grandchildren 

living overseas.  

No info offered 

U04 Female Married Retirement. No info offered 

U05 Female Single, living 

alone 

Retirement; loss 

of loved ones.  

No info offered 
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5.2.2 Materials 

 
A range of materials and equipment was provided and made available to participants 

throughout the Inspiration Workshop series (Figure 24). This included traditional and everyday 

textile and craft materials such as fabric, yarn, fabric paint and image transfer paper. Conductive 

materials were provided, including steel-based threads, fabric and Velcro, as well as conductive 

inks (that can be painted on to surfaces including fabric) that act as electronic wires. 

Microcontrollers and sew-able components including light emitting diodes (LEDs) and sensors 

activated by buttons, for example tilting and heat, were also included in the materials kit. 

Materials were organised and accessible via a table in the workshop space. Participants were 

supported and introduced to unfamiliar materials and components by the researcher who gave 

initial demonstrations in Workshop 1.  

 

 

Figure 24 Example of materials provided throughout Study 2 ‘Inspiration Workshops', l-r: textile craft materials and 

tools; microcontroller and conductive ink samples; conductive fabric, thread and sew-able components (shown: 

battery holder and LED) 
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5.3 Initial Prototypes: Design and Development  

 

Participants were provided with materials comprising of every day and traditional textile craft 

supplies and electronic components to inspire and inform the design of future e-textiles. By 

engaging in group discussion, while they responded to and manipulated materials throughout 

the workshops, participants were able to generate new ideas and concepts. Through 

participation in a successive workshop programme, participants could reflect upon and then 

iterate their ideas. Prototypes comprised of paper sketches and tactile fabric objects. These 

were used as ‘functional demonstrators’ (Wildevuur & van Dijk, 2011) to illustrate participant 

ideas rather than present final designs. Participants employed role play5 and Wizard of Oz6 

techniques as part of their demonstrations. This supported the researcher in understanding how 

e-textiles might be used to facilitate and maintain social activities and connections.  

 

The general activities and prototypes generated in the Inspiration Workshops resulted in the 

design of the two main project prototypes: the Dundee Conversation Quilt and the Soft Sound 

Spheres (discussed later in Section 5.4, pp. 261-268). 

 

 
5 Role-playing - also known as experiential prototyping - is a method used to physically explore design 

ideas and scenarios through simulating or re-enacting scenes and situations – often with the use of props 

or prototypes - to imagine user experiences (Friis Dam & Yu Siang, 2020). 

	
6 The Wizard of Oz method involves ‘faking’ functional or interactive aspects of a prototype (such as 

digital outputs) to test out ideas without investing additional time and resources (Friis Dam & Yu Siang, 

2020).  
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5.3.1 Workshop 1: ‘Social Textiles’ 

 
Workshop 1 focused on setting the scene for the workshop series which was to consider the 

social capacity of e-textiles and imagine initial ideas and applications. Taking place on campus in 

a University ‘Art & Craft’ workroom (where paper and 3D student artworks were displayed and 

stored) participants – who were not all known to each other – described themselves variously 

during initial introductions as “intrigued” (U02), “excited” (U05) and keen to “do something 

different” (K16), or unsure of how they might contribute to the research, e.g. “I certainly want 

to help – it’s an important issue – but I don’t have any technical skills! I don’t know if ‘ll be any 

use to you?” (U03). The workspace, with works in-progress on display, in combination with a 

broad range of project specific materials such as fabrics and electronic components and basic 

prototypes, supported a sense of ‘discovery’.  

 

Activity 1: E-textile Demonstrations: Example Projects and Materials 

To demonstrate e-textiles in action and inspire participants, the researcher showed relevant 

projects from various international research studies including Hamefarer’s Kist (White, 2011), 

‘Nice to Meet You’ thermochromic tablecloth (Kierkels, 2009), ‘An Internet of Soft Things’ 

(Briggs-Goode et al., 2016) and ‘Pillow Talk’ (Little Riot, 2018), before inviting participants to 

explore a selection of materials and components. Participants described the “transformation” of 

fabrics and yarns from traditional to electronic through the incorporation of conductive 

materials (such as metal based fibres and inks), as “clever” (F01), “fascinating” (U02) and 

“charming” (U05). They suggested that the merging of ‘old’ and ‘new’ could support older users 

through the ‘simplification’ of technology: 

 



	 225	

U01:  It’s using modern technology through the medium of old technology – 

textiles. There you go, that’s a good punch line for you!” 

U02: Yes, it’s more inviting –  

U05:  - and less scary, you know! I am good on my tablet, but I know plenty of 

people are worried they will do the wrong thing… there are worries 

about security and things.  

U01: Fabrics are much friendlier! And you can see the thing – it’s less 

mysterious. 

 

Participants largely felt that e-textiles could help older users who may lack confidence in using 

new or digital technologies, by ‘familiarising’ their form and simplifying their function. 

Furthermore, both groups responded strongly to the idea of textiles as a medium for 

communication. U01 suggested that the use of textile-based objects – particularly those that are 

personalised or used in personal contexts such as the home (as in ‘Pillow Talk’) – might ‘slow’ 

down or enhance the quality of communication and support more meaningful or thoughtful 

interactions:  

 

“Nowadays people don’t really listen. Especially to older folks – you might call to check 

up on them, but it’s just a quick conversation to make sure they’re alive! Maybe having 

something more personal to connect you with the person would make you stop in your 

tracks and think, ‘okay, let’s share something, let’s really talk’. It’d be a literal reminder 

of the person.”  
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Activity 2: Initial Ideation  

Building upon their initial conversations, both groups explored e-textiles with the aim of helping 

older adults to communicate. Group 1 took inspiration from the networked and knitted cushions 

from ‘Hamefarer’s Kist’ (White, 2011), which were personalised to symbolise specific family 

members. They described this use of textiles as signifiers: as an important opportunity to 

facilitate a sense of connectedness to important people and relationships. On the other hand, 

Group 2 took inspiration from projects such as the ‘Nice to Meet You’ tablecloth (Kierkels, 

2009), focusing on the novelty of interactive and responsive textiles as prompts for conversation 

and social interaction.  

 

Group 1 imagined “personal” (F01) or “homely” (K14) e-textiles such as customised patches and 

pictures (Figure 25, Idea 1) with specific aesthetic or material properties, to communicate 

aspects of personhood, such as identity as prompts for further interaction. For example, family 

tartans were suggested to signify kin-relationships and crochet or embroidered embellishments 

in reference to technical skills learned from peers. Thus, Group 1 viewed textiles as material to 

build figurative representations of social connections and use of materials to demonstrate skills 

which could form the basis of further interaction.  

 

Group 2 envisioned various textile objects (Figure 25, Ideas 2.1.-2-3) such as e-textile tablemats, 

games and Twiddle Muffs. They focused on textiles as artefacts or activities to support 

communication, by drawing upon social rituals for inspiration. This included activities such as 

storytelling and game play.  
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Figure 25 Inspiration Workshop 1 'Social Textiles' Participant Ideas, l – r: 1. Group 1 imagined personalised textile 

patches as signifiers of personhood and conversational prompts; 2.1 – 2.3. Group 2 imagined soft and sensory 

textiles objects such as place mats, jigsaw and domino pieces and twiddle muffs, as activities to facilitate 

conversation. 
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Participants suggested that the social roles of these textiles might be further extended by 

incorporating audio and illuminated features (LED). For example, in Group 1, participants 

identified that voice recordings, songs and sounds might be integrated into the personalised 

textile patches to enrich the tactile-visual stories presented. And Group 2 suggested that 

interactive light or sound features might be built into the game play of e-textile tablemats, 

dominoes and twiddle muffs to enhance the sensory experience, promoting prolonged 

interaction and thus providing greater opportunity for social interaction and conversation.  

 

Participants suggested that textiles as tactile artefacts might be explored further, as interactive 

objects for storytelling and social interaction, by embedding meaningful content (e.g., audio) or 

rules (for interaction) to support engagement and exchange during use. 

 

Activity 3: Idea Selection 

At the close of Workshop 1, participants voted on an idea that would be realised by the 

researcher during the interim period and in preparation for Workshop 2. Participants agreed 

that Idea 2.2. ‘E-textile Jigsaw and Dominoes’ should be built by the researcher (Figure 26) in 

order to demonstrate and discuss their capacity as prompts for social interaction and 

conversation.  
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Figure 26 Realising Idea 2.2. ‘E-textile Jigsaw and Dominoes’ using traditional felt material, conductive yarn, 

conductive Velcro and LEDs, resulting in light-up interactive textile games. 

 

Participants selected this idea as they perceived games as a way to connect people in various 

situations and circumstances and suggested that augmenting traditional games as e-textiles 

might enhance or extend these connections. This was articulated in a conversation by Group 2 

members: 

 

U05: It could be interesting to create something [like these games] because it 

could suit all ages… I mean in care homes I often see [residents] playing 

dominoes and stuff like that – so they already know how to play 

[dominoes] but you could make a gadget version so it’s the same but 

different? 

U01:  Building on existing skills and knowledge - 
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U03:  You can see it working for friends in the home, but it could also be 

intergenerational, couldn’t it? 

U05: Yes, in some areas they have school children going out and visiting 

elderly people in homes – you could see it being a fun activity for all.  

U04: And the young ones would learn about traditional games, and the older 

ones might learn more about the technology? 

U01: I mean really, it’s using the social tools of childhood – like games – but 

at different levels.  

 

Thus, participants viewed e-textiles as a novel opportunity to augment familiar social activities 

and objects such as Dominoes as a way to ‘add’ to everyday social interactions. They suggested 

that the incorporation of features such as light or sound to traditional games, might enhance the 

activities by disrupting the basic, ‘normal’ or expected interactions, and encourage further 

responses and exchanges. For example, incorporating lights into games might motivate and 

“liven up” (U04) social situations by introducing an additional sense of competition: 

 

U04: My experience of Dominoes in [care homes] is that they’re slow and not all that 

exciting – if you had to race to be the first to put all the lights on, that could add 

a bit of fun? 

U01:  Aye, you could imagine it bringing a bit of folks’ cheekiness out! 

 

Other participants suggested that the electronic augmentations could function as 

“interruptions” (U05) that could encourage conversational tangents or prompt memories: 
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U03: What if they buzzed or played a bit of a song or something like that when you 

piece them together? It wouldn’t have to be in any particular order, maybe even 

random?  

U02: I think random would be good, like when the radio plays a song you haven’t 

heard in ages and you go ‘oh, yes! Do you remember that?’ 

 

Indeed, participants suggested that e-textile games might be valuable for older couples at home, 

particularly in cases where a spouse is a carer: “I think those relationships must be very hard. I 

can imagine it being very stressful to care for your husband or wife and still be able to enjoy one 

another’s company, you know just ‘be’ together” (U02); “It would be a bit of fun, and they might 

be nice to hold and play with at the table together. It’d add something a bit different to your cup 

of teatime. Give you something different to talk about instead of just going through the 

motions.” (U03). Thus, participants envisioned e-textiles that ‘add’ to traditional games, as a 

way to supplement the fundamental activity and provide opportunity for stimulation, learning 

and bonding.  

5.3.2 Workshop 2: ‘Interactive Textiles’ 

 
The second session in the workshop series aimed to understand how an (e)-textile might 

support connectedness through interaction by: 1) discussing possessions that embody 

connectedness for participants; 2) testing the E-textile Jigsaw and Dominoes prototypes; and 3) 

engaging in further physical prototyping.   
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Activity 1: Show & Tell: Possessions that embody connectedness 

Participants identified and discussed personal possessions that they associate with 

connectedness, as a means to understand specific facets of their role or uses that might inspire 

the development of future e-textiles for social connectedness.  

 

Group 1, as consistent textile makers, identified the tools, equipment and creations associated 

with their crafts as vital ‘connectors’ between themselves, family, peers and the wider 

community. For example, F01 described how making handcrafted textiles such as crocheted 

shawls and blankets for various charitable and community projects, enabled her to meaningfully 

connect with others: “I feel useful – I’m using my skills, and I also feel it gives you something 

important to talk about. When you’re helping other people, you’re thinking about how to solve 

a problem. And it’s working together that brings you together.”  

 

K14 on the other hand, described knitting patterns as a kind of currency that connected the 

knitters in her group, encouraging further conversation and supporting group cohesion:  

 

“We all hoard [knitting patterns] and then swap them. So, if I know [K18] is looking to 

make a special type of cardi (cardigan) or something and I have the pattern, I’ll look it 

out and bring it in. And if I’ve made it before, I can help her with it. Likewise, if she’s got 

one that suits me, she’ll do the same. When you think about it, they’re really important 

to how we build our group.”  

 

Group 2, on the other hand, identified several different kinds of possessions, personal to each 

participant, that symbolised or embodied connectedness, as described in Table 18.  
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Table 18 Study 2 'Inspiration Workshop 2': Group 2: 'Objects that embody connectedness' 

Participant Possession Nature of ‘Embodiment of Connection’ (Participants’ perspective) 

U01 Walking pole • Symbolises being active and physically out in the community. 
• Is used in situations where U01 will encounter neighbours and 

fellow walkers and is there to support her in remaining able to 
have these encounters: “I’m not so mobile these days so it’s a real 
help for me. I wouldn’t get to see so many people if I didn’t have 
it.” 

• Is used as a prop within conversation – U01 can use it to point or 
indicate direction to enhance conversation about the walking 
environment or route.  
 

U02 Postcard collection • Comprises postcards U02 has received from others (kin and 
friends) with stories or personal messages that enable her to feel 
connected to the sender. 

• Also comprises blank postcards that U02 has collected: she uses 
these to send reminders to family and friends of previous trips 
(e.g., “It might be the anniversary of a special holiday and I think, 
I’ll send so-and-so this and we can take a walk down memory lane 
together”). 

• Postcards are tactile and hand-written: “They feel so much more 
personal. A person’s personality can be captured in their 
handwriting, don’t you think?” 

U03 Activity folder comprising 
writing, drawing and 
memory exercises  

The activity folder symbolises a challenging time in U03’s relationship with 
her sister as she recovered from a stroke:  

• “Communication was very difficult for her, so – as a primary school 
teacher you know – I made these for her to find her way back to 
herself, and back to the family. Stimulate her mind and help her to 
talk to us.” 

• “She’s now passed but this is a wonderful memory of her: the 
drawings are of our childhood home, or portraits of each other. 
You see, I’d do the activities too. I wasn’t just being teacher – we 
were doing it together, as sisters. Like we might have, when we 
were small.” 

U04 Smartphone and tablet Enables U04 to feel connected on several levels: 
• To family and friends through call and text functions. 
• To peers and wider community through access to social media 

applications. 
• To “the world” through access to news and media streaming: “I’ll 

rarely get a newspaper these days, because I can read it all on my 
tablet. Or I can watch the news on the BBC player.” 
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U05 Photograph album U05 described her photo album as a “very literal and traditional 
interpretation… I feel more connected to my family because I’m looking at 
pictures of them. And also, I feel connected to my family history and their 
achievements – you see this picture is of my father in his uniform: I don’t 
have a connection to the army myself, but I feel connected through him.” 

 

 

Whilst varying in form, all of the objects identified by Group 2 participants represented 

important interpersonal and social ties (i.e., family, friends, neighbours etc.).  

 

This activity of investigating and reflecting upon personal possessions served to inspire 

participants and further develop their thinking around the roles and meaning of objects in 

supporting connectedness. Across both groups, the possessions identified, suggest that 

successful project prototypes should convey or enable connections with people or communities 

who are significant to the user.   

 

Group 1’s discussions revealed their perception of textiles – both the material and tools used to 

make them - as physical signifiers of their connections to others. In Group 2, most participants 

presented non-digital possessions, emphasising the sentimentality of tactile and tangible objects 

as props and reminders to connect with others. Discussion around both non-digital and digital 

possessions revealed that participants perceive objects as ‘gateways’ for further interaction and 

connection: the Walking Pole physically enables U01 to get out and about in her community and 

meet and converse with neighbours; U02 and U05’s postcards and photograph album ‘anchor’ 

them to particular people and events through memories and stories, which in themselves can 

facilitate a sense of connectedness, or prompt conversation and further interaction; U03’s 

Activity Folder demonstrates the importance of shared activity as a basis for communication and 
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mental and social stimulation; and U04’s Smartphone and tablet enable her to reach out and be 

reached by others. Within the discussion she described these objects as supporting autonomy 

and choice: she can choose whether to pick up or answer the phone or how long she wants to 

spend on social media and news sites depending on her mood or needs.  

 

Overall, their discussions suggested that objects can play important roles as catalysts for 

connectedness and that their materiality and meaning can influence or impact the kinds of 

social experiences produced: tangible objects might ‘fit’ more easily within social contexts as 

they are physical, and can therefore be co-investigated, explained or shared, whereas screen-

based digital objects are more likely to be used independently.  

 

Activity 2: Testing the E-textile Jigsaw and Dominoes prototypes  

Participants were then invited to test initial prototypes (i.e., the E-textile Jigsaw and Dominoes, 

see Figure 27) to consider their suitability as prompts within social contexts. The majority of 

members in both groups responded positively to the Jigsaw and Dominoes prototypes which 

light up upon completion: LEDs are switched on once all pieces of the e-textile Jigsaw are joined 

together, and as Dominoes are matched (Figure 30). Participants described these prototypes as 

‘fun’, ‘novel’ and ‘playful’, suggesting they would motivate use and provide a “softer, more 

tactile” (U01) interactive experience. They imagined that valuable social experiences, such as 

collaboration, problem-solving and conversation, might be afforded by augmenting traditional 

games using electronics and textiles. For example, F01 and U03 advised that games could 

provide players with opportunity to socialise: “it’s the stuff around the game that you click with 

people over – such as other shared interests” (U05). This chimes with the findings of Salen and 
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Zimmerman (2003, p. 171) who suggest that successful game experiences should generate 

meaning for the user: 

 

“Players bring in a great deal of the outside world, their expectations, their likes and 

dislikes, social relationships and so on… In this sense, it is impossible to ignore the fact 

that games are open, a reflection of who play(s) them.” 

 

However, whilst the materiality of the prototypes and the ‘light-up’ feature were deemed 

engaging, participants suggested that the “novelty-factor” (U02) could be short-lived, and that 

future prototypes should be both ‘playful’ and ‘meaningful’: participants acknowledged that 

games provide valuable opportunity for social interaction, but that opportunities to truly 

connect with another person or people necessitated ‘more’.  

 

This suggests that e-textiles may not support connectedness through interaction alone – there 

has to be meaning behind or around those interactions to support subsequent social interaction 

and activity. Participants advised on this basis, that the E-textile Jigsaw and Dominoes should 

not be further developed.   
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Figure 27 Inspiration Workshop 2 'Interactive Textiles': Initial E-textile Jigsaw and Dominoes prototypes that light 

up upon completion  

 
Activity 3: Developing Ideas through Physical Prototyping 

The remainder of Workshop 2 was devoted to developing further ideas and physical 

prototyping, including other ideas taken forward from Workshop 1, such as the personalised 

textile patches (Group 1) and twiddle muff (Group 2).  Through exploration, two key directions 

for the development of future e-textiles as catalysts for connectedness emerged: as objects for 

games and as objects for storytelling, both with a focus on play and social bonding.  

 

E-textiles as Games 

This notion of ‘play’ and the need to explore the various surfaces and forms of textiles was also 

observed, as participants from Group 2 passed around a patchwork sample, created by U02 

using ‘odds and ends’ of wool offcuts (Figure 28). Constructed from small multi-coloured 

triangle patches, participants took it in turns to manipulate the patchwork into a range of 

different shapes and forms, albeit while they spoke casually during a tea break: They folded, 

rolled and drew the patchwork up by different corners and folds to create new structures - some 
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layered, flattened and “squishy” -others three dimensional and revealing new characteristics of 

the object (Figure 29).  

 

 

Figure 28 Participants play with and manipulate textile samples as they converse 

 

Figure 29 Images of Group 2 participants reforming textile samples, taken over the course of a 20-minute 

discussion. 

 

Participant U02 compared some of the structures to a childhood game they remembered known 

as ‘Chatterbox’, which uses origami (Figure 29, Image 3) to create a game devised around 

decision-making, questions and answers. Also referred to as a ‘pincher’, or a ‘salt bowl’, the 

Chatterbox form is multi-functional: the participants expressed the view that the creation or 

adaptation of games and toys using textiles could concurrently support and enhance tactile 

experiences, whilst introducing an element of novelty and intrigue. They stipulated that 

successful e-textile games or toys should ‘absorb’ users within the activity, by supporting various 

different interactions and outcomes. Whilst the E-textile Jigsaw and Dominoes did engage 
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participants in gameplay, participants advised that these felt “gimmicky” (U02) and contrived, in 

that their interactive capacity was limited (i.e. lighting up when pieces are correctly joined). 

Thus, participants explored concepts for games and ‘play’ that supported users’ engagement 

through intellect, creativity and intuition.  

 

For example, U02 and U03 focused on connecting users through collaboration and cognition: 

U02 envisioned a musical patchwork blanket that could be used like a ‘piano’ and connect users 

“through playing music and singing” (Figure 30). This reflects discussions in the literature where 

making and listening to music is acknowledged as an opportunity for social bonding, as it can 

synchronise and regulate mood, as well as physical movement (thus supporting coherent 

behaviour) and need not necessarily rely on direct or verbal communication (Clarke et al., 2009). 

Furthermore, participation in music-based activities has been shown to reduce distress and 

discomfort (Burack et al., 2003). This implies that U02’s musical patchwork could ease 

distressing experiences presented in loneliness, by providing users with the opportunity to 

create and share music.  
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Figure 30 Inspiration Workshop 2 'Interactive Textiles': Group 2 imagined e-textile musical instruments, such as this 

patchwork, as a way to explore sound (and associated memories) and lead towards social interaction and 

connection. 

 
U03 presented a word game comprising of conductive letter tiles (Figure 31), that once placed 

on a paired mat, could spell out words: “It would be like Scrabble – but better! If your word is 

correct, the game will read it back to you. But if it’s wrong, it would make an ‘uh-oh’ noise like in 

the game shows. It could be competitive to stimulate your brain, or even, it could ask questions 

or tell facts about the words. That would spark some conversation I’d think?” 
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Figure 31 Inspiration Workshop 2 'Interactive Textiles': Group 2 envision an e-textile word game to encourage 

cognition, competition and conversation 

 

She suggested that the aesthetic experience provided by the tactility of the textile tiles and the 

audio produced in reflection of chosen words, would support shared and relaxed leisure 

activities as well as a ‘healthy sense of competition’. In related literature, gameplay has been 

described as being socially and mentally beneficial for older adults, particularly those focused on 

guessing, logic and memory, as these promote improved cognition, social interaction and 

collaboration (Gamberini et al., 2006; Guitard et al., 2005; Al Mahmud et al., 2010). Indeed, 

games can be valuable for older adults as they can attend to essential social functions such as 

interaction, sharing memories, relationship building and empathy (Bluck et al., 2005).  
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U03 suggested that the word game could be used by players in the same room or in separate 

homes depending on user circumstance. However, she acknowledged that the social 

experiences afforded would be different. For example, co-located players may engage in more 

conversation than those who are not, whereas players separated by distance might feel they 

have someone to turn to should they need additional support as a result of remote-game play. 

This is affirmed by studies including Pearce (2008), where games were found to generate 

discussion and foster a sense of togetherness.  

 

E-textiles for Storytelling 

Group 1 discussed their ideas for personalised textile patches as pillows and other items of 

homeware in situations that might better facilitate storytelling: “You could make [patches] into 

a cushion or a pillow, and then coorie in and listen” (K14). Locally, and as per the Collins English 

Dictionary, ‘coorie’ means ‘to snuggle or nestle’ (Anon, 2020), which suggests that participants 

consider the context of use to be important in supporting connectedness. In this context, 

participants suggest that the exploration or sharing of personal narratives towards 

connectedness, by using personalised e-textile pillows – likely between family members – might 

take place in close quarters and as part of specific family rituals such as bedtime stories: “My 

granddaughters and I always had such a giggle when I was tucking them up at night – they loved 

to hear about my life when I was wee. Aye, they were shocked to hear that I had to share a 

room [with siblings] till I moved out and got married!” (K14). Indeed, Group 1 envisioned these 

e-textiles as being particularly powerful in strengthening the quality of conversation and 

connections between generations (Figure 32).  
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Figure 32 Group 1 envisioned a ‘Coorie-in Cushion' that would be personalised to reflect the owner/user and 

facilitate storytelling and relationship-building, particularly in the context of intergenerational relationships such as 

grandparent and grandchild.  

 

Similarly, Group 2 considered how their ideas for e-textiles might support storytelling, providing 

users with meaningful interpersonal interactions and the opportunities to connect. U01, U04 

and U05 investigated themed e-textile placemats, blankets and fabric storybooks as “same but 

different” objects for use in the home. As with the e-textile jigsaw, dominoes and ‘Coorie-in 

Cushion’, their ideas focused on enhancing the functionality of familiar textiles. U01 and U04 

envisioned their e-textile placemat or blanket as being touch- activated, to produce sounds 

associated with broad but resonant topics including ‘school’ or ‘work-life’. U01 and U04 

explained that ‘touch’ or ‘tap’ activation would be most beneficial for older users who may have 

difficulty in enacting specific gestures, due to limited fine motor or dexterity skills. They 
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imagined these as conversation prompts at the kitchen table or across users’ laps on the couch. 

By sharing the physicality of the object, they suggested that users might not only feel closer in 

proximity, but also emotionally. However, they imagined these e-textiles as being used by a 

range of people, such as carers, neighbours and volunteers, rather than specifically by family 

members.  

 

Participants also explored the role of tactile interactions in the context of storytelling through 

textiles. Tactile or ‘tangible’ interactions are defined as ‘an expressive-movement centred view’ 

that makes use of physical objects as “embodiments of digital information” (van den Hoven & 

Mazalek, 2011). This can comprise of practical, haptic and gestural actions, whereby objects and 

materials (physical and digital) are exposed to doings, including those that are manipulative, 

performative and communicative. Gestural actions have been widely explored in the domain of 

HCI, in the context of communication – e.g., screen-based technologies - (Ibid) and are 

distinguished as being different from practical actions (Kendon, 2004). Gestural actions are 

described as mostly aiming to enhance communication, whereas practical actions are focused 

on changing the physical world without necessarily carrying meaning (Grosjean & Kerbrat-

Orecchioni, 2002). Within the Inspiration workshops, participants considered the relationship 

between practical and gestural actions and textiles and digital outputs that might support 

further interaction.  

 

For example, U05 suggested that a fabric flip-storybook, comprising of textiles of different 

textures and tactility could be used to ‘unlock’ stories from a person’s past using sound: “You 

could create different textile triggers and pulls – like a stretchy woollen pull – that ask you to 

really get stuck in with the book. Like a more sophisticated pop-up book or busy board. And 
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each one could have meaning somehow… like pulling is ringing a bell or something. But it would 

have to mean something and be personalised to the individual.”  

 

With this in mind, U05’s fabric flipbook considered the role tactile interactions might play within 

the story. Further, she suggested that the softness of textile materials might support 

inclusiveness: “It doesn’t take much strength to pull a knitted loop – I think the feeling behind 

the action would add to the overall story being told.”  

 

Tactile interactions were further explored by U02 and U03 revisiting of Idea 2.3 ‘Twiddle Muff’ 

from Workshop 1 (Figure 33).   

 

Figure 33 Participants U02 and U03 revisit the Idea 2.3 'Twiddle Muff' from Workshop 1 and discuss Tactility and 

Play as core concepts for Interaction 
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A knitted Twiddle Muff was constructed to explore how an older person who “is lonely or 

incapacitated” (U02) might use it to “occupy their hands” (U03), “calm and focus their mind” 

(U02) and stimulate them to “interact with others” (U02). Participants suggested that ‘inspiring’ 

embellishments and ‘pulls’ that could be incorporated into their design, might include 

traditional textile fastenings such as buttons, zips and ties or objects of different material 

qualities and personal resonance (e.g., badges and figurines). They imagined that the 

embellishments and interactions suggested by themselves, could playfully support both 

cognitive and social activities such as remembering and conversation.  Thus, participants 

demonstrated that e-textiles that engage users in gestural actions (i.e., those that are 

communicative and carry meaning) might be of particular value in enhancing the social lives of 

older adults as opposed to e-textiles which are focused on practical actions (such as the E-textile 

Jigsaw and Dominoes).  

 

Participants sought inspiration for appropriate interactions by drawing upon various tactile 

experiences. For example, participants discussed the fact that different fabrics invite different 

types of touch: a faux fur for instance might invite a stroking motion (Participant U03: “As you 

might pet an animal. That might take you to a place of comfort or relaxation.”); whereas felted 

wool might invite a smoothing or flattening motion (Participant U02: “It [can be a] bit lumpy, 

and thick”). They also described the natural and ‘absent-mindedness’ of some of our 

interactions with everyday textiles. Participant U01 described her ‘fascination’ and need to 

‘twiddle’, ‘twist’ and ‘play’ with the fringe trim on her scarf: “I’m not aware I do it, but when I 

wear it, my hands automatically do it… It’s obviously soothing in some way.” Participant U04 

described a similar ‘compulsion’: “Oh yes, the fringed ones…  [I] sit there and plait the fringe and 

it’s not, I mean they’re not, long enough to be bothered with, but I do it!”  
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5.3.3 Workshop 3: ‘Textile Connections’ 

 
The final workshop in the series aimed to further unpack notions around (e)-textiles and 

connectedness, through examining personal textile-based possessions that they perceived as 

embodying or facilitating connectedness, and lead to further prototyping and discussion.  

 

Activity 1: Show & Tell: Textile-based Possessions that embody connectedness 

Group 1, linking back to their discussions in Workshop 2 around knitting patterns as ‘social 

currency’, highlighted other ‘social tools’ from their craft, including knitting needles and crochet 

hooks. They perceived these as invaluable to social connections, as they would be shared 

between knitters in support of specific projects. For example, K14: “Like, when [K18] was 

working on the bobble hat for her granddaughter, I had the right size needles, so gave them to 

her. And because she hadn’t used that size before I could help her with the stitches.” In this 

way, the knitting needles were ‘gateways’ for further interaction and support. Beyond the literal 

connections that were evident between knitters, Group 1 participants also acknowledged the 

metaphorical significance of the tools as K16 stated, “as they say, you can knit communities 

together”.  

 

Group 2 by contrast, presented various different objects that personally symbolised 

connectedness including family cross-stitched items (U01), hand spun wool skeins (U02) and 

handmade soft toys and clothing (U03). Participants described these as symbolic of specific 

relationships (i.e., kin and crafts communities), as they represented not only the people who 

were involved in the creation of the objects, but also the skills and stories associated with the 

making of them. For example, U03 described the emotional significance of the toys and clothing 

she had shared: “This bird, I sewed whilst I was laid up before I gave birth to my son. I thought 
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about meeting him the whole time I made it, and so anytime I look at it, I’m reminded of him. 

And this kaftan – my children worked together with one of my teacher friends at the time, to 

make this as a surprise for my birthday. [Kaftans] were all the rage at the time and it was such a 

surprise. It makes me proud to think how clever they were to have made it. I didn’t know they 

could sew so well! And it made me so appreciate my friend who helped them. It gives you such a 

warm feeling.”  

 

Reflecting upon the various possessions that they had explored and identified as embodying or 

facilitating connectedness in Workshops 2 and 3, all Study 2 participants considered the 

differences between the non-textile and the textile-based possessions that they shared. They 

suggested that textiles, as opposed to non-textile objects, might offer specific tactile 

experiences that support more visceral sensations, particularly in the instances where 

participants had created the objects. For example, U01 and U03 described the rhythms of their 

crafts (cross-stich and sewing) as enabling contemplation and reflection, and that the finished 

objects not only reminded them of the people for whom they had been created, but also of 

those moments of contemplation. They suggested that the process and sensory experiences of 

textiles could be powerful in connecting people with specific feelings and activities. 

Furthermore, U03 suggested that, in the case of textiles that are worn on the body, they are 

“close to your skin” and thus create a more “intimate” or “affectionate” experience of being 

connected to others.  

 

Activity 2: Further Prototyping and Ideas Refinement  

In this activity, participants spent time refining prototypes that were explored in Workshop 2, 

advising on future applications and perceived benefits. Group 1 drew upon the ‘Coorie-in 
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Cushion’’s capacity to connect people through textiles and audio, by embodying personal 

histories and heritage, but reconfigured the personalised patches comprising the cushion 

design, into a ‘sound map’ (described in detail below) as a way to prompt interaction within 

wider social groups i.e., not just between close family members. Group 2 continued to develop 

their various e-textiles from Workshops 1 and 2, (including the placemat, musical patchwork, 

word game and twiddle muff), before selecting their favoured idea.   

 

5.3.3.1 Group 1 – Dundee Sound Map 
 
 
Group 1, inspired by the potential of their personalised textiles in the ‘Coorie-in Cushion’, 

further explored aspects of their individual and group identity. This centred upon their previous 

occupations and connections to Dundee, a city renowned for its trade and industrial heritage: 

the participants described Dundee as “a village” where almost everyone was connected. Indeed, 

in discussing their previous professions and links to the city, F01 and K18 discovered they had 

several acquaintances in common and were able to talk at length, sharing stories and news with 

one another, despite not previously being known to one another. 

 

On reflection of this new direction, Group 1 participants each created prototype patches that 

would comprise a ‘map’ of Dundee. They imagined sounds that should be integrated into the 

design to evoke specific icons of the city, resonant of their personal connections (Figure 34). For 

example, F01, a former Nurse, crafted a white patch with a red felt cross featuring a print of an 

image from a local ward and spoke about the sounds of trolleys or carts moving through the 

wards: “mostly folk would be cheered by that – tea and coffee time would be a time for 

chatting, and less about worrying about being in hospital.” And K16, who had worked as a jute 
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mill weaver, created a patch from jute, featuring a printed image of a loom shuttle. She 

described the sound and motion of working looms and mill songs as being highly evocative of 

her time in that role. Further patches were also created in reflection of other key icons or 

industries of the city: a yellow patch with an image of a local manufacturer’s jam/marmalade 

(K14’s husband had worked for the company); a blue rippled patch featuring the RRS Discovery 

Ship (F02 associates this with her family, who had for generations, been involved in the whaling 

trade); a red patch depicting DC Thomson, a local publisher, well known for producing comics 

and newspapers in the region. The group also instructed that a ‘Dundee Flag’ patch be made 

featuring the Lord Provost’s emblem, as they perceived this to be an icon of the city (Figure 34, 

far right).  

 

Figure 34 Group 1: Inspiration Workshop 3 Textile Connections: Textile Patches representing Aspects of Identity 

and Local Heritage, l -r: work-in-progress patches using aesthetic and material properties of textiles to convey the 

'essence' of the icon; a close up of the ‘Nursing patch’ (F01) featuring an image of a hospital ward in Dundee in the 

1950s 

 

As participants described the sites within Dundee that inspired their creation, they recalled 

sounds that were evocative of each place: “[taking] them back” to key moments or memories. 
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They reflected that sounds were powerful in supporting them in feeling connected to their past 

experiences. For example, K16 emphasised the distinctive ‘clacking’ sound made by the looms 

and how, upon hearing recordings since of looms in action, she can imagine herself back in the 

mill operating a loom again. Similarly, F02 described the sounds of the river near RRS Discovery 

as both relaxing and transportive: she associates the sound of gulls and the water with “fresh 

air” and “peace” but is also prompted to remember broader and key activities from the 

riverside, such as the Tay Ferry which used to connect Dundee with Fife. She said, “it had more 

of a community feel than when the bridge was built – people come over separate in their cars 

and things, whereas people would travel together on the ferries. It’s very sad that it was 

stopped.” 

 

At the close of Workshop 3, whilst Group 1 participants expressed that they were pleased with 

their map, they had struggled to finalise their concept. They were keen to convey the idea of 

‘interconnection’, and Dundee as “a village”, but identified their initial desire to work with a 

literal map as limiting their vision. To address this, participants created crocheted chains to 

connect the patches in order of location within the city to retain a sense of direction (Figure 35) 

but felt that this did not acknowledge the various interconnections between each Dundee icon. 

Thus, they further developed their map by using ribbons connected to a central wooden ring 

(Figure 36) to demonstrate the multiplicity of the connections. Their drive to develop a cohesive 

narrative for their Sound Map suggests that Group 1 felt that narrative is important in 

supporting interactions with future e-textiles.   

 



	 252	

 

Figure 35 'Inspiration Workshop 3': Evolution of patches towards an interlinked 'map' 
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Figure 36 'Inspiration Workshop 3': Later iterations symbolising the connections between Dundee icons and 

industries 

 

5.3.3.2 Group 2 – Various Sound-Making textiles to encourage concentration, 

participation and connection 

 
Group 2 continued to explore individual ideas for sound-emitting textiles in the form of 

placemats, blankets, games and storybooks as objects for storytelling or play, and ideated 

further concepts focused on playfulness and interaction, such as the revolving, colour changing 

and audio emitting textile artefacts as described by Participant U05: “It could be a turning digital 

textile drum of sorts – almost kaleidoscopic – that surprises you and brings [someone] out of 

themselves and into [the world]”. The participants resolved that whilst the actuation of e-
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textiles should be simple and easy to understand, their outputs (for example, whether light or 

sound) should be surprising and arresting or meaningful. Participant U02 described her 

upbringing as being sound-tracked by choral music as her father was an organist and 

choirmaster, and reflected that, were an e-textile artefact to produce choral music, she would 

be ‘intrigued’ and ‘drawn’ to it. The group emphasised the emotive and nostalgic qualities of 

music, but also identified other sounds as prompts or signifiers of connectedness.  

 

 At the close of the workshop, Group 2 participants discussed the merits of the various ideas 

explored, before selecting the idea they felt was most fully realised and suitable for supporting 

social connectedness. This was “Remember When…” (U01 and U04), an interactive placemat 

designed to encourage users to tell stories and connect over accounts and memories of 

childhood games: users would touch fabric sensors embellished with images denoting specific 

games (e.g., hopscotch or more localised games such as ‘poley’) to produce sounds that evoke 

their experiences of play, people and place. Group 2 identified textile patches as familiar 

components in storytelling – as seen in traditional quilts – and described the tactile experience 

of touching and using textile materials as being of benefit to wellbeing. Participants viewed this 

prototype “productively incorporating sound” (U01) as a memory or conversation prompt and 

believed the topic choice (childhood games) to be a ‘positive’ and ‘safe’ topic for use in new 

group situations (e.g., sheltered housing or care homes), in order to facilitate discussion and 

sharing of similar childhood experiences (Figure 37).  
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Figure 37 Inspiration Workshop 3: Group 2 participants developed the "Remember When..." sound mat: Touch-

activated, each fabric square emits sounds to describe childhood games. 

 

Unpacking their description of this concept as incorporating sound ‘productively’, participants 

suggested that sound-making e-textiles could function most effectively as prompts for: 

 

• Further interaction  

Participants suggested that motivational sounds such as ‘cheering’ or even ‘uh-oh’ 

sounds (as discussed in Workshop 2 with U03’s word game), could instil a healthy sense 

of competition or humour and encourage prolonged interaction with e-textiles (thus 

providing increased opportunity for social interaction). 
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• Memories and Storytelling 

Using sounds to support remembering activities could be a useful way to support 

connectedness with a person or persons’ past, shared or common experiences and 

feelings within various group contexts.  

• Conversation and Questioning 

Participants suggested that the use of sounds could also be an interesting way to 

encourage users who are not known to one another, to learn about and get to know 

each other: unfamiliar sounds might promote group discussion, investigation and 

learning.  

 

5.3.4 Prototype Design Directions 

 
Both participant groups playfully explored the merging of textiles with sound, to support the 

context and meaning of their textile artefacts (i.e., objects about personal or cultural histories) 

and as prompts for conversation that might form the basis for further bonding and connection.  

 

The artefacts produced identified with elements of play identified by Kayali et. al. (2008; 2013). 

In particular, the prototypes produced by Group 1 align with autobiographical play, where 

games or game pieces elicit memories or past experiences that players can re-live through 

discussion.  The prototypes produced by Group 2 align with musical and collaborative play, 

where games are focused on playfully engaging musical content and involving players working 

together to achieve common goals. The prototypes from both groups correlate with object-

based play, where interactions within the game are driven by the use of dedicated game pieces 

as tangible interfaces for social activity.  
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Furthermore, the prototypes developed within the Inspiration Workshops chime with findings 

from the previous Chapter (4: ‘Study 1: Scoping’, section 4.3, pp. 163-192), being centred 

around: supporting relationships and routines; reflecting and celebrating identity; engaging 

communities; supporting communication; and addressing aspects of health and wellbeing such 

as social and cognitive health.  

 

Concurring with findings from the previous chapter, participants agreed that e-textiles for social 

connectedness should: 

 

• Embody or enable [social/emotional/relationship] connections 

This was demonstrated by the personal objects evidenced by participants as supporting 

them in achieving a sense of connectedness: all objects acted as a conduit or direct link 

to other significant people or communities.  

• Reflect and respect the needs, identity and interests of user 

Participants supported this by ideating prototypes that reflect and are resonant of older 

adults’ knowledge and experience (e.g., personal and local histories).  

• Be accessible and support intuitive interaction (towards activation) 

All prototypes were inclusive, designed with older end users’ needs in mind and were 

focused on interactions that are simple and do not necessitate great strength or 

dexterity.  

• Aesthetically resonate with users’ environment and belongings – i.e., look like 

‘everyday’ objects but perform additional social functions 
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Through the design of various e-textile objects and activities, participant ideas also 

supported this finding, by augmenting existing everyday products, such as game pieces, 

blankets, pillows and books.  

• Act as critical social touchpoints by harnessing everyday social rituals and supporting 

spontaneous activity  

Prototypes were ideated to prompt, support and increase opportunity for social 

interaction and interpersonal exchanges (such as conversation and storytelling), by 

extending social rituals such as playing games and meeting for tea or coffee.    

 

Through Study 2 activities, participants further suggested that successful e-textiles should also: 

 

• Stimulate and motivate users, not only socially, but cognitively   

Participants rejected the notion that e-textiles should rely on novelty alone to engage 

users in social interaction. For example, participants imagined light-up e-textile jigsaws 

and dominoes as an intriguing new take on the traditional games. In practice, whilst the 

play-pieces were tactile and encouraged use, the novelty of the new material was not 

believed to be sufficient in supporting prolonged use. Thus, successful future e-textiles 

should resonate with users and support activities such as remembering, and problem 

solving to sustain interest and encourage interaction.  

• Incorporate or make sound 

Prototypes with integrated sounds were ideated to focus users’ attention and deepen 

quality of conversation and interaction as participants shared aspects of their 

personality and lives in support of understanding and bonding.  
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Overall, both groups in Study 2 established links between the sensory experiences of textiles 

(both the material and end product) and sound. Sessions with Group 1 were characterised by 

nostalgia, local and shared histories and social norms. Their Sound Map was imagined to 

connect people through local knowledge and experience  and was envisioned in various 

contexts such as: reminiscence - where older people might connect with their past; 

intergenerational storytelling -where family members might bond through learning about older 

generations’ lives ; and participation in community events (such as in Museums) –where there 

are opportunities for ongoing learning and reflection about Dundee, and the chance to involve 

and acknowledge older citizens as informed authorities on the subject.  

 

Sessions with Group 2 focused on ways to reintegrate older people who have been lonely, by 

designing prototypes that support users in becoming familiar with other people towards 

relationship building. They explored several prototype designs before settling on the 

“Remember When…” e-textile, which they envisioned as a resonant but universally accessible 

activity to enable users to recall memories and stories that might lay the foundations for 

meaningful conversation and connections. Participants suggested that the tool would be most 

beneficial to older users who are seeking to build new social connections in situations such as, 

relocation to a new home. “Remember When…”, themed around childhood games and 

incorporating sounds such as skipping ropes, playground songs and cricket bats hitting balls, was 

imagined as a prompt for fond memories, focused on fun and humour.  

 

Group 2 also investigated the potential for their prototypes to facilitate connectedness 

remotely. For example, the Musical Patchwork in Workshop 2 was imagined as both a personal 

musical instrument, and a messaging device that might be used to record and send 
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compositions to family and friends as a means to ‘touch base’ or, prompt further interaction 

such as phone calls.  However, both Groups perceived e-textiles as more valuable in supporting 

in-person social interactions as opposed to remote or virtual interactions. They emphasised the 

soft, malleable and tactile aspects of textiles as an important opportunity for shared and social 

interaction, which may not be transferrable digitally. Indeed, participants suggested that the 

tactile and audio-visual aspects of their prototypes would be best enjoyed in face-to-face social 

situations.  

 

5.4 Final Project Prototypes  

 
Created as a result of the Inspiration Workshops described in Study 2, the primary prototypes 

from this research comprise of:  

 

i) Dundee Conversation Quilt (Section 5.5.1) 

ii) Soft Sound Spheres (Section 5.5.2) 

 

The Dundee Conversation Quilt was directly inspired by the ‘Dundee Sound Map’ and 

“Remember When…” concepts ideated by Groups 1 and 2 during the workshop series. The Soft 

Sound Spheres were inspired by participant discussions and observations of interactions with 

materials during the workshops. This section describes the design and development of these 

prototypes. Full technical details are detailed in Appendix section D.1.  
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5.4.1 The Dundee Conversation Quilt Development 

 
The Dundee Conversation Quilt (Figure 38) combines ideas from both participant groups’ 

prototypes. Although the groups worked distinctly - Participant Group 1 took inspiration from 

shared heritage (i.e., Dundee) and Group 2 from existing social rituals (specifically, childhood 

games)- common themes occurred in both groups’ discussion and prototype development.  

Both were driven by storytelling, memories and sound, aiming to encourage a sense of 

connectedness through shared experiences and conversation.  

 

Figure 38 The Dundee Conversation Quilt, with material and touch-sensor interaction detail 

 

The ‘Dundee Sound Map’ created by Group 1, invites users to connect with and tell stories 

about the city, with ideal users being Dundonian themselves. Inspiration was taken from the 

sights and sounds of Dundee and its culture, from past professions and routines, to local icons 

and industry. E.g., the city’s history of textile manufacturing. “Remember When…” from Group 2 
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aimed to engage users in activities around listening, remembering and conversation. Both Group 

1 and 2’s prototypes recognise identity, memory and nostalgia as key instigators of social 

interaction, discussion and storytelling for older adults. Figure 39 describes how the two 

prototypes informed the final design of the Dundee Conversation Quilt.   
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Figure 39 The Development of the Dundee Conversation Quilt prototype 
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5.4.1.1. The Final Quilt Concept  

 
The Dundee Conversation Quilt merges together the core concepts from the prototypes 

generated by Groups 1 and 2, by integrating various visual and tactile properties inherent in soft 

textiles with responsive sound features. The imagery and sounds integrated into the design 

stem from participants’ identification of core themes they identified as being key to 

connectedness: identity, heritage and storytelling.  

 

The Quilt combines conventional (i.e., non-responsive) fabric patches with custom conductive 

patches that actuate sounds, in emulation of a traditional patchwork aesthetic. The Quilt 

patches were created by the researcher using digital printing and hand sewing. The aesthetic 

sensibility of the hand-illustrated patches is directly informed by the patches created by Group 1 

participants in the ‘Dundee Sound Map’. The organisation of the patches into a Quilt formation, 

as well as the touch activation method, was informed by Group 2 and discussion around the 

“Remember When…” placemat. Each Quilt patch has been embellished with conductive thread 

and linked to a Bare Conductive Touch board augmenting individual patches as sensors. Once 

touched, sounds associated with each patch can be initiated from a bank of audio files.  

 

The sounds integrated into the design of the quilt were informed and inspired by discussions 

within the workshops i.e., sounds that were described as triggering memories or feelings about 

their experiences in and around Dundee. These specific examples demonstrate the role of sound 

in establishing connections, stories and rapport within the group: the distinctive sound of the 

loom prompted participants’ muscle memory as they recalled the actions of working the looms 

and their shared enacting of this produced a sense of rhythm and togetherness; the description 
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of the tea produced laughter and delight, as participants recognised the local vernacular and 

remembered the experience of drinking dust-filled tea; the sound of ‘the bummer’ (the factory 

siren) recalled a sense of urgency – “time to get to work” and routine; and the folk song invited 

the participants to sing along together. Each of these sounds produced an action or interaction 

that animated the group, producing a sense of togetherness.  Sounds that resonated with the 

group, rather than individuals, were favoured in recognition of the opportunity presented by 

them for discussion and conversation.  

 

Figure 40 describes the patches comprising the design (both sound-activating and traditional 

fabric).  
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Figure	40	The	Dundee	Conversation	Quilt:	Patch	and	Sound	key	



	 267	

 

5.4.2 Soft Sound Spheres Development 

 
Where the Dundee Conversation Quilt augmented a recognisable textile artefact – i.e., a quilt- 

as a vehicle for social interaction and storytelling, the Soft Sound Spheres are presented as more 

ambiguous objects of tactile investigation. Inspired by observations of Study 2 participants, 

whilst they interacted with various textile materials and samples, as well as the Twiddle Muff 

prototype from Group 2, the Soft Sound Spheres (Figure 41) are designed to proffer playful 

tactile experiences that attend to our instinctive interactions with the textile medium itself, as 

opposed to ascribing rules or narratives for use.   

 

 

Figure 36 Summary of Soft Sound Spheres, detailing core materials and tactile interaction 
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Attention was paid to participants’ physical actions and gestures, as well as the words they used, 

to describe their interactions whilst handling and talking about textile materials. From this, 

inspiration and insight were drawn as to the ways we might actuate e-textiles by engaging with 

the inherent properties of textiles and textile artefacts. Figure 37 describes how the Inspiration 

Workshop ideas informed the design of the Soft Sound Spheres.  
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Figure 37 Development of the Soft Sound Sphere prototypes 
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5.4.2.1 The Final Soft Sound Spheres 

 

Inspired then, by participants’ explorations of both the inherent tactility and conformity of 

textiles and ideas around social play, four textile spheres that aim to intuitively engage users’ 

sense of touch were created. Participant discussion and material and sensory investigations 

informed the aesthetic and functional aspects of the spheres. Each has been created to invite 

natural responses to the unique tactile and formative characteristics of the materials used, from 

which audio files are activated. A distinct collection of sounds was assigned to each sphere, 

again drawn from Study 2 participants’ discussions and ideas. Each sound collection was 

‘matched’ with the overall character, material and sensor interactions afforded by each sphere.  

 

Table 19 illustrates the interactive experiences offered by each sphere. Left to right: the Squeeze 

sound sphere is constructed from chunky hand felted wool that invites users to grasp, squash 

and compress the sphere between the hands, to enable powerful classical music sound bites; 

the Stroke sound sphere was created using long pile faux fur with interspersed conductive yarns 

that, once smoothed or stroked will play soothing choral music extracts; the Pinch sound sphere 

comprises various felted loops as sensors that, once pinched or squeezed together will enable 

samples of popular songs from the 1960’s; and the Tilt sphere, made from tweed and speckled 

with vintage fabric covered buttons, invites users to turn the sphere and explore the button 

collection. In doing so, a tilt-switch sensor is activated to produce ambient soundscapes. 
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Table 19 Tactile interactions offered by each Soft Sound Sphere 

 

 

 

 

Sphere 

   
 

 ‘Squeeze’ ‘Stroke’ ‘Pinch’ ‘Turn’ 

Tactile 

Interaction 

• Squeeze 

• Squish 

• Compress 

 

• Stroke 

• Brush 

• Tease 

 

• Pinch 

• Fold 

• Press 

 

• Turn 

• Roll 

• Rotate 

 

 

 

The Soft Sound Spheres were designed as playful, inviting tactile ‘textile oddities’ that offer a 

range of different sensory experiences, as a means to explicitly consider the role the textile 

medium might play in supporting positive social experiences towards connectedness.  

 

5.5 Reflections and Next Steps 

 

Across three Inspiration Workshops, a series of e-textile prototypes were developed that 

focused on supporting social interaction and activity. These included augmented homeware 

items such as the ‘Coorie-in Cushion’, to support storytelling and familial bonding, as well as 
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various examples of e-textile games to prompt conversation, collaboration and competition 

between players.  

 

All prototypes considered the role and materiality of textiles in supporting social activity. Some 

prototypes hinged upon the subtle and ubiquitous presence of textiles in the home, whereas 

others capitalised on the additional patent and sensory opportunities afforded by the material. 

For example, Group 1 participants imagined their cushions being sensitively integrated into the 

home environment to support conversation, whereas Group 2 explored prototypes such as 

Twiddle Muffs, as novel and intriguing objects to invite touch and playful interaction.  

 

A majority of prototypes explored the integration of textiles with audio as participants 

recognised the evocative power of both mediums.   

 

To drive the development of their prototypes, participants drew upon personal experience and 

possessions that embodied or represented connectedness. The activities comprising the 

workshops and resultant prototype development are summarised in Table 20.   
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Table 20 'Inspiration Workshops': Activity Detail 

  Ideas and Responses  

Workshop  Goal  

[+ Method] 

Group 1  

(Participants ‘F’ and ‘K’) 

Group 2 

(Participants ‘U’) 

1: 

‘Social Textiles’ 

Activity 1: 

E-textile Demonstrations: 

Example Projects and 

Materials 

Participants were introduced to e-textile projects materials to 

contextualise the workshop aims and inspire ideation.    

Activity 2: 

Initial Ideation 

Participants imagined personalised 

textile patches and pictures, 

augmented with audio 

technologies, to capture and 

convey sounds to represent 

aspects of identity and personal 

histories, and thus^ communicate 

and build connections with others.  

Participants envisioned e-

textiles focused on individual 

and group activity, to stimulate 

the mind and support social 

interaction including: Textile 

games (dominoes and jigsaws); 

Themed placemats and pillows; 

and Twiddle muffs. Using light 

and sound, these textiles might 

be augmented to motivate use; 

stimulate users; and encourage 

conversation and – in case of 

games - competition.  

 

Activity 3: 

Idea Selection  

Participants selected the E-textile Jigsaw and Dominoes ideas to be 

realised and tested in Workshop 2, as the perceived opportunity to 

develop social connectedness through augmented game pieces.  

 

2: 

‘Interactive 

Textiles’ 

 

 

Activity 1:  

Show & Tell: Possessions 

that embody connectedness  

 

 

Participants identified knitting 

patterns and creations as 

connecting them to other knitters 

through conversation, skills 

development and collaboration. 

Participants shared: 

• Photograph albums; 

post cards; folder of 

drawings/ activities 

(connecting them to 
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family/friends and 

wider social circles) 

• Mobile phone and 

tablet (communicating 

them with other 

people and connecting 

with wider 

media/world news) 

• Walking pole 

(connecting them with 

neighbours and fellow 

walkers)  

 

Activity 2:  

Testing E-textile Jigsaw and 

Dominoes prototypes 

Participants described positive aspects including novelty, playfulness 

and motivation to complete the activities (by completing the circuits). 

However, participants also felt that the prototypes were limited, and 

engagement would be ‘short-lived’.  

 

Activity 3:  

Developing ideas through 

physical prototyping 

 

 

‘Talking’ textile pillows – patches 

could be incorporated into 

pillowcase patterns with integrated 

sounds to expand the storytelling 

aspects of the textile.  

• Talking 

placemat/blanket 

• Patchwork musical 

instrument 

• Remote/interactive 

word game (modelled 

on ‘Scrabble’) 

• E-textile storybook or 

‘fabric flip-chart’ 

 

3: 

‘Textile 

Connections’ 

 

Activity 1:  

Show & Tell: Textile 

possessions that embody 

connectedness  

Participants identified knitting 

needles and crochet hooks as 

metaphorical tools for ‘knitting 

[people] together’. 

Participants shared examples 

including: Framed family cross-

stitch pictures; hand spun wool 

(connecting to fellow 

craftspeople); children’s soft 

toys and; handmade clothing 
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and accessories (gifted by 

family members). 

 

Activity 2: 

Further Prototyping and 

Ideas Refinement 

 

 

‘Dundee Sound Map’ – patches are 

re-imagined as part of a map of 

Dundee, whereby users might see 

the sights and hear the sounds of 

the city and use this as a 

conversational/memory prompt 

 

‘Remember When…’ musical 

and sound-making quilt and/or 

wall hanging for use in group 

activity as memory/social 

prompt.  

 

 

This activity resulted in the creation of the Dundee Conversation Quilt and the Soft Sound 

Spheres. Both prototypes focus on the merging of textile material and sound, as this could 

support essential social encounters and interactions between older users. Indeed, studies 

emphasise that sound and music can specifically provide older people with the means to 

interpret and assign meaning within their lives (Kenny, 1999), and can enhance the quality of 

individual experiences and social relationships (Blacking, 1995). Listening to or singing/signing? 

along to music, as an activity, can benefit older individuals by providing them with comfort and 

alleviating loneliness, enhancing social and peer communication and supporting a sense of 

agency: many older people feel they have less choice or control over their everyday lives as their 

physical and cognitive capabilities diminish, but cite their ability to choose and direct music-

based activities as a way to retain a sense of agency and control.  Indeed, Kahn (2000) suggests 

that participation in music (e.g., listening or making music) can support older adults in 

experiencing a sense of belonging as well as feeling accepted and valued within social circles. 

This can be particularly important during periods of age-related transitions (e.g., retirement, 

bereavement or moving home) as older adults seek to cultivate new social connections.  
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Hays (2005)’s study which explored music as a means to improve wellbeing, identified the 

evocative effect music can have for older adults in terms of emotion, memory and past 

connections, as well as its function as a conduit for shared interests and activities in a person’s 

present life. Their findings highlight strong links between music and the definition – or indeed, 

redefinition – of an individual’s sense of self. Thus, it was anticipated that sound or music-

making e-textiles such as the Quilt and Sphere prototypes, could support older adults with 

experience of loneliness, in attending to various aspects of their social and emotional wellbeing: 

by connecting users with past experiences or connecting peers through shared interests. Laukka 

(2007) described music as an integral everyday aspect or activity (i.e., listening) in the lives of 

older adults, commonly undertaken for leisure – perhaps for aesthetic, hedonic or 

entertainment purposes. Beyond leisure, older music listeners are known to use music for 

various psychological aims such as mood induction or regulation and reducing stress and anxiety 

(Juslin & Laukka, 2004; North et al., 2004; Pelletier, 2004; Lai, 2004). 

 

However, whilst both the resultant prototypes developed from Study 2 combine textiles and 

responsive sound features to support social interaction and wellbeing, through activities such as 

listening, reminiscence and storytelling, they attend to these in different ways. The Dundee 

Conversation Quilt uses a simple touch activation method to produce sounds, whereas the Soft 

Sound Spheres incorporate a range of tactile interactions related to their materiality and form. 

The Quilt aims to encourage immersion within personal and social concepts such as identity and 

heritage by connecting users with audio-visual content that is specific to the city of Dundee. The 

Soft Sound Spheres, on the other hand, aim to encourage interpersonal exchange through 
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investigation of the artefacts and their associated sounds (which are more universal than those 

embedded within the Quilt).  

  

The capabilities of these prototypes in catalysing social connectedness, by prompting activities 

such as dialogue and social interaction, were tested and are explained in the following two 

chapters: Chapter 6, Study 3: ‘The Dundee Conversation Quilt’ describes the testing of the Quilt 

prototype; and Chapter 7, Study 4: ‘Soft Sound Spheres’ describes the testing of the Spheres. 

Both prototypes were evaluated by groups of local older adults who have experience of 

loneliness. Attention was paid to the responses and quality of social interaction resulting from 

the individual modes of interacting with the tactile-audio-visual content of the prototypes. This 

in turn delivered different social and sensory experiences from: touch, pressure, pinch, stroke 

and tilt sensors, and sounds, including environmental and voice recordings, and local folk and 

street songs in the case of the Quilt prototype, and in the Spheres, classical, popular, choral and 

ambient music. Also explored is the relationship between the tactile interactions and digital 

outputs they produce (i.e., sound), as well as the influence of specific material characteristics 

upon social activity and quality of interactions, such as jute (which has local and historical 

significance in Dundee) and faux fur (which may be resonant of companion relationships such as 

family pets). 
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CHAPTER 6: STUDY 3 – ‘DUNDEE 

CONVERSATION QUILT’ 
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6.1 Introduction/Background  

 
As previously described in Chapter 5 (Study 2, pp. 214-278) a number of e-textile prototypes 

were designed as vehicles to support social interaction in a series of Inspiration Workshops. The 

prototype collection created from Study 2 comprises the Dundee Conversation Quilt and a set of 

four Soft Sound Spheres. These were inspired and informed by participants’ experiences of 

social connectedness, and of using and interacting with traditional and electronic textile 

materials. 

 

This Chapter (6: Study 3) will report on the responses and social experiences afforded by the e-

textile prototype, the ‘Dundee Conversation Quilt’, as well as ideas and opportunities for future 

applications and instances of use. The following Chapter (7: Study 4) will report on workshops 

where participants tested the Soft Sound Spheres.  

 

In this Study (3), three workshops were held, wherein fifteen local older adult volunteers (aged 

70 years and over) were invited to capture and collate their experiences of using and evaluating 

the Quilt prototype (Figure 38). The activities and findings of these workshops are described and 

discussed in detail: two workshops with residents at a local care home and one workshop with 

members of a local branch of the University of the Third Age (U3A).  

 

In this study, the researcher used the Action Research framework to plan the workshop 

activities; action the workshop plans; observe participant interactions and experiences; and 

reflect upon and infer meaning as a result of the analysis of data from the workshops.   
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Figure 38 Study 3 Workshop process: Evaluating the Dundee Conversation Quilt 
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6.1.1 Study Aims 

 
The core aim of this study was to generate understanding of the ways e-textiles, such as the 

Dundee Conversation Quilt, might support older adults vulnerable to loneliness, in feeling 

socially connected. Attention was paid to both the social and tactile experiences afforded by the 

prototypes in ascertaining their value in contributing to social connectedness and supporting 

participants’ state of wellbeing.  

 

This chapter builds upon the findings of Studies 1 and 2, and considers Research Question 3:  

 

4. What role(s) might textiles and e-textiles play in supporting the social wellbeing of older 

adults? 

i. What sensory and functional features of textiles and e-textiles are important in 

supporting interaction towards connectedness? 

ii. Where are the potential applications for textiles and e-textiles as catalysts for 

interaction and connectedness? 

 

6.2 Methods 

 
The Dundee Conversation Quilt was introduced to three groups of older adults who have 

personal experience of loneliness. In these workshops, (Workshop 1 with six participants; 

Workshop 2 with four participants; and Workshop 3 with five participants), older adults were 

invited to experience the Quilt and evaluate it in context (i.e., in group/social activity). Through 

employing a workshop method, this study aimed to address the research question by:  
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1. Considering the capacity for the Dundee Conversation Quilt as a catalyst for   

connectedness: can it instigate meaningful interactions and conversation that might 

establish connections between participants? 

2. Observing and analysing subsequent social interactions and exchanges. 

3. Gathering participant and staff feedback on the Quilt as an activity to learn the 

perceived benefits and expectations for use of e-textiles in this context.  

 

6.2.1 Dundee Conversation Quilt Prototype  

 
As detailed in Chapter 5 ‘Study 2: Inspiration Workshops’ (Section 5.4.1, pp.262 – 267), the 

design of the Quilt prototype focused on supporting storytelling through the tangible 

embodiment of aspects such as identity and shared histories. Illustrations of local landmarks and 

icons of the city were created and digitally printed on to patches of fabric. Audio files associated 

with each patch were then collected and assigned to a Bare Conductive touch board that stored 

and actuated the sounds (Figure 39). The patches and sounds were linked using conductive yarn 

and wire. Non-conductive - i.e., traditional fabric - patches are also featured in the final design, 

completing the general patchwork aesthetic. An overall summary of Quilt patches is detailed in 

Table 21 and the sounds assigned to each patch are detailed in Table 22. 
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Figure 39 Dundee Conversation Quilt Patch Key 
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Table 21 Dundee Conversation Quilt patch summary 

Patch Images Title/description Materials Traditional/ 
Digital 

 

1. ‘Dundee Flag’ featuring an illustration in 
representation of the Lord Provost’s emblem 
(blue shield and vase with three lilies)   

Digitally printed cotton central 
patch; blue polyester border; 
conductive embroidery yarn; 
cotton embroidery threads. 

Digital: conductive with 
audio 

 

2. ‘Dundee Jam’ featuring an illustration in 
representation of Keillers of Dundee’s iconic 
ceramic marmalade jars  

Digitally printed cotton central 
patch; mustard cotton border; 
conductive embroidery yarn; 
cotton embroidery threads. 

 

3. ‘Journalism’ featuring an illustration in 
representation of DC Thomson’s ‘Oor Wullie’ 
comic character from ‘The Broons’ series 

Digitally printed cotton central 
patch; orange polyester border; 
conductive embroidery yarn; 
cotton embroidery threads. 

 

4. ‘Nursing’ featuring an illustration in 
representation of the Royal Victoria Hospital 

Digitally printed cotton central 
patch; red cotton border; 
conductive embroidery yarn; 
cotton embroidery threads. 

 

5. ‘Discovery’ featuring an illustration in 
representation of RRS Discovery ship, 
Discovery Quay, Dundee 

Digitally printed cotton central 
patch; aqua silk mix border; 
conductive embroidery yarn; 
cotton embroidery threads. 

 

6. ‘Jute Mill’ featuring an illustration of a loom 
shuttle and spool with yarn (equipment used 
by jute weavers)  

Digitally printed cotton central 
patch; jute border; conductive 
embroidery yarn; cotton 
embroidery threads. 

 Black Watch tartan  Wool, glazed.  Traditional textiles: non- 
conductive fabric, various Harris Tweed pastel houndstooth twill Wool. 

Harris Tweed tartan  Wool. 

Traditional Toile print  Cotton mix. 
Polka-dot (small black and white) Polyester. 
World Map (featuring Europe) Cotton-polyester blend. 
Polka-dot (large, cream and red)  Cotton mix.  
‘Denis the Menace’ style stripes (black and red 
in the image of the cartoon character’s iconic 
jumper 

Polyester blend (silk feel).  
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Table 22 Sound list of audio assigned to each Dundee Conversation Quilt sound patch 

Patch  Audio Audio Type 

1. Dundee Flag  

 

1.1 Representation of ‘Caledonia’  Instrumental Music 

1.2 Representation of ‘Doon fell muggy’ Local Folk/Street Song 

1.3 Representation of ‘Eh’ll tell the Bobby’ Local Folk/Street Song 

1.4 Representation of ‘Eh’m gan awa on the train’ Local Folk/Street Song 

1.5 Representation of ‘I like coffee, I like tea’ Local Folk/Street Song 

1.6 Representation of ‘It’s United’  Local Football Song 

1.7 Representation of ‘Up wi The Bonnets’  Local Football Song 

2. Dundee Jam 

 

2.1 Jar popping open Environmental sound recording 

2.2 Spreading butter on toast Environmental sound recording 

2.3 Toaster popping Environmental sound recording 

2.4 Whistling kettle Environmental sound recording 

2.5 Teapot being poured Environmental sound recording 

2.6 Stirring a spoon in a hot cup of coffee Environmental sound recording 

2.7 Kitchen plates being stacked Environmental sound recording 

2.8 Jars travelling a long a conveyor in a factory Environmental sound recording 

2.9 Jam cooking on the stove Environmental sound recording 

3. Journalism 

 

3.1 Printing press (working) Environmental sound recording 

3.2 Pencil (writing on paper) Environmental sound recording 

3.3 Typewriter in action Environmental sound recording 

3.4 Folding/unfolding a newspaper Environmental sound recording 

3.5 Representation of ‘Bash Street Kids’ theme Local Folk/Street Song 

3.6 Oor Wullie character sound bite Local Folk/Street Song 

3.7 Oor Wullie character ‘Bucket Trail bulletin’ Local Folk/Street Song 

4. Nursing  

 

4.1 Baby Crying  Voice recording 

4.2 Baby Giggling Voice recording 

4.3 Blood Pressure Monitor Environmental sound recording 

4.4 ECG Monitor Environmental sound recording 

4.5 Nurse describing her first day on the job Voice recording 
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4.6 Nurse describing instrument cleaning process Voice recording 

4.7 Patient snoring Environmental sound recording 

4.8 Hospital Trolley/Gurney wheels Environmental sound recording 

4.9 Footsteps walking down a corridor Environmental sound recording 

5. Discovery 

 

5.1 Ambient sounds of the sea Environmental sound recording 

5.2 Seagull clucking Environmental sound recording 

5.3 Boat horn Environmental sound recording 

5.4 Waves lapping the shore Environmental sound recording 

5.5 Sea storm Environmental sound recording 

5.6 Iceberg cracking/ice crunching Environmental sound recording 

5.7 Dolphins singing Environmental sound recording 

5.8 Seals barking Environmental sound recording 

5.9 Whale song Environmental sound recording 

6. Jute Mill 

 

6.1 Weaving Loom (working) Environmental sound recording 

6.2 “Oor tea was fulla stoor” sound bite Voice recording (local woman) 

6.3 Representation of ‘O dear me’  Local Folk/Street Song 

6.4 Representation of ‘Women of Dundee’ Local Folk/Street Song 

6.5 ‘Bummer’ or Factory Alarm Environmental sound recording 

6.6 Shuttle loom tool (working) Environmental sound recording 

6.7 Sewing machine  Environmental sound recording 

6.8 Fabric material being torn at seams Environmental sound recording 

 

6.2.2 Workshop Process 

 
Following an initial pilot workshop to explore workshop structure and delivery – and to test the 

use of project prototypes within the context of a group activity – the process in Figure 40 was 

devised and employed in Study 3. The findings and learning from the pilot are discussed in detail 

in the paper ‘The Soft Touch: Design vs. Disruption’ (Nevay et al., 2019).  
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Workshops were focused on introducing the e-textile prototypes to participants before 

observing their interactions and learning their experiences of using them. Workshops were 

conducted over the course of 45 – 180 minutes, depending on participant interest and comfort 

levels. The researcher undertook the role of facilitator, allowing the participants to react to and 

discuss the Quilt, rather than interview them about their experiences.  

 

Figure 40 Study 3 Workshop process (participant experience) 

 

6.2.3 Participants 

 
Participants were recruited from local care homes via existing University and project networks 

and community groups including participants from the University of the Third Age (U3A) who 

had taken part in the previous study’s ‘Inspiration Workshops’. The researcher recruited care 

home residents into the study through an existing relationship with a local care home and its’ 
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staff from a previous research project, BESiDE (The Built Environment for Social inclusion 

through the Digital Economy) between 2013 and 2016 (BESiDE.ac.uk, 2013).  

 

Study 3 Participants and their characteristics are detailed by workshop in Table 23.  
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Table 23 Study 3 workshop and participant characteristics 

Workshop 
& Setting 

Affiliatio
n 

Participant 
Number 

Gender Relations
hip Status 

Personal experience 
pertaining to 
loneliness  

Any additional 
needs/issues 

1 
Care Home 
Communal 
Café  

Local 
Care 
Home 

R01 Female Widowed Loss of spouse; loss 
of peers/; children 
and grandchildren 
living overseas.  

Wheelchair user, 
limited upper body 
mobility 

R02 Female - No detail offered. Cognition issues 
R03 Female - No detail offered. Cognition issues 
R04 Female Widowed Loss of spouse; 

Relocation to care 
home (away from 
hometown); ‘grown 
up’ children; no 
grandchildren. 

Slight hearing 
difficulty, very 
mobile; very 
motivated to 
participate in social 
activity in care home  

R05 Female Widowed Loss of spouse; 
‘grown up’ family; 
no grandchildren. 

None offered 

R06 Female - No detail offered.  Joins the activity late 
having had an 
appointment 

2 
Care Home 
Lounge 

R07 Female Widowed Describes recent 
stroke as resulting in 
feelings of ‘isolation’ 
and ‘lack of 
stimulation’. 

Wheelchair user, 
recovering from 
stroke 

R08 Female Widowed Loss of spouse.  Hearing aid user 
R09 Male Widowed Loss of spouse; 

retirement (loss of 
professional 
identity). 

No info offered 

R10 Female -  No detail offered.  Tires quickly and 
leaves the table to 
sleep.   

3 
University 
campus 

U3A U01 Female Divorced, 
living 
alone 

Divorce; retirement. Health issues alluded 
to but not specified 

U02 Female Married Retirement; health 
issues. 

Health issues alluded 
to but not specified 

U03 Female Widowed, 
living 
alone 

Loss of spouse; loss 
of peers/friends; 
grown up children 

No info offered 



	 290	

and grandchildren 
living overseas.  

U04 Female Married Retirement. No info offered 
U05 Female Single, 

living 
alone 

Retirement; loss of 
loved ones.  

No info offered 

 

 

As outlined in Chapter 3 (‘Methodology’), Study 3 research activity was conducted with approval 

from University of Dundee Art & Design School Research Ethics Committee for application 

SREC0003. The approved recruitment procedure involved: approaching management staff from 

the organisation or care home with Study 3 workshop plans before staff identified individuals 

who met the inclusion criteria. Staff then introduced prospective participants (service users or 

care home residents) to the study via recruitment leaflets. Once participant interest was 

established, suitable dates for the workshop were then coordinated. In the case of the U3A 

participants, direct correspondence was conducted via email, as per participant’s wishes (which 

were established during Study 2 debriefings).                                                                                                                                 

 

All participants lived in the Dundee and surrounding area and thus had personal knowledge of 

the city as well as its history. However, participants R07 and U02 told the researcher that they 

did not consider themselves to be ‘Dundonian’ (i.e., a person who is native to or born in 

Dundee), and that their knowledge of the place was ‘limited’.  It is important to note that their 

ability to contribute knowledge about the history of Dundee was limited, and thus, they did not 

experience the same sense of nostalgia as those who were Dundonian-born. However, they 

were able to ask questions of their peers, and share related stories or info about other places in 

response (e.g., R07 who was born and lived most of her earlier life in Manchester). 
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In Workshops 1 and 2 the care home Activity Coordinator (denoted as ‘AC’ in transcript 

excerpts), was also in attendance to provide any additional support.  

 

6.2.4 Analysis  

 
Study 3 analysis was conducted using Miles et al., (2014) First and Second Cycle Coding. Field 

notes, photography and audio recordings made during the sessions were used to capture data. 

Transcriptions of each workshop were then prepared, and initial codes were assigned. 

Thereafter, coded data was clustered to identify themes and patterns relative to the research 

questions and aims. An example of the coding process in detailed in Appendix section C.  

 

Data pertaining to interactions with, and as a result of, the prototypes was collected with a 

focus on capturing and understanding the subjective meaning of participants’ words and 

actions. Physical, verbal and gestural exchanges between participants and objects, as well as 

interpersonal exchanges within the group, were noted.  

 

Data described latterly in the ‘Findings’ section of this chapter (Section 6.3) consider 

participants’: 

• Experience of Using the Quilt 

o Conversational Themes (Sections 6.3.1 -6.3.3) 

o Social Experiences afforded by the Quilt (Section 6.3.4)  

• Prototype Evaluation and Ideas (Section 6.4) 
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The researcher employed a core set of question topics as prompts in all workshops to support 

participants’ discussion and critique of the Quilt (Table 24). The researcher assured participants 

that whilst the prototypes were resolved to a high level, they were not ‘complete’, and their full 

critique was valuable and welcome.  

 

Table 24 Study 3 question topics/prompts explored with participants as they experienced and evaluated the 

Dundee Conversation Quilt 

Question topic Aspect(s) explored Framing:  

Aesthetic • Visual appearance 
• Theme (i.e., Subject matter: 

Dundee) 
• Appeal? 

 
Questions were framed around the 
d.School ‘I Like, I Wish, I wonder?’ to 
gather an understanding of: 

• Positive factors (‘I Like’) 
• Negative factors (‘I Wish’) 
• Suggestions/Changes/Ideas  

(‘I wonder’) 

Material • Tactility 
• Characteristics/Behaviour 

Form and function • Shape 
• Structure 
• Composition 

Digital Aspects  • Activation  
• Content 
• Relationship between physical and 

digital artefact(s) 
• Output (including volume, clarity 

etc.) 
 

 

Questions were posed responsively during the workshops, focused on identifying and 

understanding participants’ views of how the prototype was ‘successful’ or ‘unsuccessful’. The 

d.School method ‘I Like, I Wish, I Wonder’ was also used to capture participants thoughts and 

ideas about the performance of the prototypes. This identified practical and technical 

improvements that could be made to the materials and physical prototypes to enhance user 

experience, as well as highlighting possible affects or resultant experiences that may arise 
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through use. Participants were also invited to imagine future scenarios of use as well as 

alternative versions of the Quilt prototype (i.e., what changes could be made to improve the 

Quilt or deliver a different experience).  

 

6.3 Findings & Discussion  

 
In all three workshops employed in this Study, the Dundee Conversation Quilt successfully 

supported participants in engaging in social interactions, meaningful conversation and 

relationship building with peers. Whilst common topics were explored by all participant groups, 

the nuance of the social experiences offered by the Quilt activity (i.e., the quality of interactions, 

conversations and depth of bonding) differed in each of the workshops, which might be 

characterised respectively by camaraderie; intimacy; and discussion.  

 

The section as follows firstly unpacks the conversational themes (derived from analysis of 

participant conversation and researcher observations). The differing social experiences within 

each workshop are then discussed. Finally, participant evaluations including their critique and 

suggestions for future applications of e-textiles such as the Dundee Conversation Quilt are 

explored.  

 

Across all three workshops where the Quilt was introduced, an increase in participation and 

presence within the social activity was observed as participants conversed, shared stories and 

broadened their knowledge of one another (and their hometown) in response to the imagery, 

materials and sounds comprising the patchwork design. Indeed, the AC and fellow care staff 

suggested that the quilt was a useful tool for residents who may be typically quieter or 
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introverted as it gave them opportunities to contribute meaningfully to the conversations had. 

Three key themes were revealed through thematic analysis: 1) ‘Belonging’; 2) Identity & 

Autonomy; 3) Reminiscing & Nostalgia’. These are detailed in Table 25.  
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Table 25 Study 3 Themes and Patterns 

Themes  Sub-themes Patterns and Associated Codes 
1. Belonging 
 

Quilt as Connector to 
Community 

1.1 Community: Togetherness & Trust  
1.1.1Place 

1.1.1.1 History and Heritage 
1.1.1.2 Local Landmarks and Monuments 

1.1.2 Companionship 
1.1.2.1 Shared interests   
1.1.2.2 Group-specific communication 
1.1.2.3 Important new relationships/roles 
1.1.2.4 Humour   

1.1.3 Familiarity 
1.1.3.1 Routine 
1.1.3.2 Social Rituals  
1.1.3.3 Trust 

1.1.4 Participation and Affiliation 
1.1.4.1 Local Icons and Industry 
1.1.4.2 Community Projects and Initiatives 

1.1.4.2.1 Representation  
1.1.4.2.2 Commemoration  

1.1.4.3 Peer-to-peer leisure activity 
1.1.4.3.1 Games/Game Play 

1.1.4.4 Songs and singing 
1.1.4.4.1 Singing as bonding 
1.1.4.4.2 Singing as entertainment 
 

Quilt as Conduit for 
Affinity 

1.2 Affinity: Empathy & Respect  
1.2.1 Life transitions 

1.2.1.1 Understanding & Resonance 
1.2.1.2 Health changes 
1.2.1.3 Loss 

1.2.2 Expertise and skills 
1.2.2.1 Personal skills and knowledge 
1.2.2.2 New/Unexpected skills  

1.2.3 Physical Interaction and Contact 
1.2.3.1 Gestures and gestural exchange 
1.2.3.2 Interpersonal touch 
1.2.3.3 Dance 
1.2.3.4 Synchronization and Mirroring  
 

2. Identity & 
Autonomy  

Quilt as: 
 

• Communication 
for Personhood 
& Self-
expression 

2.1 Personhood 
2.1.1 Histories 

2.1.1.2 Legacy 
2.1.2 Roles and Relationships 

2.1.2.1 Familial 
2.1.2.2 Community 
2.1.2.3 Professional  
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• Catalyst for 

Cooperation 
and Cohesion 

 

2.1.3 Individuality and Uniqueness 
2.1.3.1 Hobbies and personal achievements  

2.1.4 Emotion 
2.1.4.1 Pride 

2.1.5 Autonomy  
2.1.5.1 Ownership  
2.1.5.2 Comfort and Confidence  

2.2 Place 
2.2.1 Culture & heritage:  

2.2.1.1 Dundonian identity  
2.2.1.2 Colloquial language  

2.2.1.2.1 Local songs 
2.2.1.3 Textiles: Dundee Industry  

2.3 People 
2.3.1 Relationships 

 2.3.1.1 Camaraderie  
2.3.1.2 Intimacy  

2.3.2 Relationship-building 
2.3.2.1 Cooperation, reciprocity and encouragement 
2.3.2.2 Shared experience and group activity 

2.3.2.2.1 Discussion and debate 
2.3.2.3 Laughter 
2.3.2.4 Mischief and fun  
2.3.2.5 Being listened to  

3. Reminiscing & 
Nostalgia 

Quilt as Evocative Aid 
for Memories and 
Storytelling  

3.1 Memory-sharing  
3.1.1. Memory and Sound 

3.1.1.1 Sounds evoking place 
3.1.1.2 Sounds evoking people  
3.1.1.3 Sounds evoking experiences and events 

3.1.2 Memories as ‘Social Glue’  
3.1.2.1 Shared tastes and experiences 

3.1.2.1 Treats and indulgences 
3.1.2.2 Novelty 

3.1.2.2 Multi-sensory experiences 
3.1.2.2 Smell and memory 

3.1.3 Nostalgia for the past  
3.1.3.1 Hobbies and habits  

3.2 Narratives & Storytelling  
3.2.1 Temporal Stories 

3.2.1.1 Nostalgia  
3.2.2 Stories for Bonding 

3.2.2.1 Rapport; repartee 
3.2.2.2 Amity and alliance  
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Participants were also observed to problem solve, collaborate and physically interact with one 

another as they made associations with elements of the Quilt design or worked to identify 

specific sounds. In Workshop 1 in particular, the participants’ physicality was observed to 

change over the course of the session: the responses and interactions prompted by the Quilt 

appeared to energise participants who were observed to reach out to one another, gesticulate 

and, at times, dance.  

 

6.3.1 Theme 1: Belonging  

 
In Chapter 2 (Literature Review), the concept of ‘belonging’ was introduced as an essential 

aspect of social connectedness (Lee & Robbins, 1995; van Bel et al., 2009; Wildevuur et al., 

2013). In Study 2 project participants also identified ‘belonging’ as being key to the social health 

and wellbeing of older people, and thus, the Quilt was designed to support users connect with 

their hometown and fellow residents.  

 

Broadly speaking, ‘belonging’ is described as having a sense of ease with oneself and one's 

surroundings (Miller, 2003: p.218), but, as authors including May & Muir (2015) acknowledge: 

“people's sense of belonging is a complex experience, and can be constructed in relation to 

places, material objects and ‘cultures’ as well as [other] people.”  

 

Through engagement with the Quilt activity, participants had the opportunity to spend 

dedicated time with peers in a shared social context. This allowed them to make individual 

contributions to conversation as well as getting to know others, which can support feelings of 

familiarity with people and place. At the close of the workshops, participants and - in the case of 
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Workshops 1 and 2 - care home staff confirmed that the conversation topics and activities (such 

as singing) prompted by the Quilt content (tactile, visual and audio), engendered ‘closeness’: 

 

 Workshop 1: AC and Care Home Manager (CM): 

 

AC:  That was really good – you can see them coming out of themselves and [R04] 

and [R05] were even linking arms, did you see? 

CM: No, I didn’t see but I tell you, I could hear them from the office! The laughter 

and the singing… oh my gosh! They were having a great time. And I went by the 

lounge and [R04] and [R05] are still signing the songs. It’s a fun way of bringing 

residents closer together isn’t it? 

 

 Workshop 2: Care Staff member (CS) 

 

CS: You can see that [R07]’s had a great time – there’s a real difference in her this 

afternoon. She’s been lacking stimulation since she’s been laid up after her 

stroke. And look, she’s still chit-chatting with them now. 

 

 Workshop 2: Participant 

 

R07: I really enjoyed that, and do you know, I’ve learned a lot – not just about 

Dundee, but about the others [R08; R09] which is nice… We didn’t get to hear 

much from you though! Will you come back again? I think [the Quilt] would do 

well downstairs [in the Café]. 
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Participants identified common experiences and interests or learned new things about one 

another or the city (some participants were well educated on the history of Dundee and able to 

share their knowledge), and this contributed to a sense of cohesion within the group. In this 

sense, we can argue that the Quilt helped to foster a sense of belonging. Indeed, participants 

discussed or demonstrated the importance of feeling a part of a community (in terms of both 

people and place), emphasising related experiences such as ‘togetherness and trust’ and 

‘affinity’. 

 

6.3.1.1 Quilt as a connector to Community: Togetherness & Trust  

 
The concept of ‘community’ is widely used and can mean different things to different people, 

but the literature commonly uses the term to denote a group of people brought together in 

reflection of three core elements: place, interest and identity (Evans, 2009: p.8). Study 3 

participants discussed community (1.1) in terms ‘of place’ (i.e., the physical locality - in this case, 

the city of Dundee and specific territories such as neighbourhoods or landmarks (1.1.1.2) and ‘of 

interests’ in terms of shared activities (1.1.2.1) and affiliations (e.g. communal projects and links 

with local industry or trades) (1.1.4).  

 

Participants commented on the sense of place evoked by textiles and imagery within the Quilt, 

such as Patch 6 (Jute Mill), Patch 5 (RRS Discovery ship) and Patch 4 (Royal Victoria Hospital), 

describing them as ‘instantly identifiable’ and “undeniably Dundee” (1.1.1). Place-based 

‘features’ (such as local landmarks or buildings) are known to support the development of social 

connections and foster a sense of community as they physically draw and group people together 
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(Munro, 1995). Moreover, participants’ stories about their experiences or relationships with the 

places denoted in the Quilt, centred on the other people who were also gathered there. For 

example, participant R01 immediately recognised the jute material border and loom shuttle 

illustration from Patch 6 (Jute Mill), as resonant of her time working as a weaver in the 1960’s 

and ‘70’s. She described the importance of the tool as a symbol of her connection both to the 

craft, which had brought her a great sense of satisfaction, but most importantly, with the 

community (1.1.4.1) of other weavers and workers: “the women I worked with were some of 

the best. It was hard work, and you’d go through thick and thin together.” She described the 

texture of the jute material as reminiscent of working with them and noted that the ‘casting’ of 

the jute patch’s fibres was “very familiar”. The evocative experience prompted by this material 

within the Quilt supported her in feeling personally connected to the activity, bringing meaning 

to both her interactions and contributions within the workshop. Other participants such as U04 

also recalled stories from local mills in response to this patch but was prompted by the tactile-

audio experience of the quilt rather than its illustrations. Sounds 6.1 and 6.6 (working looms) 

prompted her to describe the strong sense of community associated with weavers who used 

their “own [sign] language” (1.1.2.2) to communicate over the factory noise and “had their own 

songs” (1.1.4.4) to cheer one another through challenging working conditions.  

 

A sense of community was also expressed by participants who related specific patches to shared 

activities or endeavours. For example, in Workshop 1, participants described their involvement 

in a recent Dundee-based project (1.1.4.2) where local artists were commissioned to paint two 

hundred life-size sculptures of a local comic character, ‘Oor Wullie’ (depicted in Patch 3: 

‘Journalism’). These were then exhibited across the city (and latterly Scotland) as a public art 
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trail. One participant, R04, had been a hand model for a local artist who painted the sculpture 

entitled ‘Oor Wullie Noo’ (Our Wullie Now): 

 

R04: [It] was the ‘Eighty-Year-Old Oor Wullie’ – we helped make it and [the care 

group] won him at the auction… It has my hands – the artists painted them like 

mine. And it has [another resident]’s face and it actually looks just like him. It 

was amazing to watch her. She gave [some paintings] to his family after he died. 

What a nice thing for them to have of him. And we were in the [local news] 

paper! 

R05:  Aye, you were famous! We went out after and had our tea – 

AC:  Yes, you were treated to your tea for being the stars! 

R04:  Oh, it was such a great day and then we came back and had a party all together. 

See at the time, ‘Oor Wullie’ was eighty and [we were] the same age as him… so 

that’s how it was my hands and [other resident’s] face. It was really fun, and 

they couldn’t have got anyone better for it – they made the face so like him. It’s 

like its’ got his personality and it goes around the [care group] homes, but we’re 

due to get it back soon. It’ll be nice to have him back. I think it was a great idea, 

especially for the family.  

 

Thus, the “Oor Wullie” patch provided participants with the opportunity to recall their personal 

involvement in a local and well-celebrated project. Acts of participation in art and craft activities 

that focus on capturing people and place can be powerful tools in commemorating experiences, 

feelings and sense of belonging (1.1.4.2.2). Prompted by the Quilt, participants were able to 

convey and connect with the pride (2.1.4.1) they have for their community (i.e., the care home; 
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their friends and families). The opportunity to discuss this allowed them to revisit and revel in 

the active role (2.1.2) they had played in the creation of the statues which were then auctioned 

to raise vital funds for a local charity. They viewed this as an important part of their role and 

legacy (2.1.1.2) as members of the local community and expressed pride in their capacity to 

represent their families and the wider community (1.1.4.2.1). The notion of commemoration 

(1.1.4.2.2) was also clear in their discussion of their statue as the participants described the 

statue as ‘embodying’ elements of their friend’s physical appearance and personality, now 

passed on.  

 

Beyond the resonance of the printed and stitched imagery of local landmarks and icons (1.1.1.2; 

1.1.4.1), the audio aspects of particular patches also prompted participants to connect with 

their communities (1.1). Participants intimated that certain sounds reconnected them to specific 

places and people (3.1.1; 3.1.2). For example, Participant U04, touching Patch 6 ‘Jute Mill patch’ 

and producing an alarm sound (Sound 6.5) recognised “that’s the bummer – I can see the 

women traipsing in the gates in droves to start their shift.” Another Participant U05, in response 

to Sound 4.6 integrated into the Patch 4 of a nurse describing the process of cleaning medical 

equipment, recounted her own stories of her time as a nurse in Dundee. She described how the 

wards operated as well as stories about her then mentor – a formidable ward Sister: “Oh she 

was so strict with us but my God, she was wonderful with patients. She inspired me every day. I 

loved that job, the process… and I loved making a difference and helping people when they 

were so poorly.”   

 

These types of sounds did not only connect participants with nostalgia for their past 

communities (3.1.3), but also allowed them to describe more recent experiences and 
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relationships (1.1; 1.1.2.3; 2.3). For example, upon hearing Sound 4.8, (a hospital gurney being 

wheeled through a corridor) participant R07, was prompted to talk about the challenges she had 

faced following a recent stroke (1.2.1.2): “It’s been such a challenge to get up and out of my 

room again. I have felt very low. But doing more of this sort of thing [group activity] really 

cheers you.” Thus, the Quilt, as an evocative and multi-sensory storytelling activity, empowered 

participants to connect with and reflect upon personal issues and experiences with peers, and to 

even confide in others concerning sensitive topics such as illness and mental health issues. 

Although the Quilt comprised resonant media for all participants, it was not specifically 

personalised to a single user and as such supported individuals in interpreting the media and 

experiencing a sense of autonomy.  

 

Indeed, in this context the Quilt was a powerful tool in connecting users with both their own 

experiences and circumstances, as well as with communities, past and present, and their 

position within them (2.1.2).  The blending of tangible, tactile, textiles with stimulating and/or 

resonant sound delivered a highly textural evocative and connective experience. Indeed, Attali 

(1992, p.6) describes sound and music as: “tool[s] for the creation or consolidation of a 

community, a totality” and Duffy and Waitt (2011) suggest that sounds render and intertwine 

our sense of place and people differently than visual media and experiences as listening occurs 

around and through our bodies. Thus, sound can viscerally connect us to spatial or temporal 

experiences and act as ‘markers’ of social relations and identities (Bijsterveld & Jacobs, 2009). 

Further, Bandopname (1963) emphasises the capacity of sound in creating connections:  

 

“The power of sound is that it remains vivacious and binds people together more 

forcefully than any picture. In a person’s voice we encounter his personal moods; in the 
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sound of the running machine we can hear force and speed; the sounds of birds 

connects us with nature.”  

 

Therefore, sounds of different type or texture can convey different meanings and enable 

listeners to not just hear but experience the sounds again and thus, connect with their feelings 

or concerns (Koekoek, 1968, p. 93). In this respect, the Quilt might be viewed as a mnemonic 

vehicle for “sound souvenirs” (Van Dijck & Bijsterveld, 2009) in and around Dundee. “Sound 

souvenirs” are material representations that enable us to relive the everyday sounds and music 

that are meaningful to us.  The Quilt, as an embodiment or symbol of Dundee uses past and 

everyday sounds and songs to enable users to reconnect with meaningful moments and 

experiences (such as singing with friends in the playground or working with within a team of 

colleagues in a local factory). Importantly, Weber (2009) suggests that sounds that reflect 

different environments or experiences (e.g., street sounds or campsites) can foster a sense of 

belonging by reassuring and reconnecting listeners with their sense place and personhood, even 

when ‘displaced’ (e.g., on vacation). Comprising resonant sounds and scenes of Dundee, we 

might then consider the Quilt as a conduit for community as it allows users to hear, interpret 

and re-live aspects of the city – and their personal experiences or place within it - in a way that 

is meaningful for them, and supports social interaction and collective meaning-creation (e.g., as 

users collectively explore their interpretations of the scenes and sounds).  

 

Further understandings of community have also been described as being grounded in ‘fleeting 

[and] everyday interactions’ (Evans, 2009: p10) that function as crucial social touch-points 

within our daily routines. These provide both social support and social connectedness, 

contributing to self-esteem and a sense of belonging (House et al., 1985). During the workshops 
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participants were prompted to describe some of the everyday interactions that confirm their 

sense of community and demonstrate social cohesion. For example, in response to the sound of 

crockery clinking together, the whistling of a kettle and popping of a toaster (Patch 2: ‘Dundee 

Jam’), participants discussed the familiarity (1.1.3) of their morning routines (1.1.3.1) and the 

importance of breakfast as a daily social ritual (1.1.3.2) where they can reconnect with family or 

fellow residents and staff (e.g., R04: “When we’ve all had our coffee, that’s when the nattering 

begins! Who’s up to what, you know.”).  

 

These conversations then operated as ‘gateways’ for further discussion where participants’ 

highlighted the important roles played by specific people in their lives (1.1.2.3). For example, in 

Workshop 1, participants R04 and R05, mistook the sound of a jar lid being opened (Sound 2.1, 

Patch 2: ‘Dundee Jam’) for a “bottle of bubbles”, being popped. The notion of “bubbles at 

breakfast” led to laughter as well as the recounting of stories about the care home ‘bar’ and 

fundraising events. These conversations provided participants with opportunity to evidence 

their knowledge of and closeness with one another, further fostering a sense of belonging and 

togetherness:  

 

R05:  [Last year] we had a summer fete… cakes, a bar, tombola!  

R04: There were so many bottles, I tell you! Not your typical [care] home scene! It 

was such a great day. And [AC] makes lovely hampers for the raffles. She always 

has them so bonny - it would tempt you to buy a ticket! Oh aye, I don’t know 

where the lady gets the energy- above and beyond - I really don’t!  

AC:  Who me? Oh here, it’s all the wine! – like you! 

R04:  Oh, now we know  
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[R04 winks at R05 and nudges her elbow, before winking at AC]  

 

This interaction provided R04 with the opportunity to express her fondness and admiration for 

AC and to foster a sense of joviality and companionship between R05 and herself. Indeed, 

paying compliments and using humour (1.1.2.4) are acknowledged ways of solidifying social 

relationships.  

 

6.3.1.2 Quilt as conduit for Affinity: Empathy & Respect 

 
Engagement with the Quilt also prompted participants to display empathy for their co-

participants (1.2). For example, when conversation, prompted by Patch 4 (‘Nursing’) in 

particular, turned to life transitions (1.2.1) such as changes in health (1.2.1.2) and personal 

circumstances, participants acknowledged and showed compassion for others’ experiences. 

These demonstrations were often subtle but weighted with understanding and engendered a 

sense of closeness between group members as they spoke (1.2.1.1). Participants expressed this 

through murmurs of agreement; nodding of their heads; eye contact; sighs; smiles and hand 

gestures (1.2.3; 1.2.3.1). The latter was demonstrated by: R04 and R05 synchronising (1.2.3.4) 

when clapping their hands in agreement; R09 extending his hand across the table, palm facing 

upward towards R08 to acknowledge their shared experience of a popular film (R09: “You mind 

the theme tune was everywhere, wasn’t it? Felt like you couldn’t turn the radio on without 

hearing it!”); and R08 placing her hand over her chest and maintaining eye contact with R07 as 

she described some of the challenges she’d faced following a recent stroke.  
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Conversation prompted by the activity also enabled participants to express respect for others’ 

skills and life experience (1.2.2). Indeed, the Quilt activity provided unexpected opportunities for 

participants to express themselves and connect as they interpreted and ascribed their own 

personal meanings to the different Quilt patches. For example, as R05, in response to an audio 

clip of a local song (Sound 6.4, Patch 6: ‘Jute Mill’), began to sing along, the group praised her 

for her vocal skill: “I had no idea you could sing! We’ll need to do more of that you and me” 

(R04) (1.2.2.2). In providing opportunity for participants to demonstrate their personal skills and 

knowledge (1.2.2.1), the Quilt activity can be viewed as a catalyst for further social opportunities 

and invitations. For example, in this case R04 suggested that she and R05 should watch the TV 

programme ‘Songs of Praise’ together, or “start a singing group!”.   

 

For the most part, conversation was driven by participants’ responses to the illustrations and 

audio comprising the Dundee Sound patches, but in one instance during Workshop 2, 

participant R07 - born in Manchester and thus, not native to Dundee- pinpointed a non-

conductive textile patch (Patch 12, Figure 2) and used it to express some personal difficulties she 

was experiencing: 

 

R07:  [I’d like to] talk about this map square. It’s not Dundee but I am drawn to it. I 

liked to travel around.   

R08:  Oh yes. 

R07: [Pointing to the map] Is that Austria? Oh now, that’s somewhere I’ve never 

been but I would have liked to go to Austria, it looks beautiful. [Lays hand on top 

of the patch] But it’s too late for me now after my stroke. I can’t travel. I can’t 

go anywhere.  
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 R08: I know, honey, it’s hard.  

  [R07 and R08 meet eye contact: R07 sighs and R08 smiles supportively] 

 

This map patch provided R07 with the opportunity to express disappointment and her sense of 

loss (1.2.1.3) following her stroke (1.2.1.2), in a demonstrable and palpable way. Through 

voicing her feelings about the loss of the experiences she could no longer have; she allowed the 

other participants to express their empathy (1.2.1) and understanding of her position. In this 

respect, the Quilt activity provided participants with an opportunity to be listened to (2.3.2.5), in 

a space where their feelings could be articulated in context, using the content and media from 

the prototype as examples or foundations to constructively communicate their thoughts. This 

resulted in a sense of intimacy (2.3.1.1) within the activity, which can support the development 

of trust (1.1.3.3) and confidence (2.1.5.2). Authors including Beadle et al., (2015) confirm the 

importance of empathy and affinity in supporting pro-social activity in later life, but they suggest 

that strategies for the development of empathy often focus on the use of negative prompts 

(e.g., visual media) to engender understanding of others’ difficulties or hardships. Empathy and 

affinity can also be generated in older adults through charitable activities (Sze et al., 2012) but 

the literature suggests that there is an opportunity for softer, more sensitive approaches – such 

as the Quilt, to facilitate these experiences towards belonging. As an activity towards the 

development of empathy and affinity, the Quilt allows for interpretation (which might involve 

negative experiences or feelings) but does not specifically focus on challenges or issues related 

to negative social experiences such as loneliness: the focus is upon identifying meaning and 

commonalities.  
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6.3.2 Theme 2: Identity and Autonomy  

 
Whilst the literature agrees that identity is a difficult concept to define (changing between 

disciplines, (Taylor, 1989)), Fearon (1999) summarises that identity is a “set of attributes, beliefs, 

desires or principles of action that a person thinks distinguishes themselves in a socially relevant 

way.” And individuals might distinguish their sense of self in different ways, such as through: 

 

• A mutable process of comparison with others and the ways they relate to them (Hall, 

1996; Abrams & Hogg, 2006) 

• A set of personal expectations (Wendt, 1999) 

• Categorisation of the self by concepts such as race, religion, language and culture (Deng, 

1995)  

 

Ageing and age-related changes (e.g., life transitions and health issues) can challenge the sense 

of self through experiences of loss – of independence, of relationships, of opportunities – for 

articulation of ourselves and social interaction (1.2.1). Thus, older adults can struggle to 

conceptualise and maintain concepts such as identity and autonomy (Wildevuur et al., 2013).  

 

The Quilt, by involving local older adults in place-based (2.2) conversation, that depended upon 

their individual interpretations, experiences and knowledge, allowed participants to express and 

affirm elements of their social and personal identity (2.1).  
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6.3.2.1 Quilt as communication for Personhood & Self Expression 

 
Participants described being ‘drawn’ to certain patches as they reflected aspects of their 

personal histories (2.1.1) or interests that contributed to their sense of identity and personhood 

(2.1). Like identity, personhood is multi-faceted and complex. Lamb (1997) describes the 

concept as the sum of the “intimate emotional and substantial connections with other people, 

places and things”. In later life, she suggests, personhood might ‘transform’ or be 

‘deconstructed’ due to the attenuation of a persons’ physical ability and social relations. Whilst 

many older adults fear this process as its’ predominantly associated negatively with ‘loss’, Lamb 

posits that later life can support an autonomous refocusing and reconstruction of personhood 

where older adults might ‘loosen’ unwanted ties and ‘tighten’ those that are most important to 

them. If we apply this thinking to the Dundee Conversation Quilt, it might be viewed as an 

interpretive aid where users can reflect upon aspects of their identity and personhood that are 

most valuable. For example, the Quilt provided opportunity for native Dundonians to express 

their knowledge and pride (2.1.4.1) for their hometown as well as articulate their own personal 

‘brand’ of Dundonian (2.2.1.1). For example: 

 

 [R08 activates Sound 1.3, Patch 1: Dundee Flag] 

 R08:   My son used to sing that!  

R09:   Did he? It’s a good laugh that one.  

R08:  Aye, he did, when he was wee. A long time ago now mind. 

R07:  I’m not really familiar with that one. 

R08: Well, it’s right Dundee that. My family’s from Belgium, but with a 

Dundee twist you see! I’ve tried to make the song work in Belgian, but it 

doesn’t work right! 
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Researcher: Do you mean you tried to translate the lyrics? 

R08:  Aye, but it doesn’t translate. It just isn’t the same. Something of the fun 

of it gets lost. 

R09:  Ah, but that’s just Dundee language you see. 

 

Participants R08 and R09, both have strong links to Dundee (2.1;2.2) – R08 having lived there 

most of her life, and R09 having been a lifelong resident, born in the city –and as such instantly 

communicated their familiarity (1.1.3) with this song (1.1.4.4): R08 sang along to the lyrics and 

R09’s initial response was laughter. Both associated the song with youth, either their own (R09: 

“on the street with friends”) or their children’s (R08: “[My son] thought it was hilarious – he’d 

sing it again and again”), and ascribed the feeling evoked by the song as quintessentially 

‘Dundonian’ (2.2.1.1): it’s “cheeky” and “typically working class”. And as acknowledged by R09, 

the Dundonian dialect is distinctive (2.2.1.2) in that vowel sounds are flattened (i.e., ‘I’ becomes 

‘Eh’), which is often attributed to the large number of Irish mill workers who travelled to 

Dundee for work during the city’s industrial revolution (BBC, 2019). Both participants expressed 

great pride (2.1.4.1) in their identities as Dundonians and the conspicuous character of their 

hometown but described their ‘Dundonian-ness’ differently: R08, having Belgian heritage 

described herself as “Belgian with a ‘Dundee twist’”, whereas R09 described himself as an 

archetypal Dundonian: “Just Dundonian through and through”. This sense of ‘same but 

different’ engendered mutuality whilst allowing participants to communicate their own 

perceived uniqueness (2.1.3) within the group.  

 

By supporting participants in engaging with their sense of self and personal meaning, the Quilt 

supported self-expression, which is defined as the ability to fully utilize and articulate one’s own 
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knowledge, talents and abilities (Krause, 2010). Self-expression is considered to be particularly 

important in later life as increased opportunity for self-expression can bolster self-esteem, self-

worth and sense of autonomy, which can be challenged by age-related changes such as reduced 

mobility. Self-expression can support the identification of like-minded others and the 

development of companion relationships as people engage in shared interests or topics of 

discussion. Thus, the Quilt, as a topical and dialogic activity, supported participants in expressing 

and exploring shared interests.   

 

Participants in Workshops 1 and 2 were also observed to reveal aspects of their character, 

histories (2.1; 2.1.1) and lives prior to residing at the care home that were previously unknown 

or at times, astonishing to their peer group as they took turns to uncover new sounds within the 

Quilt. By uncovering new – and unexpected or surprising – information about each other, 

participants were able to challenge their pre- or in some case - misconceptions of their peers 

and stir their curiosity, which in turn allowed them to further discuss and identify commonalities 

or opportunities further conversation and exchange. In this way the Quilt engendered a non-

linear flow of dialogue that was driven by the users themselves. This resulted in more ‘natural’ 

and autonomous conversation and interaction, circumventing the activity and interpersonal 

exchanges from feeling ‘assisted’ or overly facilitated. For example, prompted by the sound of 

the theme tune to a Dundee based comic series, R07 described herself as a “sort of Dundonian” 

and ‘admitted’ she wasn’t immediately familiar with some of the local characters and icons. She 

explained:   
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“I came up to Dundee for my husband’s business. So, we came up in 1969 and the boys 

went to school here. So really, they are Dundonian now, I think. And they both married 

girls from Dundee. [Whereas] I left a lot of me in Manchester.” 

 

In response, other participants offered to source some old comics and introduce her to some of 

the characters: “Oh we can’t have that [when you’re living here]! Oh, wait till you see, we’ll have 

some laughs” (R09). R07 appeared cheered by this but her personal sense of ‘loss’ (1.2.1.3) and 

‘separateness’ from her own home city was palpable, particularly as this directly contrasted with 

her fellow participants who demonstrated vast knowledge and pride (2.1.4.1) for their 

hometown of Dundee (2.2.1.1).  

 

Given the opportunity to express their identities beyond ‘resident’ or ‘neighbour’ within their 

peer group, the participants were able to engage in new conversations, celebrate and share 

their hobbies and personal achievements (2.1.3.1) and learn about one another. In identifying 

new aspects of their respective characters, the participants were able to recognise similarities 

and differences. This relates back to the work of Lee & Robbins (1995), where ‘connectedness’ is 

described as a state where people are able to socialise with individuals who do not necessarily 

share the same behaviours, interests or experiences.  

6.3.2.2 Quilt as catalyst for cooperation and cohesion: Place & People 

 
During the workshops, some participants narrated their interaction and justified their choices. 

For example, in Workshop 1, R01, upon her first turn, described herself as being immediately 

drawn to the jute material and loom shuttle illustration as her previous profession (2.1.2.3) had 

been weaving: “I’d have to choose this one, it’s in me” (Figure 41). As she spoke, reflecting on 
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her time working in a local mill, she was observed to trace the fabric and embroidery with her 

finger (2.2.1.3). This instigated Sound 6.1 of a working loom. Surprised by the interjection to her 

story, she joked that the interruption and the “noise” reminded her of what it was like to try and 

converse with colleagues over the sound of the machinery (3.1.1; 1.1.2.2).  

 

 

Figure 41 Workshop 2 Participants commence the Quilt activity 

 

Other participants sought guidance and requests from their group in selecting a patch, as 

demonstrated by this exchange between Participants R01, R04 and R05: 

 

R04:   Do you want to press it now?  

R01:   Oh, it’s my turn already? 
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R04:   Yes, you can press any of these wee circles –  

R01:   Yes, well which ones haven’t we had yet?  

R01 (to R05):  You like the look of that one? Okay – 

[Selects Patch 4, as indicated by R05] 

 

This was interesting as R01 had previously been decisive in her choice in selecting Patch 6 in 

honour of her past as a weaver but having now investigated the patch with most meaning to 

her, she offered her turn to the others in the group. In this respect, the Quilt provided 

opportunity for cooperation and reciprocity (2.3.2.1). Both concepts are defined as important 

for social wellbeing and connectedness as they can support continuity:  cooperation can foster 

collaboration and trust and reciprocity creates stability and a sense of ‘balance’ through a 

process of ‘give and take’ within social relationships. Cooperation and reciprocity can be 

particularly powerful in later life when social ‘imbalances’ (e.g., dependency or indebtedness) 

can cause mental and emotional distress, but as authors such as Giles et al., (2005) and Fyrand 

(2010) have identified peer-relationships are generally fewer in the life-course reciprocity 

process (reciprocity is most prominent in kin-relationships). Thus, as an artefact and activity to 

support peer-relationships, the Quilt might support the development and maintenance of 

reciprocal friendships. 

 

Participants were also able to extend their interactions with people beyond the participant 

group and interact with the wider care home community as a result of the e-textile activity. This 

was strongly evidenced when musical sounds such as local folk and street songs (2.2.1.2.1) were 

activated (from Patch 1) and the participants were observed to sing loudly, dance (1.2.3.3) and 

laugh (1.1.2.4). Participants acknowledged that these songs are particularly resonant for older 
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generations in Dundee, that associate them with group and playtime chants. The lyrics are 

repetitive, humorous (1.1.2.4) and can be sung ‘in the round’, further enhancing the social 

experience and sense of community (1.1.4.3; 2.3.2.2). Indeed, participants reported that these 

songs were familiar (1.1.3) and made them feel “mischievous” and “silly” (2.3.2.4).  This caused 

a lot of laughter (2.3.2.3) and fun – Participant R05 complained that her “belly hurt” from 

laughing, and another, R04, called to a passing member of care staff during one rendition of a 

song, inviting them to “join in with the sing-song” (1.1.4). When the carer reached the group, 

R04 clasped her hands in hers and began clapping both of their hands together whilst singing 

directly to her (1.1.4.4; 1.2.3). This action produced laughter within the group as the staff 

member, not local to Dundee, did not recognise the song, or some of the colloquial lyrics 

(2.2.1.2). The group took delight in explaining and translating the meaning back to her, with R04 

offering to help her “learn the rest of the lyrics later”. 

 

Indeed, interacting over these specific songs and sounds prompted changes in participants’ 

physicality (1.2.3). As they sang, participants were incited to move, dance (1.2.3.3) and gesture 

(1.2.3.1) or reach out to one another: the researcher observed an increase in eye contact 

between participants, an exchange of smiles and noted gestures such as pointing and waving 

(Figure 5) (1.2.3.4). R04 was also observed to take the arm of R05 during one song, physically 

closing the space between them (1.2.3.2) (Figure 42). These findings resonate with authors such 

as Pearce et al., (2015) who emphasise the synchrony and positive endorphin-effect of group 

singing, as positively supporting social interaction, cooperation and cohesion. They note further 

than songs incorporating humour – such as the lyrics from the local Dundee street and folk 

tunes – can encourage an increased release of endorphins that can “lead to greater feelings of 

closeness towards a group”. Overall, the signing activity prompted by the Quilt was loud and 
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filled with laughter (2.3.2.3). During this, another member of staff entered the room, mockingly 

stern, to tell the group that they were surely having ‘too much fun’: “Who is laughing in here? 

We can hear you down the hall! [Name]? Are you laughing here?”  

 

The encouragement of physical touch (1.2.3.2) – an important means of communication and 

relationship building (Cheok, 2010, p. 164) – was another positive consequence of the use of the 

Dundee Conversation Quilt. Many electronic or internet-enabled devices isolate or inhibit our 

access to physical touch (ibid) yet touch and other tactile exchanges (e.g., kissing or shaking 

hands) can be crucial in signalling support and affiliation.  

 

 

Figure 42 Workshop 1: Participants R04 and R05 enacting lyrics of a local folk song 

 

The care staff commented that this was valuable as it allowed the residents to take control and 

have autonomy (2.1.5) over their social time in an environment where residents may not always 

feel that the power-balance is in their favour: care homes accommodate numerous residents 
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with diverse and changeable needs, and whilst this care home in particular takes great pride in 

providing a varied schedule of activities for residents, unavoidable and everyday trials such as 

illness, can challenge residents’ ability to participate and contribute to the care home 

community.  

 

The experience of engaging with the quilt as a tactile-audio object enabled participants to take 

ownership (2.1.5.1) of the activity: in their singing, gestures and physicality they were able to 

drive and conduct the group activity by encouraging each other (2.3.2.1) and inviting additional 

people (i.e., care staff) ‘into the fold’ (1.1.4). This demonstrated comfort and confidence 

(2.1.5.2) within the social space and evidenced their wish to share the energy and experience of 

the activity with others. This reciprocity (2.3.2.1)– as participants were able to give back to the 

care staff– is acknowledged as an important norm underpinning social relationships (Dee & 

Hanson, 2016). 

 

6.3.3 Theme 3: Reminiscing & Nostalgia  

The Quilt, reminiscent of traditional patchwork quilts (which are often associated with 

storytelling) and depicting scenes and sounds from Dundee (very familiar to almost all 

participants) prompted reminiscence and feelings of nostalgia. Related to critical concepts such 

as memory and sentiment, ‘reminiscence’ and ‘nostalgia’ are terms that have been used 

interchangeably but are in fact two distinct activities: reminiscence is described as the activity of 

remembering and reflecting on past experiences whereas nostalgia considers the emotions and 

feelings connected with past experiences or memories (Routledge et al., 2012). Whilst it is 

understood that memory and sentimental feelings can include negative experiences, both 
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reminiscence and nostalgia are predominantly viewed as beneficial for increasing mood, self-

esteem and feelings of social connectedness (Loveland et al., 2010; Wildschut et al., 2006). 

Authors such as Prain (2014, p. 15) have also discussed the sentimental resonance of textiles, 

championing the tactile and comforting nature of cloth in conjuring and inspiring people to 

share memories. And indeed, Study 3 participants were observed to recall and share memories 

(3.1), as well as emotions and feelings (3.2) as they tested the Quilt prototype. 

 

6.3.3.1 Social Glue: Quilt as Evocative Aid for Memory and Storytelling 

 
Memory has been described by social scientists as ‘social glue’ (Davidson et al., 2012), and 

particular emphasis is placed upon episodic and semantic memory which respectively concern 

the remembering of experienced events, and the remembering of facts (Michaelian, 2016). 

Workshop participants were observed to engage episodic memory by recalling events and 

experiences triggered by specific Quilt patches, and often these memories reflected social ties 

(3.1; 3.1.1.2). The significance of social relationships to memory is supported by Van Dijck (2004, 

p. 267) who states: 

 

“Our memories organise themselves according to participation in (temporal) collectivity 

– a group vacation, a school class, a family, a generation - and recall tends to lean on a 

sense of belonging or sharing, rather than on a relocation in real time or space. We may 

remember events chronologically or spatially, but quite often we remember in terms of 

connectivity. As social creatures, we experience events in relation to others whether or 

not these communal events affect us personally.”  
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Thus, as participants recalled episodic memories that were focused on peer communities and 

cohort (in local industry for example), connections and a sense of cohesion developed through 

recognition of shared knowledge and experience (3.1.2). In Workshop 3, where discussion 

focused less on personal histories and more on cultural fact, semantic remembering enabled 

participants to agree and connect through place-based knowledge (2.2; 3.2.2).  

 

Sound is emphasised as a core ‘memory product’ by authors including Halbwachs (1992) and 

indeed, the use of sound within the Quilt - song and spoken word in particular - proved 

particularly significant in supporting participants’ recall of social events and experiences. 

Participants became immersed in sounds and songs, describing past and formative social 

experiences (3.1.1.3) and pivotal moments in important relationships (3.1.1.2) that were evoked 

by the songs, including playing jump rope with neighbours as children, as well as singing to and 

entertaining their own children as young parents (1.1.4.4.2). These are powerful associations 

that might enable us to reconnect with previously held social roles (e.g., friend or parent), as 

discussed in Chapter 2 (Wildevuur et al., 2013) (2.1.2). Through these moments of reconnection, 

we might revisit the ways we have felt connected to others, and perhaps be motivated to 

maintain or make new connections (1.1.4.4.1). 

 

Beyond recalling individual memories, participants also reminisced about shared tastes and 

experiences (3.1.2.1). This led to participants sharing further – and often multi-sensory – 

associations (3.1.2.2). This is evidenced by the following conversation triggered after Participant 

R09 enabled Sound 2.4 - a whistling kettle from Patch 2 (‘Dundee Jam’): 
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 R08: We sound like a right lot of tea jennies, don’t we?! 

 R07: I also like coffee though.  

R09: Yes. I like coffee and tea. There’s this place on Castle Street – Braithwaite’s – it’s 

absolutely full of tea and coffee. It’s very good. Old fashioned. It for what I like 

to call the connoisseur!  

R08: You know I’ve heard about it but never been in. I have heard it smells strong! 

R09:  Well, it is. I’ve had some coffee from there in the past – oh, it was a lovely treat - 

but I think they are more aiming for the connoisseurs.  

R07: Well coffee – the smell of it, certainly, takes me back to one of the cafes I 

worked in. I remember cleaning out the machine and well, the smell of the 

coffee! It would waken you up, it was so strong! You wouldn’t think it would be 

that strong, but it was. You could smell the coffee before you even got near the 

place. It reminds me of the hustle and bustle. A long time ago now! 

 

As evidenced by the exchange above, R07 and R09 were able to connect with previous personal 

and memorable experiences they associate with the smell of coffee; as an occasional indulgence 

(3.1.2.1) and signifier of a social role (2.1.2), respectively. The participants further commented 

that, although they partake in tea and coffee together every day, they did not have the 

knowledge of one another’s preferences before this activity (e.g., R07: “Well, the staff here, 

they do your tea for you, so you don’t really think much more about it.”). As a result of the 

knowledge and nostalgia (3.1.3) they built during this part of the Quilt session, they were able to 

enjoy some repartee (e.g., R08: “It should be milk first, that’s the way!”) (3.2.2.1) and indulge in 

some reminiscence, both of which can make important contributions to feelings of social 

connectedness.  
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In response to some of the sounds within the Quilt, several commonalities and shared histories 

(3.1.2.1) were uncovered, which established a sense of amity and alliance (3.2.2.2). For example:   

 

R04:  That sounds like the belt with the jars, going backwards and forwards in the jam 

factory to me. 

R05:  We know our jute, jam and journo! 

R04:  Yes indeed 

AC:  Oh, I loved the ‘jeely’. Did they make it in the factory too? 

R05:  Well, the jars were actually made and brought up from England. It was just the 

jeely that was made here. And you used to get into the pictures with empty jars 

– they used to recycle them see! 

R01:  Oh aye. 

R05:  But that was an awful long time ago…you needed about six jars to get in. 

R04:  And that was a lot of jeely to get through!  

R01:  It made the pictures even more of a treat! 

R04:  That’s right.  

 

By listening to and identifying the sound of the jam factories, participants were able to 

reminisce upon their past hobbies and habits (3.1.3.1) and evoke personal memories of visiting 

the cinema (3.1.2.1).  And together they were able to inform the group of the ‘cost’ and 

payment (i.e., six jam jars), which is considered a novelty today (3.1.2.2). Acting as authorities on 

this subject and collectively engaging in feelings of nostalgia (3.2.1.1), further engendered 

rapport between the participants (3.2.2.1). This exchange prompted further discussion including 
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participants’ preferred flavour of jam (R04 and R01 prefer raspberry, R05 strawberry and R02 

and R03 marmalade), and evoked further, more visceral memories. For example, R04 shared: 

 

“In the countryside we were always looking for used jam jars so we could wash them as 

we were always making jam. We used to PICK our own jam! I made all my own jam. 

Never made marmalade though. We ate as much marmalade as jam, but we bought 

that. We always had the fruit and that around us, in the gardens, in the fields – there 

were so many raspberries, so we had plenty of that… A pound of sugar for every pound 

of fruit. Oh, but the smell of making jam…” 

 

The notion of smell is well documented in literature on memory, and indeed, the group 

responded to R04’s memory of cooking jam by sharing other smells (3.1.2.2) from earlier times 

in their life. For example, the AC and R01 recalled picking and pickling whelks from the local 

beach, and R04 described her recipe for cooking liver. The participants related both foods with 

important kin and social relationships (2.1.2; 2.1.2.1) – R01 and AC associated the whelks with 

their fathers who they’d pick them with, and R04 associated cooking the liver with her husband, 

as she’d discovered the recipe whilst holidaying with him on their regular trips to Austria.  

 

These conversations, linked to evocative memories and experiences (3.1.1), demonstrate the 

temporal nuance of textiles such as quilts: as soft and sensory storytelling artefacts they can 

‘transport’ users to key and meaningful moments from their past. The augmentation of the 

traditional Quilt with audio further facilitated participants in connecting with significant 

memories and experiences.  
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The use of the Quilt as a ‘memory aid’ (Van Djick, 2004) supported participants in identifying 

like-experiences and knowledge in their peers, beyond their shared participation and proximity 

within the context of the activity and its’ setting and set the scene for further social activities 

and exchanges.  

 

6.4 Quilt Evaluations  

 
As well as experiencing the Quilt as users, participants critiqued and considered the Quilt as a 

designed artefact. Participant responses are discussed as follows.  

6.4.1 Material 
 
The tactile nature of the Quilt, and the characteristics and behaviours of the soft materials 

positively engaged participants, who described the combination of materials as compelling to 

touch (U02). Participants were observed to run their hands over the different elements of the 

quilt, exploring its’ variant surface. For example, in Workshop 2, R09 traced his fingers along 

seams as he talked, enjoying “the feel” and drawing others’ attention to the patches that 

occupied his attention and in relation to the stories being told. In Workshop 3, participants 

described the material choices as a clever and unobtrusive way to integrate the digital for older 

users who may be concerned about using new devices (U03 and U04). Further, they suggested 

that the choice of soft materials allows that the Quilt could be used in various settings and 

scenarios, not just on tables (“Just roll it up and roll it out as and when you need it” - U01). 

Participants also praised the familiarity of the materials, describing these as being more 

appropriate and appealing for older users, particularly in the context of domestic and 

community environments: as U03 described, “You expect to see soft [furnishings] and things, 

and you know how to treat them. You don’t have to worry.” 
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6.4.2 Aesthetics 
 
Overall, participants were in agreement that the aesthetic properties of the Quilt were 

successful, as they found the imagery and contrasting colours and patterns of the prototype to 

be “attractive” (R07), “lovely” (U05). The overall look of the Quilt was described as “a 

celebration of Dundee” (R09). Indeed, participants felt the illustrations were effective and 

‘befitting’ of a quilt that tells a story of Dundee (U04) – a city with heritage in comic and cartoon 

character publishing. Participants who had been born or lived in Dundee most of their lives 

identified with the Quilt as the visuals, depicting renowned and recognisable sights and symbols, 

presented a rich narrative of the city. One participant (R09) suggested that the Quilt “[looked] 

like a bit like a map of Dundee”.  

 

Whilst it was agreed that the overall appearance was inviting and interesting for users, some 

participants expressed that the Quilt design could be expanded further and include more sound 

patches that were themed around other significant icons - of industry for example – to reflect a 

fuller picture of Dundee and its’ communities.  

 

Participants who did not identify as Dundonian could see value in applying the same sensibilities 

of the Dundee Quilt to other localities, understanding the power of place and memory in 

supporting conversation and connection between users.  

6.4.3 Form and Function 
 
Participants described the ‘packaging’ of an interactive e-textile in the guise of a Quilt, as 

resulting in the creation of an ‘understandable’ object: we already associate Quilts with some 

form of communication or connection to others (i.e., the makers, gift givers or users of quilts). 

The marrying of illustrations and sounds within the form of this familiar object was also 
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described as logical in the context of designing for social experiences because both are so 

integral to sharing and conveying stories (AC; U01, U02). The playful composition of the Quilt 

using patches or ‘blocks’ allowed participants to freely ‘jump’ between topics, enabling all 

participants to contribute to the conversation.  

 

The malleable nature of the prototype, being flat yet soft and light in weight, supported user 

interactions as they pulled and turned the prototype towards and to face each other, drawing 

attention to specific signifiers of their stories (e.g., “You see, I used to work here but my 

favourite job was when I worked in…” – R01).  

6.4.4 Digital Aspects 
 
Participants felt one of the main successes of the Quilt design, was the simplicity of the ‘buttons’ 

(i.e., hand-sewn conductive touch sensors) as they require minimal strength, pressure or 

dexterity to activate, which could be an issue for older users (U01, U03, U04). Largely, 

participants praised the use of yarn as the ‘switch’ as this subtly integrated the digital aspects 

into a soft and familiar object.  

 

The audio-visual content was engaging for participants. The inclusion of different sound types 

revealed different responses that lead to social interaction: ‘human sounds’ tended to incite 

physiological responses such as laughter; music prompted cooperation and collaboration as 

participants remembered and guided one another in song; and environmental sounds (e.g., a 

typewriter being operated or the factory alarm) encouraged participants to share personal 

experiences. The combination of these different sound types (and thus, different types of 

response) engrossed and allowed participants to focus and connect with one another - in 

different ways, and at different levels - over the shared experience.  
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Most participants, having great knowledge and experience of Dundee felt that the theming of 

the Quilt allowed users opportunity to identify personal connections in a non-linear way: “This is 

better than just having a chat as you learn a lot more about a person from their stories, rather 

than [a standard] back and forth” (R07). Care home staff suggested that the Quilt was a 

successful as it introduced a new way for residents to engage in conversation, learn about one 

another and build relationships, that didn’t focus on the ‘usual topics’ such as the weather or 

the rhythms and routines of care home life. They felt the content of the Quilt was well balanced: 

focused yet broad as participants could interpret their own meanings of the audio-visual content 

in the context of the history of the city.  

 

In addition to more patches, participants in Workshop 1 suggested that a bigger bank of songs 

could be built and incorporated into the Quilt as this could connect users with other social 

relationships and experiences. For example, the Quilt could also include lullabies and love songs.  

 

Participants across all workshops suggested that the Quilt could be improved if it’s buttons 

could also function like a standard audio device, enabling specific sounds or songs to be 

repeated or skipped for example. And in Workshops 1 and 3, participants suggested that the 

volume of output could be better adjusted to suit their environments: In Workshop 1, 

participants felt some of the songs could have been louder to support the whole group in 

hearing and experiencing them, whereas Workshop 3 participants felt that some of the sounds 

might be overwhelming for older users, should they be used in quieter environments, as was the 

case in Workshop2 where participants’ experienced the Quilt in a quiet lounge space.  
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And whilst participants agreed that the audio-visual content of the Quilt was engaging, they 

wondered if the current prototype was limited by the existing sound bank and by not 

incorporating sound into the traditional fabric patches. For example, participants in Workshop 3 

suggested that users might create or customise their own Quilts in future to capture and 

connect with other places, people and interests.  

6.4.5 More sessions! 
 
Having enjoyed the experience of the Quilt activity, participants in Workshops 1 and 2 wished 

that the researcher would return with the Quilt and any updated prototypes for further 

sessions.  

6.4.6 Safety and Scope 
 
One participant (R07) did question the safety of the e-textile components prior to engaging with 

the Quilt as she identified as a non-user of newer digital technologies and had not encountered 

this before. However, upon completion of the activity, she expressed an appreciation for the 

performance of the electronics and that the Quilt would be an appropriate object and activity 

for older adults who are seeking social stimulation (through group activity, or connecting with 

memories and personal stories), but are unfamiliar with using new technologies.  

 

Other participants’ such as U02 expressed concern that users who were unfamiliar with the 

existing theme or content of the Quilt might feel excluded. She suggested that ‘base Quilts’ 

could be created and personalised to other cities and locations to encourage conversation and 

identify shared experiences. Indeed, in Workshop 3 participants volunteered to test further 

iterations of the Quilt in future that might engage a new or broader audience of users.  
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6.5 Future Quilts: Ideas and Imaginings  
 
 
In response to their experience and evaluation of the Dundee Conversation Quilt, participants 

generated ideas for future Quilts and instances for their use. These were interesting as they 

resonate with traditional patchwork or Quilts, which are “multi-layered, complex signifiers of 

personal and collective narratives and experiences.” (Prichard, 2010, p. 21). As described by 

V&A London (n.d.):  

 

“Quilts are not only practical objects… [they are] preserved for many different reasons, 

whether sentimental or commemorative, as examples of needlework skills and 

techniques, or even because of the specific fabrics used in their designs.”  

 

Indeed, Quilts as objects have been used to convey a host of meanings from social and cultural 

commentary and commemoration (e.g., fashion and style; social standing and wealth; history 

and heritage; religion; politics; education; and science), as well as more personal meanings such 

as personality, interpersonal relationships and ties (e.g., children; lovers/spouses) and memory 

and mortality (Styles & Vickery, 2006, p.9). Gordon (2013) also discusses the various 

performative roles of Quilts in support of communication and social cohesion: they might 

further cohesion by being crafted in a social context with others; metaphorically represent 

cohesion in imagery and language (e.g., ‘cut from the same cloth’); celebrate cohesion through 

the creation of preparatory or commemorative Quilts (e.g., in anticipation of the arrival of a 

newborn, or the creation and gifting of heirlooms). In the same way that historical events (e.g., 

The Tapestry of Scotland) or familial memories are often embodied in textiles (using scrap or 

hand-me-down fabrics for example), Quilts as social objects can incorporate fabrics that are 
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resonant of the local culture or heritage. In the Dundee Conversation Quilt, pieces of tartan 

from the local regiment – the Blackwatch - and jute (a legacy of the city’s textile industry) have 

been incorporated to embody the history of the place. The visual and tactile properties of these 

fabrics resonated with users, and instigated conversation around further functions or roles for 

Quilts as catalysts for social connectedness. Some of the relevant functions or roles of Quilts, as 

informed by Gordon (2013, p. 119; p. 125) have been described in Table 26.   
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Table 26 Extending from the Dundee Conversation Quilt prototype: Ideas for Future Quilts 

Quilt  Type Purpose  Study 3 Participants’ Ideas 

Heirloom Quilts Memorial  

 

Capture and convey 

lineage: to support 

family connections   

Heirloom quilts could capture a sense of 

ancestral/familial lineage to connect users with the 

stories of their family. This might involve the 

inclusion of audio-visual material that reflects 

aspects of identity, activity and interests (e.g., 

place, events and achievements). 

  

Passage Quilts Created in memory of 

loved ones who are 

now deceased from 

clothing left behind: to 

support grief process 

and family connections 

Passage Quilts might be created that not only 

comprise materials from loved ones’ clothing or 

belongings, but favourite songs, or sounds that 

evoke other aspects of their interests. They might 

even, where possible, include voice recordings.  

In fact, in some instances, Quilts might be 

constructed with individuals or family members 

whereby content such as voice recordings can be 

made with the intention of comforting and 

connection people after death.  

 

Preparatory  Ceremonial  Created in anticipation 

of the arrival of an 

infant/baby: to 

celebrate new life and 

family connections 

 

Traditional quilts might be augmented with digital 

content that will: 

 

i. Support connections by incorporating 

sounds and songs that facilitate 

interaction and bonding e.g. song and 

play 

ii. Capture a sense of 

[individual/family/group/society] at 

the time that can be revisited in the 

future to connect users with their past 

iii. Convey hopes or ideas for the future 

to improve cohesion and 

connectedness 

Familial 

(‘scrapbook’) 

Quilts 

Memoir Created to function as 

family scrapbooks and 

personal mementos  

 

Friendship Quilt Demonstrate group 

solidarity and sense of 

community, 

embodying elements 
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of a person or groups’ 

character  

 

Social 

Commentary  

Social 

Intervention; 

Protest; 

Documentary   

Document and 

communicate social 

issues and concerns 

with the aim to 

educate and incite 

change 

 

 

 

Through their imaginings of future e-textile Quilts, participants’ envisioned augmentations to 

traditional quilts in the spheres of memoir and memorial, commemoration and commentary. 

Participants envisioned future Quilts for social contact and connection in the context of: 

 

• Introductions  

E.g., new members to communities such as care homes or neighbourhoods could use 

quilts to learn about their new home and tell their own comparative stories. 

Participants felt this would challenge issues such as fear and anxiety as well as 

loneliness.  

• Rehabilitation  

E.g., Users who are recovering from or adjusting to new needs following an illness. The 

Quilt, rather than used on a table might be used on a bed: to reconnect users with 

language and memory skills for example, promote social wellbeing by facilitating 

conversation with family, friends or visitors; for therapeutic effect, immersing 

individuals in sights and sounds that promote reflection and restoration.  
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• Life-stories 

E.g., encompassing topics such as legacy, users might learn about significant people and 

places that can inform the nature of future communities.  

 

Beyond the benefits of using Quilts, participants also felt that creating future and bespoke Quilts 

(e.g., in representation of other cities) could further empower users and provide opportunity to 

explore and affirm important aspects in connectedness such as identity, community and 

memory. This resonates with literature around the preparation of traditional textiles as a route 

to furthering a sense of group cohesion (Gordon, 2013 p. 131), and in the context of ageing, 

might support older adults who are experiencing or fear loss of their identity (as discussed in 

Chapter 2: Literature Review, Section 2.4.3).   

 

Participant ideas for future e-textile Quilts suggest that as well as providing opportunities for 

synchronous, co-located interactions and meaningful experiences, Quilts – such as the ‘Life 

Stories’ quilt– could be used by individuals in moments of aloneness or ‘physical 

disconnectedness’ (e.g., when separated geographically from significant others). The broader 

sensory experience of engaging with the Quilt as a physical-digital artefact could enable a sense 

of connectedness for users by:  

 

a) Tangibly conveying a sense of an individual person or family through the incorporation 

of sentimental or symbolic fabrics and embellishments (which might ‘feel’, ‘look’ and 

even ‘smell’ like the subject)  

b) Visually communicating stories through text and imagery using aesthetic and surface 

design techniques (e.g., embroidery)  
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c) Auditorily by capturing and replaying content such as spoken word, environmental 

sounds and music  

 

Future e-textiles of this ilk might support makers in feeling more connected as they create these 

Quilts as storytelling objects and future heirlooms in that the act is focused on sharing and 

imparting knowledge as they create the quilt for others and as part of their legacy. Whereas, for 

recipients, a sense of connectedness might be achieved through immersion in the multi-sensory 

and personally significant stories. Indeed, participants suggested that the most successful Quilts 

should be highly resonant and personalised in nature.  

 

Using textiles in this way is not necessarily new but is certainly uncommon as a practice to 

specifically support a sense of connectedness in later life. For example, other projects such as 

‘Materialising Memories’ (MacDonald, in Robertson, 2017) have created personalised cushions 

that combine textile prints and conductive ink as touch sensors that activate audio stories 

inspired by MacDonald’s Grandpa’s life in Dundee. Thus, parallels exist between the Quilt and 

‘Materialising Memories’– indeed, MacDonald describes user experiences of the cushions as 

including nostalgia. But, where MacDonald’s cushions convey stories through abstract print 

design, the Quilt employs a more traditional and arguably more accessible or appealing 

aesthetic for older users (all Study 3 participants expressed their appreciation of its’ visual 

appearance). Additionally, MacDonald reported functional issues resulting from the use of 

conductive inks, such as cracking or peeling (which can break the electronic circuits and lead to 

audio disfunction, and therefore limit user experiences).  By using conductive yarn as 

embroidered touch sensors, the Quilt reliably retains functionality whilst upholding its 

traditional aesthetic. Further, the researcher would suggest that the sub-textual form and 
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function of the quilt (i.e., they are traditionally ‘dialogic’ as communicators of stories and 

histories) might support a more natural and possibly nuanced narrative experience that can 

encompass wider emotional and social experiences, as well as nostalgia.  

 

Indeed, as Gordon (2011) suggests quilts can be sentimental – or even sacred – in their capacity 

to ‘hold’ or ‘keep’ memories and act as a ‘protective layer’. Thus, in its’ capacity for both 

narrative and protection (as a ‘covering’, which can be extended and shared between users), the 

Quilt might facilitate and reflect authentic storytelling experiences (e.g., bedtime stories). 

Further and future research might explore Quilts in this specific context to this theory.  

 

This relates to Wildevuur et al., (2013)’s Three E’s Relationship Model, where it is suggested that 

designing for connectedness considers: Encounters; Exchanges; and Expectations. As e-textile 

interventions, future Quilts, as both making and end-use activities could provide older adults 

with the opportunity to socialise as organised encounters. As multi-media, multisensory textiles, 

future Quilts could stimulate interpersonal and social exchanges to support relationship 

building. And as tangible-digital technologies, future Quilts might challenge older adults’ 

expectations and perceptions around the ways interactive media and technologies can facilitate 

interaction and positively contribute to the process of building and maintaining social 

relationships.  

 

6.6 Social Experiences afforded by the Quilt  
 

In the context of group activity, the Quilt proved effective in catalysing social interaction and 

interpersonal exchange (both of which are important in contributing to social connectedness). 
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Used in settings where users were co-located and collectively focused on its’ tactile-audio-visual 

properties, the Quilt functioned as a catalyst for synchronous, face-to-face interaction and 

communication.  

 

Whilst there were clear and common themes in conversation produced by the Quilt (in relation 

to its aesthetic, material and audio content), the social experiences afforded by the activity 

differed in each workshop despite the same workshop protocol being applied to all three: 

Workshop 1, hosted in a central Café space within the care home was characterised by a strong 

sense of community and camaraderie as participants engaged in song and celebration of the 

city; Workshop 2, held in a lounge within the care home, was by contrast more intimate and 

slower-paced, focused on listening to personal stories; and Workshop 3, hosted on University 

campus, was discursive in nature as participants focused upon facts and knowledge exchange 

about the city, rather than personal experience.  

 

Whilst it is important to acknowledge that the participants within the workshop groups were 

different (with diverse needs and expectations of the session), the different social experiences 

may also be attributed to the different settings and workspaces.  The impact of space and 

setting upon social activity in care homes has been discussed by authors such as Akan et al., 

(2017). They suggest that spatial design and pre-assigned functions for spaces (e.g., the Café in 

Workshop 1 or the Lounge in Workshop 2) can influence social interactions, either bringing 

people together or keeping them apart. They describe larger, open, and flexible spaces with 

bright lighting (e.g., the Café which is liminal, adaptable and facilitates social circulation and 

participation), as ‘socio-petal’ spaces that tend to bring people together and encourage 

conversation. The Café, with multiple routes in and out and windows both out onto the garden 
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and into the reception area, supports mobility and autonomy which can encourage 

participation. ‘Socio-fugal’ spaces, on the other hand, are typically ‘closed off’ featuring lower 

ceilings and dim lighting and tend to drive people apart and discourage social interaction 

(Sommer, 1969; Hall, 1966). Understanding this, the Lounge setting in Workshop 2 might be 

described as a socio-fugal space, and as such, a more challenging environment to create social 

encounters and interactions as it limits mobility and autonomy through lack of space and 

external-stimulation. Workshop 3, which focused on local knowledge and discussion, was hosted 

in a space within an educational institution. We might infer that the design and purpose of this 

space – that is to encourage knowledge-exchange and learning – could have influenced the 

nature of participant interaction. However, it is worth noting that this participant group also 

tested the Soft Sound Spheres (as discussed in the next Chapter (7): Study 4) and it was found 

that their experience of using these prototypes was not dissimilar to other participants in other, 

more social spaces. 

 

Therefore, whilst it is true that the spatial settings may have influenced participants’ 

expectations and approach to the activities (e.g., open and communal in Workshop 1’s Café 

versus, intimate and personal in Workshop 2’s Lounge), the Quilt prototype facilitated social 

interaction and created meaningful experiences in all instances, which suggests that e-textiles as 

catalysts for connection, are flexible and thus, can be sensitively applied in different social 

spaces and contexts.   

6.6.1 Workshop 1: Community and Camaraderie  

 
Workshop 1 was held in a designated social area within the care home known as ‘The Café’ 

(Figure 43). This space is centrally positioned within the building with a view of both the front 
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door to the building where all visitors enter and exit, and the main garden, which has a view of 

the local river. The Café is intended as a social space where residents can enjoy the company of 

others or simply observe the daily happenings and comings and goings within the home. This is 

intended to support residents in feeling integrated and stimulated. This space is designated as 

being different from the more private lounge areas – positioned in the four outer corners of the 

care home (used for television and mealtimes) - and has social seating areas with couches, 

coffee table and a bar. Visitors providing external activities to the care home residents will often 

visit in this area, as this is more flexible and communal space that can support group interaction. 

The lounge spaces are intended to function more like ’at home’ lounges for quieter activity and 

relaxation. Games and entertainment are often conducted in The Café.  

 

This workshop was characterised by a sense of community (1.1) and camaraderie (2.3.1.1) as 

participants approached the Quilt as a game activity (1.1.4.3.1), working to guess the sounds 

and share associated stories. Different sounds played different roles and thus, attended to 

different aspects of relationship building towards connectedness. For example, ‘human sounds’ 

such as snoring and babies’ laughter invited physiological responses (such as laughter) and 

jokes, whereas those associated with local culture and social ritual (e.g., folk and street songs; 

food and professions) produced experiential responses, where participants were observed to 

contribute stories coloured by the meaning they individually – or collectively as a group – 

attributed to, or interpreted from, the sound. 
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Figure 43 The Quilt activity fostered a sense of community and camaraderie between participants in Workshop 1 as 
well as with the Activity Coordinator (AC), seen bottom right 

 

Staff members and participants observed a palpable change in the energy of the room following 

the activity. The researcher suggests that the personal associations and social interactions 

instigated by the visual, tactile and audio aspects of the Quilt helped to drive this, allowing 

participants to make connections with one another and foster a sense of camaraderie and 

togetherness. Based on these observations the care home manager invited the researcher to 

return and host a second workshop (Workshop 2) with other residents.  

 

Towards the end of the workshop, participants appeared to use the Quilt and embedded sounds 

as a ‘juke box’ for their collective enjoyment and discovery of one another’s stories or pasts, 

rather than for rivalry or scoring points (i.e., which team guessed the most sounds most quickly). 

Therefore, despite the Quilt activity being firstly approached as a ‘game’, the participants shifted 

the objective from competition to cooperation, highlighting the role of the Quilt as a valuable 

vehicle for conversation and group discussion.  
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In Workshop 1, the interactions and conversations instigated by the Quilt activity highlighted 

common experiences, knowledge and community links: in response to visuals and sounds 

evocative of ‘their’ Dundee, participants shared – amongst others - stories of their working life, 

their families, their skills, likes and dislikes, and in doing so, highlighted commonalities, which 

may otherwise be lost or unseen in the busyness of daily life within the routines of the care 

home. As well as establishing links between participants, the Quilt activity also highlighted the 

strength of existing bonds between peers and staff. In this respect, the Quilt prototype provided 

participants with an opportunity to: a) affirm, make visible and communicate the strength of the 

existing relationships in the Café (particularly between the staff and residents); b) to learn more 

about one another; and c) to inject fun and amusement into their day with laughter and signing.   

 

Whilst the Dundee Conversation Quilt was observed to produce social interaction and 

conversational topics that can contribute to the development of connectedness, it should be 

acknowledged that residents who use the Café space expect social experiences and are 

therefore possibly ‘primed’ for social interaction. That being said, the specific qualities of the 

Quilt – its’ tactility and materiality (grounding participants in the moment and shared space) and 

the resonant imagery and sounds embedded within its design - provided participants with the 

opportunity to share their personal stories and histories (2.1; 3.2) in a meaningful way with 

people and peers who could identify and empathise (1.2) with their experiences, thoughts and 

values.  

6.6.2 Workshop 2: Identity & Intimacy 

 
The second workshop was planned to take place within one of the lounge spaces located on the 

upper floor of the care home. This space, whilst furnished with several sofa areas, is not often 
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used as a social venue but rather for leisure time focused around listening to the radio or 

watching television. As such, residents’ experiences in this space are often insular and little 

social interaction is observed by staff. In fact, staff describe this space as ‘sleepy’, with many 

residents choosing to nap during their time in the lounge. This is attributed both to the fact that 

many residents using this space are recovering from illness, and that residents are rarely joined 

by visitors in this space – in the instance of visitors’ arrival, residents are often accompanied 

back to their private rooms, or to a separate snug adjacent to the lounge area.  

 

Where Workshop 1 introduced the Quilt prototype to members of the care home community in 

an already established highly social space, Workshop 2 introduced the Quilt in a leisure space 

where there is a need for social activity that is often unmet. Upon the researchers’ arrival, 

eleven residents were seated in the lounge on sofas and armchairs, which were all positioned 

around or pointed towards the focal point - the television. The Quilt was set up at a centrally 

positioned table in the opposite end of the lounge and four participants, who had been pre-

identified by staff members, were aided in moving over to the activity table.  One of the 

participants (R07) asked the staff: “Oh good, are we getting something different today?” 

 

The researcher characterised this workshop as intimate. This was influenced by the setting 

within the lounge, the small number of participants, as well as the quality of conversation 

instigated by the Quilt (2.3.1.2). Participants explored and conversed over the Quilt, 

communicating the importance of both belonging and being visible as an individual within a 

group. They demonstrated this by sharing their knowledge, experiences and identity by reacting 

to and sharing their personal associations with the Quilt. Some associations were directly 

related to the Quilt – these were often ‘shared’, and this produced a sense of cohesion as 
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participants recognised affinity with one another. Some reactions were less linear as 

participants introduced topics, stories or information that was outside the experience of their 

fellow participants, and thus established their individuality (2.1.3). These were the moments 

when participants were able to ask questions of, or reinforced the importance of, each other’s 

contributions to the discussion. This is where most learning and connection might have been 

felt.  

 

The intimacy of the session and quality of conversation had (each participant was able to 

contribute a lot about themselves) fostered a sense of equity and familiarity between 

participants. This allowed them to further continue their conversation even after the Quilt had 

been packed away to make time for tea and cake. The Quilt activity instilled a sense of pride and 

autonomy within residents who are facing health challenges that inhibit them from fully 

participating and interacting with their peers and care home community. Through this workshop 

participants were able to share, reflect and accentuate their positive attributes as individuals 

and as members within various social groups, e.g., kin (family), friendship and profession. 

Participants were able to communicate important aspects of their identity and personhood, 

which can be key in establishing social connectedness (Wildevuur et al., 2013; Wallace et al., 

2013).  

 

Despite the activity being conducted with sensitivity within the environment and providing the 

participants with an opportunity to bond, the Quilt prototype was also disruptive to their usual 

routine and experience within the lounge space. This was viewed positively by carers, who 

commented that: “[R07]’s in her element here. Sometimes she lacks stimulation, but this has lit 

her up – she’s come right out of herself today” and “They like music in here, so this is right up 
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their street but [the Quilt is] very different isn’t it? I was watching a lot of [the other residents] 

taking notice instead of just watching the telly.”  

 

6.6.3 Workshop 3: Discussion and Debate 

 
The final workshop in this study took place in a workroom on campus at University of Dundee. 

The space, comprising a shared worktable, office chairs and a whiteboard, presented a more 

educational or formal atmosphere. It should also be noted that as adults living independently 

and in their own homes, the needs and expectations of this user group are different to 

participants in Workshops 1 and 2. For example as highlighted by care staff, the participating 

care home residents in Workshops 1 and 2 had current or recent experience of loneliness as a 

result of their personal and living circumstances due to: living with or recovering from various 

health conditions or impairments that impacted their ability to participate in wider care home 

life (e.g. R07 (Workshop 2) had been recovering from a stroke prior to the session and had felt 

disconnected and “left out” of the immediate care home community); lacking in stimulation as a 

result of new or shared routines and activities (that may not be their preference) and thus have 

become apathetic towards social activity; and an absence of meaningful interaction or 

relationships with co-habitants. Workshop 3 participants on the other hand (i.e. non-care home 

residents) described themselves as having previous rather than current experiences of loneliness 

but could envision future scenarios such as decline in health or loss of a spouse, that could result 

in their feeling lonely. Indeed, U02 suggested that living in her own home (without the comings 

and goings of others, such as residents or carers) meant that she could imagine herself feeling 

“truly alone” and thus, would be without the same access or opportunities to socialise, as in 

care homes. They suggested, therefore, that e-textiles should both support active (rather than 
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passive) in-person interactions and facilitate a sense of connectedness remotely or 

asynchronously. From the stance of not being presently lonely, they approached the Quilt 

activity from a perspective of ‘outsider’, imagining how a person who is currently lonely might 

use and experience the e-textile prototype. For example, participants were observed to 

repeatedly describe how ‘someone’ or ‘[other] people’ might benefit from the activity. Instead 

of responding personally to the Quilt in this workshop, participants began conversation with 

statements such as “If it were me” suggesting that although, they perceive the Quilt as 

delivering social value to users, that they do not identify the prototype as being specifically for 

people like them (e.g., “[Having] all my faculties, and all the social support I need – or want! - at 

the moment” – U03).  

 

In this workshop, participants’ experience with the Quilt was focused on recalling and - at times 

debating – facts and knowledge about the city (2.3.2.2.1). For example, participants determined 

to remember specific places (e.g., the names of streets, local businesses or public figures), 

rather than sharing personal stories of any great depth. Despite identifying as ‘different’ to the 

(perceived?) ideal user group for the Quilt, participants were observed to make associations and 

connections in response to the visual imagery (e.g., the Keiller’s jam jar), materials (e.g., jute) 

and sounds comprising the Quilt design. Indeed, participant U01 remarked: “Well, see, this has 

certainly got us talking!”  

6.7 Discussion 

 
The Dundee Conversation Quilt, as an object and activity, was observed to positively impact 

aspects of social wellbeing in the context of group workshops. In this section the findings from 

the workshops are considered in relation to Research Question 3: 
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1. What role(s) might e-textiles play in supporting the social wellbeing of older adults? 

i. What sensory and functional features of e-textiles are important in supporting 

interaction towards connectedness? 

ii. Where are the potential applications for e-textiles as catalysts for interaction? 

 

6.7.1 RQ3: What role(s) might e-textiles play in supporting the social wellbeing of 

older adults? 

 
As an augmented traditional textile, the Dundee Conversation Quilt functioned as prompt or 

inspiration to aid, enable and empower older users to participate in social-digital activities with 

peers by providing opportunity for human-human contact, self-expression and connection-

building. Whilst greater emphasis has been given to the development of sensing and actuating 

capacities within e-textiles (Syduzzaman et al., 2015), this research suggests that, as ‘soft 

conduits’ for social activities like communication and commemoration, e-textiles might better 

serve the social needs of older adults by providing experiences of immersion such as: 

 

6.7.1.1 Tactile-digital storytelling or story-making 

 
The Dundee Conversation Quilt, as a multi-media, multi-sensory representation of the city of 

Dundee, supported participants in conversation, creativity and self-expression.  Participants 

wove and shared stories around their lives, experiences and knowledge of the city, focusing on 

both ‘Old’ and present-time Dundee. Responding to its’ tactile-audio-visual properties, 

participants shared personal stories, aspects of their personhood and pride. For example, 



	 346	

participants in Workshop 2 were able to build their own stories upon their personal connections 

with the city, whether they were “typically Dundonian” (R09), “Belgian with a Dundee twist!” 

(R08) or “sort of Dundonian” (R07). These personal responses catalysed conversations that 

fostered self-esteem and social bonding. Participants perceived value in both using the Dundee 

quilt prototype as it is as a prompt and in co-creating future quilts that reflect other places or 

people, as artefacts and activities to connect users.  

 

This suggests that e-textiles can act as soft interfaces or interactive ‘maps’ to capture and enable 

users to explore a sense of a place or person(s) more holistically. By creating holistic and 

‘layered’ (i.e., different tactile-audio-visual media) representations of a place or person(s), e-

textiles could support older users in more authentic and significant experience or re-experience. 

Further, as tactile-digital artefacts, e-textiles may proffer more inclusive experiences for older 

adults of diverse needs. For example, those who are hard of hearing might be able to connect 

with or contribute to the tactile or visual aspects of an e-textile, whereas individuals with sight 

impairments might connect more with auditory design facets.  

6.7.1.2 Reminiscence 

 
Through the combined use of materials, imagery and sounds evocative of Dundee, the e-textile 

Quilt acted as a mnemonic aid and enabled participants to reminisce and nostalgize with peers 

as they connected with their own memories and sense of place. As a vehicle for memories, e-

textiles might evoke social ties and significant social experiences such as skipping in the 

playground (brought to mind by songs and chants for example). Indeed, most of the Quilt 

workshop participants’ recollections focused on peer communities and cohorts (e.g., 
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workplaces, events, hobbies and habits) and the activities that defined them (e.g., R04 picking 

berries with her family for jam in response to the sound of glass jars in ‘Dundee Jam’ patch).  

 

This research suggests that the extension or augmentation of an already so-called ‘sentimental’ 

medium such as textiles (Gordon, 2013), might enhance the experience of reminiscence by 

enabling users to feel simultaneously comforted and connected by cloth as it is held in the 

hands or shared with others (e.g., across a table, a bed, or on the body). Further, by engaging 

multiple senses – sight, touch and sound for example – e-textiles might envelope users within 

the experience and support them in engaging more deeply or meaningfully with the past as a 

means to build connections.  

 

6.7.1.3 Empathy and Emotion 

 
Physical connection and human touch can solidify and affirm relationships and enhance 

communication (Lamothe, 2018). The Dundee Conversation Quilt gathered participants together 

and engaged them practically in a tactile activity, and cognitively in listening and learning. When 

combined these activities can foster experiences of communication and connection. Indeed, 

participants perceived the Quilt to be intriguing and charming, and thus were able to focus their 

attention on both the object itself, and the responses it roused from others. As a focal point for 

conversation and reflection, the Quilt engendered compassion and prompted participants to 

connect with and comfort one another through physical touch (e.g., R04 and R05 touching one 

another on the hand, or arm) and to get in-touch with emotions, such as pride and love. The 

Quilt also enabled participants to recognise the skills and achievements of others (e.g., talents 

such as singing and dancing in Workshops 1 and 2). This fostered a sense of affinity (e.g., R04: “I 
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didn’t know you could sing - we’ll have to sing together [R05]!”) and enabled participants to 

demonstrate their respect for peers’ abilities in overcoming difficulties (e.g., R08 praising R07’s 

resilience following her stroke).  

 

Indeed, by bringing about and supporting the expression of empathy and emotion through both 

verbal discussion and human touch, e-textiles might more quickly facilitate closer-ties between 

users, and thus contribute to a more immediate sense of connectedness. Sharing and showing 

support for others satisfies our social health and challenges negative experiences such as 

loneliness (Cacioppo, 2013): thus, e-textiles, as communal or community artefacts that resonate 

with users can be interpreted or used to illuminate experiences and feelings and bring people 

together.  

 

Thus, as prompts for storytelling, reminiscence and expression, e-textiles could support 

immersion, and immersion in shared activity and experiences might support involvement within 

social groups and communities and enable older users to feel more connected.  

 

6.7.2 RQ3.i) What sensory and functional features of e-textiles are important in 

supporting interaction towards connectedness? 

 

Participants perceived the familiarity of the Quilt as a particular strength: modelled on 

traditional patchwork, the aesthetic resonated with older users who described themselves as 

having either owned or crafted their own patchworks in the past (e.g., R01; R08; U01; U02). 

Participants noted and demonstrated the capacity for textiles to invite touch: R01 stroked the 
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jute material bordering Patch 6 and commented on its’ propensity to ‘cast’ its’ fibres; and R09 

repeatedly traced his fingers along the seams of various patches throughout Workshop 2 as he 

listened to the sounds of the patches, his fellow participants talking and as shared his own 

thoughts. Thus, e-textiles might invite both tactile and cognitive interactions as users touch and 

contemplate their material and digital features.  

 

Workshop 3 participants discussed the warmth and weight of textiles and their capacity to 

cover, wrap or be smoothed out. They suggested that these textile experiences can simulate 

comfort and care, and that e-textiles, as artefacts with similar – if not additional physical 

attributes (through the integration of flexible heating elements for example) - can also cover or 

connect us physically, and thus might also symbolise comfort and care. The idea that augmented 

textiles might more effectively symbolise than simulate human contact resonates with the work 

of Baurley et al., (2007) whose ‘Communication Wear’ expresses gestures and social presence 

by connecting smartphone messaging with heat-emitting garments. Whilst e-textiles, can 

engage our sense of touch and mimic aspects of sensations such as being held, they cannot fully 

emulate the physical experience. Other participants discussed the relationship between the 

physicality and smell of textiles (e.g., R01’s description of the “strong, waxy” smell of jute). 

Smart scented textiles have been explored in projects such as ‘The Scentsory Design’ (Smart 

Second Skin, 2002) to support users in connecting with their memories and emotions: future e-

textiles or e-Quilts might be enhanced by incorporating other evocative scents (like jute) to 

further enhance activities in contexts such as reminiscence and learning.   

 

Participants suggested that, although The Dundee Conversation Quilt, comprising digital print 

and patchwork pieces successfully engaged users, it is predominantly flat in terms of surface 
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design. They suggested that e-textile patches of diverse textures and embellishments (such as 

embroidery, pompoms or tassels) might encourage more “satisfying” (U01) sensory experiences 

in future but counselled that such embellishments should be applied with sensitivity to the 

overall ‘story’ of the textile. For example, alternative modes of activating the Dundee 

Conversation Quilt patches were discussed, encompassing a broader array of textile interactions 

such as folding, rolling or buttoning, but these were deemed as being unnecessary and ‘over-

complicated’. Participants suggested that, in the context of the Quilt as a prompt for stories, 

memories and emotions, the activation method should not be the focal point: simpler activation 

methods such as the Quilt’s ‘tapping’ method were perceived as more inclusive and “less 

daunting” (U04) for older users who may have limited dexterity in their hands. Further, it was 

suggested that ‘more elaborate’ activation methods might produce “introverted” (U01) 

experiences as opposed to social interactions as users might become absorbed or confused by 

them. Indeed, R07 reflected that:  

 

“I was worried I might get a shock or something from it because I don’t really know 

about it all… but it’s very easy to use and quite fun. It was nice to talk about different 

things. A lovely afternoon really.”  

 

6.7.2.1 Multi-media and Multi-sensory: E-textiles to enable and empower older adults 

 
As a field, e-textiles can attend to our need for social and physical contact through notifications 

of close proximity to others or by simulating experiences of warmth or touch through the use of 

haptic garments such as the Hug Shirts created by CuteCircuit (2002). Alternatively, this current 

research suggests that e-textiles might support social connections by engaging users in shared 
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multi-media (e.g., audio-visual textiles) and thus, multi-sensory experiences that need not 

symbolise or simulate human contact or connections by focusing on digital feedback, but by 

bringing people together physically to explore and collaborate over the artefact. Further, where 

many e-textile investigations focus on enabling connections through garments and wearables, 

this research suggest that e-textiles need not be worn or focus on simulating human contact to 

engender social connections: by emphasising the physical, in physical-digital technologies, e-

textiles might play pivotal roles in enhancing face-to-face interactions towards connectedness 

for older adults and empower older adults as users of digital technologies.  

 

6.7.3 RQ3.ii) Where are the potential applications for e-textiles as catalysts for 

interaction and connectedness? 

 

Workshops participants and care home staff perceived e-textiles such as the Dundee 

Conversation Quilt as being particularly valuable for older adults within care and therapeutic 

contexts. As a tangible object to be gathered around, the Quilt was imagined variously as a 

prompt for conversation, storytelling and memories – and to a lesser extent as a game.   

 

Participant experiences suggest that e-textiles might serve as social interventions to connect 

and reflect communities and build empathy and understanding by creating and conveying 

stories:   

6.7.3.1 Inspiring and immersing people in stories  

 
In the context of group activity, stories are used to educate, entertain and bond people 

together. The ways e-textiles might be applied to support storytelling in support of group 
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sharing and connecting has been explored by researchers including Irene Posch who has 

combined textile crafts with computation to create ‘The Book my Grandmother Might Have 

Made’ (2019). Inspired by a family heirloom, this interactive textile storybook supports children 

to independently create and tell stories that are ‘not yet written’ by interpreting responsive 

multimedia pages, drawing upon their imagination, learning and personal experiences. Similarly, 

the older adults in this study were inspired by the Quilt scenes and sounds to share personal 

associations and stories, and to learn about each other: e-textiles as interactive storytelling 

devices that engage various senses might support older adults in non-linear, creative and 

engaging activity and conversation that might immerse users and support bonding. However, 

unlike Posch’s interactive book (which is aimed at children and ideated by the designer), the 

Dundee Conversation Quilt design has been created in a user-led process and supports 

experiences focused on social participation, memory and personal experience rather than 

imagination.  

 

As inspiration for stories, e-textiles might serve as icebreakers to help integrate new residents 

within care home communities for example, or to support personhood for longer-term residents 

who may feel disconnected from aspects of their sense of self within the shared home 

environment.  

 

6.7.3.2 Mediating Life Transitions and Creating Legacies 

 
E-textiles might be applied within therapeutic contexts to support rehabilitation – as tactile 

artefacts and activities, e-textiles might aid various physical, mental and social interactions to 

support older adults who may be recovering from physical or emotional trauma, such as a stroke 
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or bereavement. Textiles and textile making are well established as supporting wellbeing and 

healing within the literature (Kenning et al., 2015), and studies such as Ayling-Smith (2019) have 

demonstrated textiles as a medium to process grief. Participants in this study envisioned future 

e-textile Quilts as memoirs and memorials that might be co-crafted with older adults to 

strengthen bonds between makers (e.g., parent and child; or grandparent and grandchild) and 

preserve a sense of connectedness for family members in the event of their passing. 

 

Textiles often comprise ‘transitional objects’ (Winnicot, 1953), for example baby blankets and 

sentimental garments such as wedding dresses, and so, the making of age-related transitional 

textile artefacts as a means for older adults share and reflect upon their life stories might 

increase personal and social wellbeing and sense of identity. This is seen in ‘digital storytelling’ 

where media such as photographs and videos are combined to share life narratives (Hausknecht 

et al., 2018). By using e-textiles as a medium to craft and convey life stories, we might further 

enhance connections with loved ones as it is possible to incorporate personal and sentimental 

textiles as multi-sensory evocative material.  

 

Ultimately, participants in this study perceived e-textiles as objects to ‘gather round’, inspiring 

tactile, human and social interaction and storytelling. Future older users might be empowered 

to engage with them as inclusive soft-technologies and interpretive media to support 

conversation and the development of meaning or understanding and enhance social 

encounters. 
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6.8 Chapter Summary  

 

This chapter has reported on the testing of the Dundee Conversation Quilt prototype in three 

workshops with older adults who have experience of loneliness. The Quilt proved successful in 

supporting social interaction, through experiences of immersion and empowerment, albeit in 

different ways in each workshop. In Workshop 1, characterised by a sense of community and 

camaraderie, encouraged participants to engage in social activities and exchange such as song 

and humour. In Workshop 2, more intimate in nature, the Quilt inspired empathy and affinity in 

participants as they listened and learned about each other. In Workshop 3, participants joined 

together to recall facts and collaboratively build a picture of the city of Dundee. The differing 

social experiences afforded by the Quilt might be rationalised in relation to the different 

experiences and expectations of each participant group, the diverse settings for the activity as 

well as the resonance of the Quilt itself. 

 

During the workshops participants used the Quilt as a tangible hook for interpersonal 

interactions. The researcher observed the participants engaging in common forms of social 

interaction as they used the Quilt prototype (as detailed in Table 5). Participants were observed 

to engage with one another verbally (in conversation, with questions and jokes for example), 

and physically through eye contact, hand gestures and physical contact.  

 

The softness and familiar form and materiality of the prototype appealed to participants. They 

were observed to touch and trace the traditional and tactile aspects of the Quilt, such as the 

seams and embroidery detail on each sound patch. The ‘need’ or natural inclination to touch 

textiles has been discussed both in the literature review (Chapter 2) and in Study 2 (Chapter 5) 
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previous. The audio, visual and tactile elements of the Quilt connected participants with 

experiences, relationships, memories and feelings that could be shared and expressed with 

peers who have similar personal experiences or circumstances. The imagery and sounds from 

the Dundee Conversation Quilt prompted storytelling, reminiscing and produced common 

feelings of nostalgia, which can evoke a sense of shared histories and belongingness. The images 

and sounds also invoked expressions of pride, identity, heritage and culture, all of which can 

play a role in developing and maintaining connectedness.  

 

Ultimately, the Quilt performed as a narrative-based intervention for older adults who have 

experience of loneliness. As a tool to support storytelling, the Quilt invited participants to 

interpret its’ meaning(s) and engage in different behaviours and activities that can contribute to 

and support a sense of social connectedness. Prompting conversation, sharing and storytelling, 

participants were able to reflect and make sense of personal and interpersonal experiences as 

well as explore emotions in a safe and socially engaged space with peers.   

 

Traditional quilts are often associated as domestic objects that signify important relationships or 

experiences. Through the integration of digital content such as sound, the Dundee Conversation 

Quilt was able to extend the role of the textile from domestic to social object. As a tangible 

artefact, the Quilt gathered participants together, sharing the same physical space. Close 

proximity and contact with other humans can be an important contributor to feelings of social 

connectedness. As a multi-sensory object, the Quilt supported participants in engaging with 

concepts and behaviours that can support feelings of connectedness such as belonging, identity, 

memory and nostalgia and inspired ideas for future possible Quilts (see Table 26).  
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Broadly, participants were able to: 

 

• Consider and discuss their community links 

• Identify with one another and develop or deepen understanding and bonds 

• Affirm their sense of identity and life stories 

• Engage and make sense of emotions and past experiences 

 

Thus, as a narrative driven intervention, the Quilt supported a process of (re)forming, or re-

affirming, identity by engaging users in a process of sharing and reflection. It supported users’ 

ability to act with autonomy (which can foster a sense of independence) by providing 

opportunity to interpret and drive the framing of the activity (i.e., for fun in Workshop 1, for 

social support in Workshop 2, for learning in Workshop 3). It supported the identification and 

development of social and emotional bonds with others by nurturing a sense of community and 

belonging. The Quilt acted as a social touch point or encounter that can identify links and 

interests between users, serving as a precondition for further social activity and potential 

connectedness to develop. In the same way that family photo albums funnel memories by 

signposting significant events (e.g., the birth of a child), the Quilt was able to funnel participants’ 

memories by signposting significant spaces, places and groups of people.  

 

Whilst the Quilt’s reach – themed around the city of Dundee – was somewhat limited in 

engaging non-native Dundonians in place-specific storytelling and memory-sharing, the 

interactive and convivial nature of the activity encouraged participants to support these 

individuals in feeling ‘a part of’ the activity in other ways. For example, participants observed 

the Dundee sound patches as springboards for comparison and questioning (e.g., “Did you have 
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similar [street songs] in Manchester?” – R08 to R07) and identified non-Dundee specific 

elements of the design (e.g., the world map fabric patch) as signposts for discussion of other 

places or locations.  

6.8.1 E-textiles: Learning and Lessons derived from this study 

 
In relation to the Research Questions, participants in suggested that possible roles for future e-

textiles included: 

 

• Tactile-digital prompts for storytelling or story-making  

E-textiles can create holistic or ‘layered’ multi-media representations of a place or 

person(s), to support social experiences or re-experiences.  

 

• Mnemonic aids for reminiscence and nostalgia  

As a vehicle for memories, e-textiles might evoke social ties and significant social 

experiences by building upon the sentimentality and communicative capacity of textiles 

with redolent digital media.  

 

• Facilitators for empathy, self-expression and emotion 

As objects that provoke responses and can be personally – and variously – interpreted e-

textiles can support users in expressing their interests and experiences, and as physical 

artefacts that can be easily shared amongst users, e-textiles, that resonate with users 

can be used to illuminate experiences and feelings and bring people together.  
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Participants also expressed that e-textiles could be valuable and enrich the social lives of older 

adults in particular as they may offer more inclusive experiences for those with diverse needs 

(e.g., diminished dexterity or visual impairment). And by variously engaging senses of touch and 

mimicking aspects of human-human contact (e.g., being enveloped in fabric, might be likened to 

being enveloped in a hug), e-textiles can be important to both social and general wellbeing. 

Specifically, e-textiles were perceived as: 

 

• Soft, simple and sensory devices, to empower older people as users of digital 

technologies.  

• Prompts for both tactile and cognitive interactions as users touch and contemplate 

their material and digital features: e-textiles can comprise various textures and 

embellishments (both physically and digitally) to deliver diverse and stimulating 

sensory experiences.  

 

However, participants emphasised that for e-textiles to effectively function as catalysts for 

connectedness, they should not only simulate but symbolise human interactions and 

relationships (i.e., through both their physicality and capacity to embody meaning/messages). 

Participants perceived particular value in the future use of e-textiles as social interventions (e.g., 

softly, but quickly supporting meaningful social integration for care home residents), or as multi-

media memoirs or reflections of life stories that can be created specifically by older adults as a 

means to: process and reconcile life transitions that are commonplace in later life (e.g., personal 

loss and retirement); or to chronicle stories and experiences that they would like to preserve or 

memorialise for future users.  
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CHAPTER 7: STUDY 4 – ‘SOFT SOUND SPHERES’ 
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7.1 Introduction/Background  

 

This Chapter (Study 4) reports on the responses and social experiences afforded by a set of e-

textile prototypes comprising four ‘Soft Sound Spheres’, as well as ideas and opportunities for 

future applications.  

 

Two workshops with local older adults (aged 70 years and over) were conducted to capture and 

collate their experiences of using and evaluating the Spheres prototypes. The first workshop 

worked with residents at a local care home and the second workshop worked with members of 

a local branch of the University of the Third Age (U3A) (Figure 44).  

 

The researcher used the Action Research framework to plan the workshop activities; action the 

workshop plans; observe participant interactions and experiences; and reflect upon as well as 

infer meaning from the analysis of the data gathered in the workshops. The activities and 

findings of these workshops are described and discussed in detail in the following sections.  
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Figure 44 Study 4 Workshops: Evaluating the Soft Sound Spheres 
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7.1.1 Study Aims 

 
The core aim of this study was to explore the ways in which e-textiles, in the form of Soft Sound 

Spheres, might support older adults who are vulnerable to loneliness, in feeling socially 

connected. Where the Dundee Conversation Quilt focused on narrative, the Spheres aimed to 

engage participants in a broad range of tactile interactions and explore any relationships 

between the characteristics of the material and social interactions generated through use. Table 

27 describes the individual characteristics of each Sphere. 

  

Table 27 Sphere Summaries describing materiality and tactile interactions 

Sphere ‘Squeeze’  ‘Stroke’ ‘Pinch’ ‘Turn’ 

Sensor / 

switch 

functionality 

Pressure sensor 

comprised of 

Velostat; conductive 

fabric and tape; wire; 

needle-felted wool. 

Contact switch 

comprised of 

neoprene; conductive 

yarn; wire; and faux 

fur. 

Bridge switch 

comprised of 

conductive fabric; wire; 

felted wool.  

Tilt switch comprised of 

sewable tilt sensor; 

wire; tweed; fabric 

buttons.   

Tactile 

Interaction 

E.g., Squeeze; squish; 

compress 

 

E.g., Stroke; brush; 

tease 

 

E.g., pinch; fold; press 

  

 

E.g., Turn; roll; rotate 
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Following on from Chapter 6 ‘Study 3’, this chapter also considers Research Question 3:  

 

3. What role(s) might e-textiles play in supporting the social wellbeing of older adults? 

iii. What sensory and functional features of e-textiles are important in supporting 

interaction towards connectedness? 

iv. Where are the potential applications for textiles and e-textiles as catalysts for 

interaction? 

 

7.2 Methods 

 

The Soft Sound Spheres were introduced to two groups of older adults who have personal 

experience of loneliness. In these workshops, (Workshop 1 with eight participants; and 

Workshop 2 with five participants), older adults were invited to experience the Spheres and 

evaluate them in context (i.e., in group/social activity). Through employing a workshop method, 

this study aimed to address the research question by:  

 

1. Considering the capacity for the Spheres as a catalyst for connectedness: can they 

instigate meaningful interactions and conversation that might establish connections 

between participants? 

2. Observing and analysing subsequent social interactions and exchanges. 

3. Gathering feedback on the Spheres as objects and activity to learn the perceived 

benefits and expectations for use of e-textiles in this context.  
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Participants were introduced to the Spheres one by one and invited to explore and interpret 

them with guidance and support from the researcher as needed. 

 

7.2.1 Soft Sound Sphere Prototypes  

As detailed in Chapter 5 ‘Study 2: Inspiration Workshops’ (5.4.2), the rationale for the design of 

the Spheres was grounded in observations and discussions of interactions with textile material. 

In the workshops participants described personal associations with specific fabrics – their tactile 

and wider sensory properties – and were observed to touch and ‘play’ with different textiles in 

different ways. For example, Study 2 participants in Group A, associated faux fur samples with 

pets and animal companions and were observed to stroke and tease the material with their 

fingers. These material - or tactile - interactions and connotations informed the design of the 

four Spheres, which are designed to encourage surface exploration, interpersonal exchange and 

social contact. Furthermore, sounds brainstormed by the participant group were collected and 

paired with each of the Spheres to extend the essence of their tactile characteristics. Up to ten 

sound files were incorporated into each Sphere depending on functionality; ten sounds were 

integrated into the Squeeze Sphere; nine into the Pinch Sphere; and six into the Stroke and Turn 

Spheres (Table 28).  
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Table 28 Soft Sound Spheres: Tactile Interactions and Sounds Key 

 
 
 
 
Sphere 

   
 

 ‘Squeeze’ ‘Stroke’ ‘Pinch’ ‘Turn’ 

Sound type/ 
style 

Classical music Choral music ‘Pop’ Music (50’s – 
70s’s era) 

Ambient/instrumental 
music 

Sound clip 
01 

‘Air on the G String’ - 
Bach 

‘Ave Verum Corpus’ -
Mozart 

‘All or Nothing’ 
performed by Small 
Faces 

‘Finally We Are Noone’ 
– performed by Múm  
 

02 ‘Dance of the Sugar 
Plum Fairy’ - 
Tchaikovsky 

‘Ave Maria’ -
Rachmaninov 

‘Anyone who had a 
heart’, performed by 
Cilla Black 

‘Forgive’ – performed 
by Burial  

03 ‘Eine kleine 
Nachtmusik I. Allegro’ 
– Mozart  

‘Caeli Deus 
Sanctissime’- Hymn 

‘Come Together’, 
performed by The 
Beatles 

‘I’m in the Cold, I’m 
Standing’ – performed 
by M83 

04 ‘Habanera’ - Bizet ‘Lucis Creator’ - Hymn ‘For Your Love’- 
performed by The 
Yardbirds 

‘Les Revenants’ – 
performed by Mogwai 

05 ‘Hungarian Dance 
no.5 in F-sharp Minor’ 
-Brahms 

‘Urbs Jerusalem’ - 
Hymn 

‘Return to Sender’, 
performed by Elvis 
Presley 

‘Rhubarb’- performed 
by Aphex Twin 

06 ‘Für Elise: Bagatelle 
No. 25 in A Minor’ – 
Beethoven 

‘Redime me Domine’ 
- Hymn 

‘Tired of Waiting for 
You’ performed by The 
Kinks 

‘To heal’ – performed 
by Underworld 

07 ‘Overture to the 
Barber of Seville’ - 
Rossini 

‘Twist and Shout’ 
performed by The 
Beatles 

08 ‘Ride of the Valkyries’ 
- Wagner 

‘Walking the Dog’ 
performed by The 
Rolling Stones 

09 ‘The Four Seasons: 
Summer in G Minor, 
RV. 315: III. Presto’ -
Vivaldi 

‘You don’t have to say 
you love me’ -
performed by Dusty 
Springfield 

10 ‘Swan Lake, Act II No. 
10’ – Tchaikovsky 
 

 

 

 



	 366	

7.2.2 Workshop Process 

 
Following the same workshop process outlined in Study 3 (Figure 45), participants experienced 

the Soft Sound Spheres in sessions lasting between 60 minutes (Workshop 1) and 180 minutes 

(Workshop 2) depending on participant interest and comfort.  

 

 

Figure 45 Study 4 Workshop Process (as in Study 3) 

 

Undertaking a facilitation role, the researcher introduced each Sphere in turn and invited 

participants to explore, react to and discuss their experiences of using them. The same core set 

of question topics applied to the Dundee Conversation Quilt (Chapter 6, Section 6.2.4) were 

employed in both workshops to support participants’ discussion and critique of the Spheres (i.e., 

Table 29). The researcher assured participants that whilst the prototypes were resolved to a 

high level, they were not ‘complete’, and their full critique was valuable and welcome.  
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Questions were posed responsively during the workshops, focused on identifying and 

understanding participants’ views of how the prototype was ‘successful’ or ‘unsuccessful’. The 

d.School method ‘I Like, I Wish, I Wonder’ was also used to capture participants thoughts and 

ideas about the performance of the prototypes. This identified practical and technical 

improvements that could be made to the materials and physical prototypes to enhance user 

experience, as well as highlighting possible affects or resultant experiences that may arise 

through use. Participants were also invited to imagine future scenarios of use as well as 

alternative versions of the Spheres (i.e., what changes could be made to improve the Spheres or 

deliver a different experience).  

 

Table 29 Study 4 question topics/prompts explored with participants as they experienced and evaluated the 

Dundee Conversation Quilt 

Question topic Aspect(s) explored Framing:  

Aesthetic • Visual appearance 
• Theme (i.e., Subject matter: 

Dundee) 
• Appeal? 

 
Questions were framed around the 
d.School ‘I Like, I Wish, I wonder?’ to 
gather an understanding of: 

• Positive factors (‘I Like’) 
• Negative factors (‘I Wish’) 
• Suggestions/Changes/Ideas  

(‘I wonder’) 

Material • Tactility 
• Characteristics/Behaviour 

Form and function • Shape 
• Structure 
• Composition 

Digital Aspects  • Activation  
• Content 
• Relationship between physical and 

digital artefact(s) 
• Output (including volume, clarity 

etc.) 
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7.2.3 Participants 

 
Thirteen participants were recruited into Study 4 via existing University and project networks 

including participants from the University of the Third Age (U3A) who had taken part in the 

previous study’s ‘Inspiration Workshops’. Study 4 Participants and their characteristics are 

detailed by workshop in Table 30.  

 

As in Chapter 6 ‘Study 3: The Dundee Conversation Quilt’, the research activity reported in this 

Chapter was conducted with approval from University of Dundee Art & Design School Research 

Ethics Committee for application SREC0003. The approved recruitment procedure involved: 

approaching management staff from the organisation or care home with Study 4 workshop 

plans before staff identified individuals who met the inclusion criteria. Staff then introduced 

prospective participants (service users or care home residents) to the study via recruitment 

leaflets. Once participant interest was established, suitable dates for the workshop were then 

coordinated. In the case of the U3A participants, direct correspondence was conducted via 

email, as per participant’s wishes (which were established during Study 2 debriefings).                                                                                                                                 
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Table 30 Study 4 Workshops and Participant Characteristics 

Workshop 
& Setting 

Affiliation Participant 
Number 

Gender Relationship 
Status 

Personal 
experience 
pertaining to 
loneliness  

Any additional 
needs/issues 

1 
Care Home 
Communal Café  

Local Care 
Home 

R11 Female Widowed Loss of spouse; loss 
of peers/friends; 
grown up children 
living overseas. 

Wheelchair user, 
recovering from stroke, 
some restricted upper 
body movement 

R12 Female - No detail offered.  No info offered. 
R13 Female - No detail offered. No info offered.  
R14 Female Widowed. Loss of spouse; loss 

of peers/friends; 
motivated to 
volunteer to avoid 
loneliness. 

No info offered.  

R15 Male Widowed Loss of spouse; 
feels isolated due 
to poor health. 

Walking aid user. 

R16 Female - Yes [context not 
offered] 

Walking aid user. 

R17 Female - No detail offered. Cognition issues 
R18 Female - No detail offered. Cognition issues 

2 
University 
campus 

U3A U01 Female Divorced, 
living alone 

Divorce; 
retirement. 

Health issues alluded to 
but not specified 

U02 Female Married Retirement; health 
issues. 

Health issues alluded to 
but not specified 

U03 Female Widowed, 
living alone 

Loss of spouse; loss 
of peers/friends; 
grown up children 
and grandchildren 
living overseas.  

No info offered. 

U04 Female Married Retirement. No info offered. 
U05 Female Single, living 

alone 
Retirement; loss of 
loved ones.  

No info offered. 

  

 

All participants in Study 4 lived in the Dundee and surrounding area and thus had personal 

knowledge of the city as well as its’ history. All participants in Workshop 1 were care home 
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residents except participant R14 who was a volunteer with the care home, and who described 

loneliness as a motivator for her undertaking this role: she believed that remaining socially 

active and ‘giving back’ to her community would counteract loneliness.  In Workshop 1 the care 

home Activity Coordinator (denoted as ‘AC’ in transcript excerpts), was also in attendance to 

provide any additional support.  

 

7.2.4 Analysis 

 
As in Study 3, Study 4 analysis was conducted using Miles et al., (2014) First and Second Cycle 

Coding. Field notes, photography and audio recordings made during the sessions were used to 

capture data. Transcriptions of each workshop were then prepared, and initial codes were 

assigned. Thereafter, coded data was clustered to identify themes and patterns relative to the 

research questions and aims (see Table 31).  

 

Data pertaining to interactions with and as a result of the prototypes was collected with a focus 

on capturing and understanding the subjective meaning of participants’ words and actions. 

Physical, verbal and gestural exchanges between participant and object as well as interpersonal 

exchanges within the group, were noted.  

 

Interactions observed during the Sphere workshops included verbal (e.g., conversation, tone of 

voice) and non-verbal (e.g., eye contact, facial expressions, hand gestures and mannerisms) acts 

or reactions. Other common forms of social interaction described by Goffman (1959) were also 

observed as participants engaged with the Spheres including exchange (e.g., conversation), 
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cooperation and collaboration (e.g., problem solving) and accommodation (e.g., compromise). 

These were captured through the researcher’s field notes during the workshops.  

As well as their experiences of using the Spheres in the workshop, participants’ evaluations were 

also captured and organised using the ‘I Like, I Wish, I Wonder…’ framework. These findings as 

discussed in section 7.4 ‘Evaluations and Ideas for Future Spheres’.  

 

7.3 Findings & Discussion  

 
The use of the Soft Sound Spheres with participants at both the care home Workshop (1) and 

University campus Workshop (2) revealed that the prototypes successfully supported social 

interaction. However, the Spheres, as a collection, delivered a different kind of social experience 

than the Quilt: the quilt, focused on narrative, supported immersive activities such as 

storytelling and reminiscence, whereas the Spheres, offering a variety of dynamic tactile and 

auditory experiences, were observed to support social interaction focused on play and 

imagination.  

 

Whilst participant responses comprised personal reactions to the Spheres, the workshops in this 

study were characterised by a sense of curiosity, playfulness and creativity. The Spheres were 

found to be novel and thus participant interactions and conversation also focused on 

interpreting the objects, working as a team to explore, discuss and imagine applications of their 

surfaces, switches and sounds.  
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Conversation topics comprised personal associations and reflections as well as interpretations of 

Sphere use. Common and core themes were revealed through analysis of participants’ 

experiences with emphasis upon concepts such as: 1. Identity, Emotion and Memory; and 2. 

Companionship. Insights generated from Theme 1 are grounded in participants’ personal 

responses to the Sphere prototypes. Theme 2 is related to the ways in which participants were 

inspired by the Spheres. These are detailed in Table 31 and latterly discussed in detail.  
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Table 31 Study 4 Themes and Patterns 

Themes  Sub-themes Patterns and associated codes 
1. Memory, Identity & 
Emotion  
  

 
Spheres: 
 

• Conveying 
Personality & 
Individuality  

 
• Tools to drive and 

direct 
conversation: 
games and play 

 
• As Evocative Aids 

 
 

1.1. Memories: reminiscence and nostalgia  
1.1.1. Popular Culture 

1.1.1.1 Popular Music 
1.1.1.2 Popular Dance 

1.1.2 Personal Relationships  
1.1.3 Significant Social Experiences and Events 
 
1.2 Identity: Personhood & Authority   
1.2.1 Personality and Individuality 

1.2.1.1 Personal Preferences and Taste 
1.2.1.2 Character 
1.2.1.3 Personal Skills and Abilities  

1.2.2 Social/Group Membership 
1.2.2.1 Shared Experiences 
1.2.2.2 Social Class  
1.2.2.3 Locality; sense of place 

1.2.3 Life Experience 
1.2.3.1 Family 
1.2.3.2 Knowledge and Expertise 
 

1.3 Emotion  
1.3.1 Personal Experiences 

1.3.1.1 The memory of strongly 
emotional personal images or events 
1.3.1.2 ‘In the moment’ personal 
emotional responses   

1.3.2 Feelings and Moods 
1.3.2.1 Fun 
1.3.2.2 Humour 
1.3.2.3 Happiness 
1.3.2.4 Relaxation; Calm 
1.3.2.5 Reflection; Contemplation 
1.3.2.6 Frustration 
1.3.2.7 Melancholy 
 

1.4 Social Participation & Exchange 
1.4.1 Physical Interaction  
1.4.2 Mirroring  
1.4.3 Empathy and Reciprocity 
1.4.4 Learning and Understanding 
1.4.5 Communication   
1.4.6 Play; Playfulness 
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2. Companionship Spheres:  
 

• Connections to 
companions 

 
• Bridges towards 

companionship 
and 
communication 

 
• As companions 

 

2.1 Personal Connections  
2.1.1 Companion relationships 

2.1.1.1 Family/kin relationships 
2.1.1.2 Friendship relationships 
2.1.1.3 Animal companions 
2.1.1.4 Digital Companions  

  

 

 

7.3.1 Theme 1: Memory, Identity & Emotion  

 
The Spheres as tactile and sound-making objects prompted participants to share aspects of their 

personalities and personal histories, allowing them to connect with different aspects of their 

identity, memory and emotions. As observed in Chapter 6 ‘Study 3: The Dundee Conversation 

Quilt’, participants felt that the sounds and tactility of the Spheres played an important role in 

facilitating these connections.  As individual participants were prompted to recall and share 

their own personal experiences, others were inspired to share theirs in response.  

 

7.3.1.1 Spheres: conveying personality and individuality 

 
In both workshops participants identified their personalities and individualities (1.2.1) to the 

various Spheres they were exploring and thus asserted or confirmed their own sense of 

character (1.2.1.2) or abilities within the groups (1.2.1.3). For example, in Workshop 1, R12, 

suggested that the ‘Pinch’ Sphere was “a bit like [her]” because it was “wacky”, and participants 

suggested that R15 was like the ‘Stroke’ or ‘Squeeze’ Spheres because he was “a big softie”. 
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Similarly, in Workshop 2, U02’s response to the ‘Squeeze’ Sphere related to her own practice as 

a spinner of wool (1.2.1.3): “well you see, immediately I’m drawn to this one… because it’s wool 

and that’s what I do. Although, you know I’d say this could be felted more tightly.” In the same 

workshop, U05 also used this Sphere to articulate her personal taste and style (1.2.1.1): “I am 

also drawn to this [Sphere] – it reminds me of the artist I love that we spoke about last time – 

she paints the most gorgeous landscapes that transport me straight to the West Coast.”  To this 

end, the aesthetics and materiality of the Spheres acted as facilitators for participants’ 

discussion of their own attributes or aspects of their characters.  

 

7.3.1.2 Spheres as tools to drive and direct conversation: games and social play  

 
Participants advised that the scale and shape were ideal as they were big enough to be 

personalised and explored and to be easily passed between their group members.  Indeed, as 

participants experienced the Spheres, they suggested that they would function well as ‘games’ 

(both Workshops 1 and 2), to support relationship-building and learning (Workshop 2) through 

play and playfulness (1.4.6). Whilst the participants in this research perceived the current 

collection of Spheres as suitable for their needs, future research will consider how older users 

with specific requirements around hand movement and material-object manipulation (e.g., 

arthritis or stroke patients).  

 

Whilst research on the social implications of play and playfulness in the context of healthy aging 

is relatively new (York Cornwell & Waite, 2009; Nicholson, 2012; Kelly et al., 2017) studies 

including that by Waldman-Levi et al., (2015) indicate that play can support older adults in 

feeling empowered, having self-belief and efficacy and experience a sense of belonging which 
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can consequently influence improved general wellbeing. Further, group play experiences have 

been proven to motivate older adults to participate in physical and social activity (ibid). Indeed, 

the study by Waldman-Levi et al., (2015) suggest that the social processes of play for adults are 

comparable to those in play for children (e.g., inter-personal contact, communication and 

empathy (Rubin & Pepler, in: Foot et al., 1980)) and thus, play can support the development of 

social belonging and attunement and relatedness to others.  

 

Guitard et al., (2005) have explored ‘play’ in adulthood, identifying five core components that 

define playfulness in later life: Creativity (concerning the ability to use imagination in “an 

original, concrete, and tangible result” of either an artistic (related to production) or intellectual 

(related to approach) nature”); Curiosity (concerning a “constant thirst for knowledge and new 

experiences”); Sense of Humour (associated with laughter and what constitutes as ‘funny’); 

Pleasure (“related to a positive sensation and wellbeing: “conceived as a visceral response to a 

sensory stimulation or as a contentment state following satisfaction of a need or desire); and 

Spontaneity (concerning “what is produced naturally without external intervention and 

associated with the possibility of choosing the activity according to the mood of the moment”). 

Further, they suggest that intellectual creativity and imagination is perceived as more important 

to adults as notions of play are associated with concepts and ideas; adults are more likely to find 

humour in familiar concepts, interests and the unpredictable; and emphasis is placed upon 

playfulness as process over results. 

 

In the context of a game participants advised that the ‘ball shape’ suggests physical activity and 

interaction (1.4.1). The Spheres might be thrown, rolled or passed (Figure 46) within a group:  
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U05: It’s like a chair game. If you miss the catch, you can’t play it. Sort of a game 

U01:  And it doesn’t have to be chucked around – depends on the context and need 

of the people in the group – it could be like pass the parcel, you know. Softer! 

And it would stimulate conversation and help people share their opinions – it’s 

so important to have or retain your voice. 

U03:  If you think of bowls – this could be done with that. 

U04: You could also imagine it for dance. Like chair aerobics? Moving the ball to the 

beat? 

 

 

Figure 46 Participants were observed to physically explore and share the Spheres within the Workshops 

 

This idea of the Spheres as physical games was also reflected in events of Workshop 1 as R12, in 

response to Sound 05 from the ‘Squeeze’ Sphere (Sound Clip 04: ‘Habanera’ – Bizet), proceeded 

to dance dramatically in her chair using the Sphere as a prop. This induced laughter the group 

who suggested that the Spheres encouraged “silliness” (R14) and movement: “They all make 

you dance!” (R11). Participants also indicated that the Spheres might be viewed as future 

“dance partners” (R14) in chair aerobics classes (R16) and as such became physically animated 
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with athletic and dance movements. This produced laughter and mirroring in fellow participants. 

Latterly, participants were also observed to hug prototypes into their chest (“It’s nice and soft, 

like a teddy!” – R12 holding the ‘Squeeze’ Sphere) and – as with the ‘Turn’ Sphere – hold it 

against their temple. Participant R12 encouraged her peers to “give [the Squeeze Sphere] a 

cuddle, it’s nice”, and participants took turns in copying her. In doing so, several classical tunes 

were activated, prompted cooperation and problem solving between group members in 

identifying their names.  

 

Therefore, beyond engaging the Spheres as physical games, participants also engaged them as 

cognitive and memory games: their natural response upon activating the Spheres and listening 

to their sounds was to begin guessing and recalling their titles and signing along.  

 

By envisioning the Spheres as games or game pieces, participants engaged the prototypes as 

novel and rich objects for interaction, connecting people through social play and ‘playfulness’ 

which is considered to be the essence of play (Guitard et al., 2005), to variant degrees. Indeed, 

beyond their suggestions that the Spheres themselves were novel, participants were observed 

to behave playfully and even ‘performative-ly’, when using and activating the Spheres (e.g., R12 

dancing with ‘Squeeze’ Sphere). They described their enjoyment of the tangible and tactile 

interactions necessary to activate the Spheres’ sounds, and many laboured or emphasised the 

necessary interactions, pronouncing them to be ‘satisfying’ and ‘fun’, and enjoying the reaction 

of their peers who viewed their actions as humorous. 

 

Despite the variant success of each Sphere in terms of tactile interaction, all Spheres instigated 

social interaction to a certain degree. This might be attributed to how ‘playful’ they were 
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perceived to be. By applying Guitard et al., (2015)’s definitions of Playfulness, we can see that 

each Sphere, whilst attending to Components of Playfulness differently, functioned to support 

users in problem-solving, cooperation and collaboration as participants worked together to: 

 

a) activate the Spheres  

b) guess or discuss and debate the audio content.  

 

‘Squeeze’ Sphere 
 
Overall, participants’ interactions with this Sphere were focused on its’ activation and 

materiality – the squeezing motion required to activate sounds and its’ roundness and softness, 

encouraged participants to respond to the Sphere with playfulness (1.4.6) in their physicality 

(1.4.1; 1.42). Thus, the interactions prompted by this prototype predominantly led to laughter 

and fostered a sense of fellowship as the group identified shared knowledge and experiences 

(1.2.2.1; 1.2.3.2).  

‘Stroke’ Sphere 
 
Participants’ responses to the ‘Stroke’ Sphere were disparate –participants were either drawn to 

or repelled by its’ ‘animal-like’ (2.1.1.3) appearance and texture. Some participants found the 

sensation of touching and activating the sounds within the Sphere pleasurable, associating the 

experience with beloved pets for example, whereas others found it ridiculous or humorous 

(1.3.2.2). Regardless of whether participants found this Sphere inviting or repellent, all 

participants demonstrated curiosity in response as they observed and questioned others as they 

held it. E.g., R11: “do you think it feels nice?”; R12: “I think it’s like a little skunk! Don’t you?” 
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‘Pinch’ Sphere 
 
Overall, this Sphere delivered a sense of fun (1.3.2.1) and supported participants in more playful 

(1.4.6) interactions in comparison with the other Spheres. This may be related to the familiarity 

of the music of this Sphere and associations with specific artists. Of all the Spheres, engagement 

with this prototype supported most social interaction and physical activity (1.4.1). Participants’ 

engaged in: increased eye and physical contact as they shared, passed and observed peers as 

they used the Sphere; performative movement such humorous gestures (1.3.2.2) and dancing 

(1.1.1.2) as they activated and responded to its’ musical content; and collaboration and 

cooperation, encouraging each other in choosing loops to activate ‘new’ songs (R14: “Try the 

other green one – I don’t think we’ve had that one yet?”) and executing the pinching motion to 

initiate the sensors (R12: “You use your fingers and nip it!”).  

‘Turn’ Sphere 
 
Participants described this Sphere as “beautifully made” (U05), “attractive” (R14) and 

reminiscent of previously owned items of clothing (e.g., coat buttons) or interior textiles (“It 

reminds me of bonny tweed cushions” -U04). In this respect, the design related to participants’ 

personal taste (1.2.1.1) in terms of aesthetics. However, overall, this Sphere might be 

considered the least successful in supporting playfulness and social interaction as participants 

found it to be the least resonant: curiosity was stirred but participants could not relate to its’ 

‘character’ or audio content.  

 

The Spheres supported autonomy within the workshops as participants’ interactions with the 

Spheres were driven by their own interpretations of their purpose (based on appearance and 

audio content) or in relation to their personal tastes (e.g., “I had a coat with buttons like that!” – 

R11 in response to the ‘Turn’ Sphere). Thus, participants shaped the nature and tone of their 
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discussions and overall activity. In Workshop 1, this focused on personal associations, whereas 

in Workshop 2, this focused on problem solving and creative thinking about how the Spheres 

could support different social needs and behaviours. This is explored in more detail in Theme 2.  

7.3.1.3 Spheres: evocative aids  

 
The Spheres were likened to various things, from toys, to teddy bears, to assistive and artificial 

intelligence - or AI - technology such as Amazon’s Alexa which participants did not use but 

recognised from television adverts and in discussion with those who are users (e.g. visitors). 

These interpretations demonstrated participants need to make sense of them. Indeed, all four 

Sphere prototypes were regarded as curious – “they are kind of familiar but also very strange” 

(R11). Participants U01 and U04 suggested that this was due to their being constructed from 

familiar materials but their function being unknown. Participants in Workshop 1 described them 

as ‘intriguing’ and ‘unusual’ and Workshop 2 participants said they were ‘novel’ and like ‘little 

aliens’. Specifically: the ‘Squeeze’ Sphere was likened to “the Earth” (U05) because of the 

colours and patterns of its’ woollen surface; the ‘Stroke’ Sphere to, “an animal” (R15, U02) due 

to its’ fluffiness; the ‘Pinch’ Sphere to a “toy” (R11, U01) for its’ bright coloured loops; and the 

‘Turn’ Sphere was compared to ‘Sputnik’ (U05) because of its’ exterior buttons.  

 

Engaging with the Spheres prompted participants to connect with memories of particular people 

or places (1.1; 1.2) Where notions of people and place were tied to aspects such as local 

landmarks and industry with the Quilt prototype, participants testing the Spheres described 

places and people as being tied to specific times. For example: 
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U01: This thing [‘Pinch’ Sphere] takes me back to the ‘Hap’! Do you mind the 

Hap?  

U04: Aye! She’s talking about The Haperanda Café that used to be in 

Stobswell! It was a coffee shop really – or you could have a coca cola - 

but it had all the popular music on, and everyone would get decked out 

in the fashions… remember? 

U01:  Oh yeah, would’ve been the 70’s when we went there. You’d see some 

sights!   

	

The evocative power of the Spheres as auditory objects was demonstrated most effectively in 

Workshop 1 by participants’ use of the ‘Pinch’ Sphere: typifying music from their youth, 

participants described their auditory experiences of this Sphere as transporting them “back to 

[their] era” (R13) through the music of “their generation” (R11) (1.1.1.1). Participants were able 

to act as authorities on the subject of favoured musicians and wider pop culture (1.1.1), as well 

as engage in physical activity by performing popular dances (1.1.1.2) such as ‘The Twist’. This 

facilitated conversation and engendered a sense of togetherness between peers, as participants 

reminisced, shared stories and ‘had fun’ together (1.3.2.1). Indeed, participants described 

‘larking around’ as an important part of relationship building: “Oh, it’s good to be silly and lark 

around – the best friendships are built [upon] laughs” (R13) (1.3.2.2).  

 

The prototypes also enabled participants to engage in discussion grounded in their knowledge 

and understanding of popular culture and societal issues. An example of this was in Workshop 1 

where participants, in response to ‘Pinch’ Sphere: Sound Clip 05 (‘Return to Sender’, performed 

by Elvis Presley), engaged in lengthy conversation: As a group, participants charted the life of 
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Elvis, referencing documentaries they had watched, concerts they had seen and articles they 

had read.  This conversation supported participants in demonstrating their knowledge and bond 

over shared interests (1.2.3.2): Participants R11 and R14 associated Elvis with their teenage 

years and were prompted to share personal anecdotes (1.1.1.1; 1.1.3). R11 described the music 

of Elvis as a “kind of soundtrack” to her visiting America with a friend when they were in their 

early 20’s. She recalled their trip to his home in Memphis and their dismay at him not being in 

residence at the time. This story prompted discussion amongst the group, with participants 

asking questions of each another, sharing facts and swapping stories of their own to rationalise 

his absence (perhaps “due to filming schedules or tours” – R11; R16, or “family situations” – 

R14).  

 

R14 and R12, smiling, recalled nights with friends in the local dance halls, dancing to Elvis tunes, 

before R14 expressed her sadness at his demise due to drug abuse. A conversation about the 

broader impact substance abuse can have upon families then ensued, as participants discussed 

other musical icons from the same era, as well as people they knew locally who had experienced 

similar issues. These conversations enabled participants to explore as a group and demonstrate 

their personal knowledge of popular cultural figures, thus supporting social interaction. 

Participants were also able to share stories of their own lives before the care home including 

their families (1.2.3.1) and personal achievements (1.2.3) which can support social bonding. 

 

The Spheres also connected participants to specific feelings which may be linked to memories 

(1.3.1) elicited by using the Spheres (e.g., past social events) or ‘in the moment’ experiences 

(1.3.2) of listening to a particular piece of music or responding to the materiality or tactile 

interaction of a particular Sphere. For example: “Classical music or even folk music is very 
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powerful isn’t it? It takes you with it on a journey – like being at the opera, it tells a story, and 

you react to it” (U02); “[the Stroke Sphere] is like a little animal – you want to care for it, or 

maybe you’re scared of it, depending on your own experiences with animals” (U05)”.  

 

Participants described the experience of producing and hearing the sounds from the ‘Pinch’ 

Sphere as ‘surprising’ but also ‘emotional’, as many of the tunes were evocative of their 

formative years as young adults as well as important personal relationships (with family; friends; 

colleagues) (1.1.2). Participants noted that specific artists and songs reminded them of 

particular experiences such as attending local dance halls (“Do you remember the Locarno and 

the Palais?” (R11) (1.2.2.3)) and family events such as weddings (1.1.3) which were described as 

‘special times’ (R13) in their lives. Indeed, at the close of this workshop, Participants R11 and 

R14 reflected:  

 

R11: I think music is emotional, isn't it? Different music can do different things to 

your emotions. 

R14:  Yes. Certain songs …depends what they mean to you and whatnot. 

R11:  Yeah. I mean the songs in [the ‘Pinch’ Sphere] - they're my generation so I feel 

more for them. They have emotion in them for me. Memories. But that [‘Turn’ 

Sphere] … I don't know the songs. They've no words. I don’t [connect] with it the 

same.  

 

Thus, although the ambient music incorporated into the Turn Sphere can be described as 

‘atmospheric’, therefore having the capacity to elicit specific feelings and moods (such as a 

sense of calm (1.3.2.4) or contemplation (1.3.2.5)), participants – certainly in this context of 
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group activity - did not connect with the musical style, which suggests that, for them, the 

familiarity and personal resonance of more popular musical styles are more important in 

facilitating emotions or feelings. Indeed, R11 and R14 described the affective nature of pop 

music as evoking a range of different emotions or feelings from happiness (1.3.2.3): “Elvis 

reminds me of fun and holidays with friends” (R11) (1.1.3.1); to frustration (1.3.2.6) “I don’t 

know who sung that but it’s not my thing at all - some songs just rile you” (R14) (1.3.1.2).  

 

The emotional capabilities of classical music - observed through the use of the ‘Squeeze’ Sphere 

- were also discussed in both workshops, though the affects were perceived as being different to 

that of the pop music produced by the ‘Pinch’ Sphere. Rather than evoking memories (as 

discussed in relation to pop music), participants suggested that classical music might evoke 

certain emotions or feelings in their capacity as ‘musical stories’ (U02). Participants suggested 

that classical music can draw listeners in and engage them in different emotions as the scores 

unfold. Indeed, R11, a self-identified ‘fan’ of classical music (1.2.1.1) talked about the 

emphasised the emotive capacity of this musical style by describing her experiences of live 

orchestra: 

 

R11: I think this [Squeeze Sphere] is actually my favourite for me. It’s my own taste of 

music. Because it’s classical.  

R:  Would classical music be your preferred choice of music to put on at home? 

R11:  Yes. I mean I love André Rieu – he’s my favourite. I’ve seen him and his 

orchestra a couple of times. That’s also very emotional. The music is so moving. 

And big.  

R: How do you feel when you listen to André Rieu? 
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R11: Well, it depends on the song, they’re all so different.  

 

Participant R11 went on to suggest that the emotive aspects to do with orchestral performances 

might be tied to the shared or collective experience. I.e., listening to and being affected by the 

music along with others (1.2.2.1; 2.2). For example, R11 described collective feelings or affective 

responses such as ‘anticipation’: “When you’re all preparing for the big crescendo”.  

 

Interacting with the Spheres also allowed participants in Workshop 1 to discuss and bond over 

aspects of their social identity, reflecting on: social class (“We were all from working class 

backgrounds…You wouldn’t have the same money to buy music that kids do now – we’d only 

really know what was on the wireless.” (R15)) (1.2.2.2); subcultures (“Well, I guess you could say 

I was a ‘mod’ – the miniskirts and coiffured hair – it was such fun to dress up and go out with 

your pals” (R13)) (1.2.2.1); and local identity (“It was great growing up in Dundee at that time. 

The city was busy, there was plenty of work. And people would travel on the coaches from all 

over to come to the dances in Dundee – there was a bit of a scene here.” (R12) (1.2.2.3)). As 

most participants had experienced similar upbringings and had lived most of their lives in and 

around Dundee, they could converse at length on these shared experiences.  

 

The Spheres themselves were observed to produce affective responses such as ‘relaxation’ and 

‘calm’ (1.3.2.4), with participants identifying specific Spheres as attending to these experiences 

better than others: R15, R11 and R12 were observed to hold both the ‘Squeeze’ and ‘Turn’ 
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Spheres to their temples as they listened and felt the vibrations from the sounds produced. This 

encouraged participants to interact physically, passing the Spheres and demonstrating their 

listening experience (1.4.1). Participant R15 described this as a “nice feeling” (Figure 47). 

Participants R11 and R12 mirrored his action (1.4.2), with R11 agreeing with his summation: “It’s 

nice. Calming. Yes, it’s nice, the feeling of it against my head”.  

 

 

Figure 47 l-r: R15 holding the 'Squeeze' Sphere to his temple; R11 and R12 mirror this action with the 'Turn' Sphere 

 

Participants, in engaging with the Spheres understood various relationships between the 

physical object – it’s material and form – the practical/gestural actions (i.e., ways of activation) 

and audio content (i.e., output) but did not necessarily view the relationship between all three 

aspects as being cohesive across all Spheres. Figure 48 describes the relationships between the 

physical objects, activation and output.  
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For example, concerning the ‘Squeeze’ Sphere, participants connected the activation – to 

provide pressure – with the material, which is soft, yet dense and thus invites a ‘squeezing’ 

action between the hands. They could also connect the aesthetic of this Sphere which was 

described as ‘expressive’ (U05, Workshop 2) with the audio content, comprising of classical 

music, which was also described as “highly expressive” (Workshop 2) and “emotive” (Workshop 

1). However, participants suggested that the action of ‘squeezing’ did not relate with the 

experience of listening to the embedded audio, which they suggested was “more open” (U05). 

Likewise, participants suggested that the ‘funky’ (R11; U01) aesthetic of the ‘Pinch’ Sphere made 

sense when paired with pop music tracks from the 1950’s - 1970s (“I mean all the fashions were 

funky back then” – R11), but that the action of ‘pinching’ (whilst related to the physicality of the 

object and its materials) did not correlate with the music choice. Participants suggested that 

alternative interactions for this Sphere might have taken inspiration from popular dance moves 

of the time. E.g., a ‘twisting’ action might be inspired by the song ‘Twist and Shout’ by The 

Beatles.  

 

And whilst the ‘Pinch’ prototype generated the most interaction of all Spheres (i.e., participants 

passed it around the group several times, increasing physical and interpersonal contact, and 

responded to its content through group signing and conversation), its’ appearance was deemed 

to be the most novel of the Spheres set and its’ audio content most resonant with the group. 

However, the action required to activate it was not intuitive: in both workshops, participants 

proceeded to pull rather than pinch the loop sensors. They suggested that the loops resembled 

‘handles’ rather than ‘controls’ and required guidance in actuating its’ sounds. Therefore, 

although participants agreed that its’ materials, colour and size made the prototype inviting 
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(“It’s asking to be picked up and played with!” - U04), they could not rationalise the tactile 

interaction.  

 

The ‘Stroke’ Sphere might be perceived as the most cohesive of the set as participants could see 

relationships between all three aspects: the fluffy surface connected with the action of ‘stroking’ 

or ‘brushing’; the gentle nature of the action was reflected in the soothing nature of the choral 

music output; and similarly, the ‘softness’ of the material was reflected in the softness of the 

Sphere’s sounds. The ‘Turn’ Sphere, on the other hand, can be described as the least cohesive of 

the Spheres. Whilst participants perceived a connection between the aesthetic (i.e., its surface 

comprising of various fabric buttons) and the action (i.e., turn to find different fabric buttons), 

they perceived no connection between the aesthetic and the action, nor the action and the 

audio output. Indeed, participants in both workshops initially activated this Sphere accidentally 

by passing it to one another, rather than rationalising the tilt/turning action.   
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Figure 48 Participant perceptions of relationships between Sphere tactile interactions and audio content 
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Overall, Study 4 participants described the tactile interactions as ‘interesting’ but suggested that 

the value of the four Spheres as artefacts to support social activity in older adults lay more in 

their audio content and visual appearance rather than their activation method. U01 suggested 

that the meaning of the tactile interactions should have clear resonance with the object and 

output: “it would have to be really obviously tied to the [Sphere] – like the ‘Twist and Shout’ 

idea.”  

 

Despite being popular within the context of the group activity, participant experiences with the 

Spheres were more insular than social in nature, providing individual participants with sensorial 

experiences. Specific Spheres such as the ‘Pinch’ Sphere, drew participant attention more 

successfully than others (e.g., the ‘Turn’). Participants attributed this to its’ aesthetic and audio 

(i.e., popular music) qualities, which encouraged singing and dancing, but it is also possible that 

user engagement with specific Spheres could be influenced by the complexity of their tactile 

interactions. Whilst e-textiles are generally very sensitive and require little force to activate, it is 

true that of all Spheres the ‘Pinch’ Sphere required less strength, dexterity and coordination to 

actuate and this could also have influenced its’ popularity among the older users who may have 

limited fine motor skills or hand strength.  

 

The capacity for the Spheres to engage users in memories, feelings and emotions is relevant in 

the context of connectedness. Memories – and our abilities to revisit them through 

conversation and storytelling with others – can be viewed as ‘social glue’, enabling us to connect 

and form social bonds more readily (Davidson et al., 2012). Further emotions are ‘social things’ 

(McCarthy, 1989) known to serve essential relationship functions. By engaging users in emotion, 

the Spheres might attend to social needs by firstly, allowing participants to experience emotion 
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(connecting them with stimuli), and secondly, to bond users together through social emotions 

such as empathy and pride (Sedikides et al., 2014).  

 

Separately, textiles and music can be described as emotional or emotive: Dolan & Holloway 

(2016) describe textiles as being ‘emotionally charged’ for various reasons such as their 

association with history, appreciation of skills and technical ability, and the comforting physical 

sensation of textiles on the skin; whereas music is acknowledged as emotionally beneficial in its’ 

capacity to induce memories, pleasure, relaxation and mood regulation, as well as maintaining 

identity and agency (Laukka, 2007). Karanika (2015) suggests that e-textiles as soft-technology 

are cross-modal (i.e., capable of engaging multiple senses including touch and sound) and thus, 

are able to create dynamic and interactive relationships between object and user. We might 

therefore consider sound-making e-textiles as ‘texturally rich’ vehicles for emotion: the interplay 

of senses sparked by touch (e.g., softness; roughness; weight) and sound (e.g., melodic; mellow; 

rhythmic) can evoke a variety of sensations, feelings or emotions. Further, by embedding sound 

and music into soft textiles we make them ‘tactile’ so that they can be experienced or accessed 

physically through vibration – as observed in the second Spheres workshop where participants 

held the ‘Squeeze’ and ‘Turn’ spheres to their temples. Thus, users can also ‘feel’ the music, and 

not just hear them. However, the findings suggest that the tactile interactions (e.g., ‘twisting’) 

should also resonate with the sounds or musical content.  

 

The extent to which Study 4 participants engaged with emotions within the workshops varied: 

the Spheres served as prompts for initial emotive responses and participants could then use 

these as foundations for more in-depth emotional discussion should they choose to. Overall, 

however in-depth discussions were limited. This may have been due to the setting – many of the 
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participants were not previously known to one another or indeed to the researcher- and 

therefore may not have been wholly comfortable in engaging their emotions – or the e-textiles 

themselves. To fully engage user emotions, it may be necessary for e-textiles to be personalised 

to resonate with their personal history or needs whereas the design of the Soft Sound Spheres 

was informed by a broader set of audio-tactile requirements.  

 

Thus, the Spheres attended to emotions and feelings in distinct ways: in response to the 

auditory content of the Spheres participants engaged with emotions, and the physiological 

experiences afforded by tactile and haptic aspects engaged users with feelings (i.e., affective 

responses, such as a sense of relaxation and calm). 

 

7.3.2 Theme 2: Companionship 

 
‘Companionship’ as a core theme related to social connectedness was demonstrated across 

both workshops in two distinct ways:  

 

2. Inspired by the Spheres participants described:  

i. Key relationships in their lives (such as spouses, kin, friends and pets) that have 

realised companionships 

ii. Ways to develop companionship with others (e.g., peers, younger generations). 

3. In response to their physicality and functionality, participants imagined the Spheres 

themselves as possible companions.  
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7.3.2.1 Spheres: connections to companions  

 
In both workshops’ participants made personal connections (2.1) between the Spheres and 

existing companion relationships from their lives including spouses, siblings, grandchildren and 

pets. Different Spheres espoused conversation about different connections, due to various 

aspects of their design. For example, the ‘Pinch’ Sphere, comprising popular music from the 

1950’s – 1970’s, connected participants with siblings and peers (2.1.1.1; 2.1.1.2), and the 

‘Stroke’ Sphere connected participants to beloved family pets (2.1.1.3): 

  

In Workshop 2: 

 [Brushing ‘Stroke’ Sphere] 

U02: See, if you’re an animal lover or you have a dog or something, this [stroking 

action] connects. It reminds you of your dog.  

 

By relating the Spheres to specific companion relationships in their lives, participants were 

prompted to share anecdotes and memories associated with these people and pets (Figure 49) 

which contributed to the development of further group conversation.  
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Figure 49 R15 'petting' the 'Stroke' Sphere which he described as being "like a cat" 

 

To this effect, the Spheres were viewed as relationship-building aids and participants imagined 

them as artefacts to illustrate and communicate family links (1.1.2;1.2.3.1). For example:  

 

U02:  I wonder if it could be very tailored to an individual so that it could have the 

family talking. For example, [the pink loop signifies] my little grand-daughter - 

let’s listen to what she’s got to say?  
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U01:  Yes, I can imagine that being a great way for an individual to feel connected to 

their family and also to share their connection and pride with other people… 

Like that, I got a video of my granddaughter’s dance show and now I got it a few 

weeks ago and since I must have played it umpteen times. Just because there’s 

always something new that you notice, or someone else you can show it to. It 

connects to you to them and to your pride as well. Makes you feel good.  

 

This conversation suggests that the Spheres could support participants to either, feel connected 

to specific people (e.g., by reflecting meaningful aspects of their families’, such as voice clips) or 

share their family with others (e.g., peers).  Through engagement with stories and past 

experiences and the tangible artefact (i.e., Spheres) as a physical representation of family 

members, participants might connect with social emotions such as pride, love and nostalgia 

(1.3.1.2), all of which can contribute to feelings of connectedness.  

 

Further, participants including U03 suggested that the Spheres, as reflections or embodiments 

of aspects of personal relationships, could act as interim social support to connect users to 

family during periods of physical absence, but suggested that content should be updateable:  

 

 “If it was used in [dementia care] it wouldn’t matter if it’s the same thing over and over 

again because their short-term memory’s not there. But in the instance of those who 

are not [living with dementia] but lonely, new content would be necessary to remain 

interested [in staying connected] and stimulated. For instance, I think my sister would 

have really benefitted and enjoyed that after [her stroke].” 
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This resonates with the concept of ‘social snacking’ (outlined in Chapter 2 ‘Literature Review’, 

Section 2.5, page 77) whereby Sphere users might engage them as temporary, symbolic and 

tangible reminders of feeling connected and accepted in their social worlds. The literature 

(Gardner et al., in: Williams et al., 2005, p. 232) suggests that personalised ‘social snacks’ that 

convey personal meaning are necessary to engage users in a sense of connectedness.  

 

7.3.2.2 Spheres: bridges towards companionship  

 
In addition to acting as symbols or reminders of existing companion relationships, the Spheres 

were also discussed in the context of one-to-one learning and conversational “tools” (U01) that 

could bridge gaps and build connections between cultures and generations by encouraging 

social participation and exchange (1.4). In Workshop 1, participant U05, in reflection of the 

quality of discussion prompted by the Spheres, described an opportunity for their use with 

immigrants who may be experiencing loneliness:  

 

“In some communities there can be multicultural mixes, and maybe for a lady who was 

born and brought up in India but came across here to live… perhaps a [Sphere] themed 

around different cultures could encourage people to learn about and grow an 

appreciation for differences and similarities. You can imagine a beautiful ball made from 

Indian fabrics and beads and things that could produce songs or phrases that help 

people to tell stories about where they’re from. We’ve similar stories to tell because 

we’re from the same place but you can see how this could be adapted to help people 

communicate their own [cultures] and have important conversations” 
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Thus, she suggests the Spheres might function as embodiments of culture: the current collection 

of Spheres reflects popular culture through music of different genres and eras, which supports 

social interaction and connection. However, future Spheres, as vehicles for connectedness, 

could be adapted to reflect and embody other cultures or aspects of culture.   

 

Similarly, the Spheres were recognised as intergenerational learning (1.4.4) tools. For example, 

participants described the music from the ‘Squeeze’ Sphere (which plays pop music songs from 

1950’s, 1960’s and 1970’s) as being “from [their] generation” (U03; R11) or “from the good old 

days” (U04) (1.1.1; 1.1.1.1) and that this reconnected them with the mood (1.3.2) or events 

from that time (1.3.1). Participants were then prompted to compare music from ‘their time’ 

with current music, discussing differences or developments such as the evolution of language in 

terms of lyrical content and the “flavour” (R12) of different genres: “We thought love songs in 

the 50’s and 60’s were racy – I mean, think of Elvis! But the stuff young ones listen to today. It’s 

worrying…” (R14). This suggests that beyond evoking a sense of ‘time’ or ‘taste’ that the Spheres 

might facilitate conversation, reflection (1.3.2.5) and understanding of social values. Further, 

Participant U01 suggested that Spheres might be used as a way to connect older and younger 

relatives. By developing an understanding of the social norms and customs that frame their 

social worlds – which can be reflected in music and pop culture (1.1.1) – Sphere users from 

different generations can learn from one another and identify common ground. It was 

suggested that Spheres could be used as a way for: older users to teach younger users and instil 

a strong sense of values such as “respect” (R14) and self-esteem; and for younger users to 

support older users in feeling ‘a part of’ contemporary culture (U01), thus Spheres might 

support intergenerational communication.  
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Further, Spheres as intergenerational tools for interaction were imagined as valuable social aids 

in sensitive settings such as care homes: 

 

U04:  It’s like that TV programme where the kids go into the care homes to help with 

loneliness. Because there’s social regression - not just mentally or physically -in 

older people in care homes. You could see these [Spheres] being used by older 

people with kids. On the TV show, they make friends, the old folks and the 

young ones. It’s very heartening.  

 

U01:  Yes, I think the kids could show them how to work [Spheres] – kids clock these 

types of technologies much quicker than we would – and then the older person 

would be able to tell them about the songs or sounds. It would be an exchange. 

They can learn from one another and get to know each other and look forward 

to their visits.  

 

To this effect, participants emphasised the physicality and tactility of the Spheres in supporting 

empathy and reciprocity (1.4.3) and the bridging of knowledge and building of relationships: 

“The size and shape, it makes it easy for [the Spheres] to be shared. That’s important” - (U02); 

“and the feel of the fabrics – they’re soft so you want to touch them. And in fact, like we have 

done [with the ‘Squeeze’ Sphere, that could also be a way to share them: ‘have a feel of this’. I 

do that when I’m clothes shopping with my granddaughter actually!” – (U03). Small enough to 

hold in one’s hands, yet big enough to be mutually explored (e.g., across a table or side by side 

on a couch), the Spheres encourage users to share not just the object, but the same physical 

space (1.4.1) which can be an important contributor to developing social confidence as well as 
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connections. Indeed, the Spheres were also discussed as tools to integrate individuals 

experiencing loneliness with peers and other members of their community. They suggested that 

the Spheres function as not just talking points but artefacts that enable users to be heard, as 

expressed by U01 who had worked as a support teacher before retirement:   

 

“We used to have [activities] we’d do like that with teenagers and you’d use the [object] as 

a talking point. You’d throw it, react to it and whoever had the object could talk, and 

everyone else had to listen to them. It was about respecting each other.” - (U01) 

 

She emphasised the importance of being listened to and heard in developing understanding 

between students and suggested that this could also be applicable for groups of older adults, 

particularly through challenges such as transitioning into care home life. She described the 

Spheres as supporting older users in such situations, to empathise and identify common ground 

with peers and to enable them in feeling valued by contributing to social circles/cohorts (1.4.3).  

 

As objects to bridge social gaps and relationship building, there were interesting differences 

between the workshops in terms of the role and perceptions of Spheres: in Workshop 1 

participants described them as “toys” (R11; R14; R15) giving focus to their capacity to draw 

people together through entertainment; whereas in Workshop 2 participants viewed the 

Spheres as “tools” (U01; U02; U03) – they perceived them as instruments for social activity and 

interaction. 
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7.3.2.3 Spheres: as companions 

 
Rather than signifying or facilitating interaction, participants in Workshop 2 suggested that 

Spheres might also act as ‘digital’ companions (2.1.1.4) in themselves. For example, U05, 

viewing the Spheres as “characters in themselves”, suggested that they might support people in 

moments of alone-ness (e.g., due to illness or separation from family):  

 

“[The Spheres could be] like Alexa, but friendlier and less dreadful! It could be safe and 

connected very specifically to certain people or sites. Something more personable to 

help you connect to the world outside of your home. Maybe it could have photographs 

incorporated into it? Family or memories – something that is meaningful and significant 

to the person… Or it would need to have a sophisticated robot inside – [it could ask] 

‘How are you today? Did you sleep well?’ And be responsive. The level of interaction 

would depend on the [needs] of the person.” 

 

Her vision of the Spheres as companions emphasises the relationship between the surface 

design and digital function: if companion Spheres are modelled on existing people in the users’ 

life (1.1.2), the overall aesthetic should reflect that meaning (by incorporating family 

photographs for example) or be personable and ‘friendly’ (1.2.1). Indeed, personification of the 

Spheres was also discussed and suggested as an important aspect in facilitating connectedness 

between user and object, and user and their social worlds. Participants, named the ‘Pinch’ 

Sphere, ‘Freddy’ and the ‘Squeeze’ Sphere, ‘Phoebe’, reflecting that this is “something people 

just do” (U03) with textiles such as soft toys: “You develop a relationship or a reliance on them 

so it’s natural that they’d be named”. As friendly companions, Spheres were further envisioned 

as supporting individuals in between social contact with others: 
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 “A lot of the time if people are stuck at home unwell and have care coming in, they can’t 

stay long – they’re in and out and on to their next appointment. It’s the time in between 

when loneliness can set in. So, a little friend like ‘Freddy’ could be ideal… that just came 

out, I’m not sure why, but [the Pinch Sphere] feels like a ‘Freddy’ to me!” (U02) 

 

This notion of the Spheres being ‘reliable’ or ‘friendly’ was rooted in some of the material 

choices. For example, U02 and R12 associated the ‘Stroke’ Sphere with pets (2.1.1.3) such as ‘a 

dog’ (U02) or ‘a cat’ (R15). This produced mixed reactions across the groups as far as their desire 

to touch the Sphere – R12 and R15 were keen to touch it and “see if it [felt] like [an animal]” 

(R15), whereas participant U02 expressed distaste as it “looks rough and a bit spikey”. 

Participant R15 considered this Sphere to be “fun” (1.3.2.1) and “surprising” as it not only 

reminded him of a cat, but of a well-known humorous advert where a vet mistakes a hat for a 

cat (1.3.2.2). He described his interest and motivations to engage with it as being grounded in 

the artefacts’ intrigue: “You can’t really be sure what it is… It looks like something, but not, you 

know? It’s awfully unusual.” This association resonated with other participants including R11, 

R14 and AC and led to further anecdotal discussion around toys and games that invite 

interaction. For example, R11 remembered first encountering her grandchildren’s ‘Furby’ toys: 

she described the interactive animal-like toy as “strange but quite sweet” and suggested that 

this was part of its’ intrigue.  

 

Viewed as possible companions the Spheres have the potential to foster a sense of belonging or 

being connected to family and/or the wider world. Participants acknowledged that this type of 

connectivity could be achieved via screen-based devices but suggested that an e-textile could 
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offer a more comforting experience: “It’s softer, you can hug it. It feels like a friend. You 

wouldn’t hug your iPad. The sensation wouldn’t be warm or friendly at all!” (U05). Additionally, 

participants emphasised the physicality and haptics of the Spheres as contributing to a sense of 

connectedness. For example, the vibrations produced when holding the Spheres (R15, R11, 

R12), were described as having the potential to create a sense of physical interaction (1.4.1) as 

the vibration was associated with ‘care’ or “massage” (R12). Further, R14 associated ‘vibrations’ 

with notifications on mobile phones, which has connotations to being in contact with others.  

 

Participants also differentiated an e-textile like this from existing communication devices as they 

felt this could make people feel connected in the absence of actively making a phone call for 

example. They described barriers such as time of day (family or friends might be at work or 

otherwise engaged) or busyness and imagined the Spheres as objects to capture the essence of 

connections that can be revisited. This is akin to the way we might revisit a photo album for our 

own enjoyment or use as a talking point with someone else.  

 

7.4 Sphere Evaluations & Ideas for Future Spheres 

 
As well as experiencing the Spheres as users, the participants also critiqued them. The 

researcher directed questions (as per Table 29, section 7.2.2) to gather participant thoughts but 

for the most part, participants’ views and ideas were offered through general conversation and 

discussion as they used and considered the Spheres within the workshops. Participant feedback 

is described as follows.  
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Participants envisioned the Spheres as ‘ageless’ and adaptable and as being suitable for use in 

multiple contexts to support both synchronous and asynchronous interactions: with a group 

(e.g., within community or care groups); one to one (e.g., to facilitate conversation, learning and 

understanding in intergenerational or multicultural relationships); or by an individual (e.g., for 

entertainment, leisure or reminiscence). 

 

Indeed, participants viewed the Spheres as stimulating overall however, they advised that levels 

of social interaction depend on user needs, interest and imagination. Most participants 

perceived individual Spheres as supporting either ‘social’ or ‘individual’ activity. For example, 

the ‘Pinch’ Sphere was identified as more suitable for ‘social activity’ due to its’ playful 

appearance, surface design and interactive qualities. Participants suggested that the resonance 

of the music (1950’s -1970’s pop) embedded within the ‘Pinch’ Sphere would be particularly 

stimulating and motivating in the context of group activity, supporting reminiscence and 

nostalgia for example. The ‘Squeeze’ Sphere in its’ current form was described as “most game 

ready” (U02) due to its’ resemblance to a sports ball. In terms of its’ audio output, however, it 

was described as most beneficial for ‘individual activity’, as classical music was perceived to be 

more connected to emotional or therapeutic experiences (R11, R14, U01). The ‘Stroke’ Sphere 

was deemed more suitable for ‘individual activity’, as a companion or sound-making object to 

soothe users during negative experiences such as loneliness.  

 

One participant (U05), however, perceived there being opportunity for the Spheres to be used 

conjunctively as a set within group settings to support individuals of various social needs and 

experience. She suggested that in instances of reintegration into social scenarios – due to ill 

health or psychological trauma, for example – some users might feel overwhelmed, stressed or 
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unconfident in contributing to group activity. To address concerns such as this, she proposed 

that Spheres could play different roles in a group activity context (e.g., for reminiscence or 

conversation). She suggested that the ‘Pinch’ Sphere lends itself well as a mediator – it’s loops 

as appendages, do not necessarily require users to become too close - and the ‘Stroke’ Sphere, 

due to its fluffy shell, could occupy the hands of ‘new or nervous’ group members to soothe or 

support them in participating in conversation (Figure 50).  

 

 

Figure 50 Participants imagined the Spheres as playing specific roles within games or group activity: the 'Pinch' 
Sphere (left) was imagined a 'mediator', whereas the 'Stroke' Sphere (right) was imagined as a 'soother' 

 

7.4.1 Material 
 
The use of soft materials with various tactile characteristics and sensory properties was 

perceived positively by participants: integrating electronics and digital technologies into textiles 

was described as a ‘clever’ but ‘sympathetic’ way to support “technophobes” (U02) or 
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individuals who have difficulties including hand strength or dexterity (due to arthritis for 

example) as activation of the soft switches and sensors requires minimal force and precision 

(U01, U02).   

 

Indeed, as discussed previously, the intended tactile interactions of the Spheres were met with 

various degrees of success. Indeed, in the case of the ‘Pinch’ Sphere, the intended interaction 

(i.e., pinch) did not prove to be intuitive; rather participants advised that the loops around the 

sphere indicated a pulling gesture. Nor was the relationship between the materiality and tactile 

interaction of the ‘Turn’ Sphere immediately understood. Participants suggested that the use of 

different materials that better imply direction of movement would support users in activating 

the sounds (Figure 51). E.g., U01: “heavier or darker materials could be used on one half of [it], 

and lighter ones on the other to [suggest] there’s a difference and [encourage turning motion]”.  

 

 

Figure 51 Participants discussed alternative materials to reflect interactions. E.g. 'Heavy' fabrics such as denim vs. 
'Light' fabrics such as linen to suggest a sense of direction and influence motion 
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The characteristics of the materials comprising the ‘Squeeze’ and ‘Stroke’ Spheres by contrast, 

supported participants in identifying the actions or gestures:  

 

Appraisal of the action to activate ‘Squeeze’ Sphere: 

“You want to hold it in both hands, and the ‘squidgy-ness’ of the material naturally 

makes you want to press into it.” - U03 

 

U04 correctly describing the action for the ‘Stroke’ Sphere.  

“I do not want to touch it – it’s really not my cup of tea, but I imagine you pet it, no?” 

 

The use of soft materials within the Spheres was thus, mostly positive, but participant 

interactions and discussion emphasise the subjective nature of fabrics: different sensations and 

associations are evoked by the same material from person to person. Considering again at the 

‘Stroke’ Sphere, participant R15 described holding and interacting with it as “relaxing” and 

resonant of petting a cat, whereas U02 described it as “unsettling. It looks disembodied or 

decapitated” and suggested that the visibility of the conductive threads (protruding throughout 

the faux fur material comprising the stroke sensor), could repel users who might perceive them 

as looking ‘sharp’ or ‘harmful’: “the electronic bits should be more subtle” (U01).  

 

Ideas for future Spheres explored the exploitation of physiological experiences afforded by their 

materiality (in combination with sound-making capacities). This could be applicable in the 

context of social therapy where Spheres might support individuals suffering from social anxiety. 

Indeed, related works discuss multi-sensory stimuli (that is, the combination of the tangible with 
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the digital) as positively engaging sensation, memory and social interaction for therapeutic 

benefit (Tsekleves & Darby, 2017). For example, the Sensor e-Textiles project (Treadaway & 

Kenning, 2016) created interactive personal textiles for older adults with dementia that 

supported the maintenance of personhood, relationships and communication for the person 

living with dementia and their family and peers.   

7.4.2 Aesthetic 
 
Participants perceived the ambiguity and abstract aesthetic qualities of the Spheres to be both 

positive and negative in supporting social interaction. Non-representational visual or tactile 

effects (such as the coloured felt loops in the ‘Pinch Sphere’) could support creativity, 

interpretation and imagination whereas, depending on user needs, representational aesthetics 

(such as the needle felted exterior of the ‘Squeeze’ Sphere) might appeal to specific interests 

and issues – such as wool crafts for example - and encourage use. For example, U03 suggested 

that if a future Sphere were to be designed around the theme of Scottish Country dancing, the 

use of tartan fabric would connect the object more clearly with the output and better manage 

user expectations (Figure 55).  

 

The notion of using visual and tactile elements in textiles to ‘tell the story’ of the Spheres was 

emphasised by Workshop 2 participants in particular who suggested that the incorporation of 

embroidery (e.g., stitched imagery or words) and digitally printed photograph into the surface 

design of future Spheres (Figure 52ß) might engage and prompt users in conversation (U03; 

U01; U04).  
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Figure 52 Spheres of different aesthetic characters were imagined to engage users with specific topics of 
conversation or experiences. E.g., tartan Spheres for Scottish Country Dancing (top) or photo Spheres for 
personalised histories (bottom) 

 

7.4.3 Form and Function 
 
Predominantly, the Spheres as soft and round objects encouraged participants to touch and 

engage with them. Though comprising soft textiles, participants perceived them as “pleasingly 

robust” (U02), having confidence in handling, passing (or throwing!) and using them within the 

workshops.   

 

The Spheres were interpreted as having various functions (social or individual): from evocative 

aids that support users in connecting with experiences around emotion and memory; to 

conversation prompts to support relationship building and learning; to games that support 

physical, cognitive and social activity. Participants viewed the flexibility and adaptability of the 
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Spheres’ form and function to suit these different contexts as a strength, but to the end of 

supporting social connectedness, workshop analysis suggests that e-textiles that reflect or 

embody resonant content are more successful in producing meaningful social interactions. For 

example, participants identified the ‘Pinch’ Sphere as their favourite of the Soft Sound Sphere 

series, attributing it’s tactile, visual and audio features with most potential for group 

entertainment: “It looks like a fun wee Gizmo” (R15); “It’s got most recognisable tunes and 

singers in it” (R14); and “It certainly started plenty conversation” – (U01). They also reflected 

upon the Stroke Sphere as a “conversation starter” as it had caused some debate over its 

appearance and feel.  

7.4.4 Digital Aspects 
 
Participants praised the digital aspects of the prototypes as prompts for interaction and 

conversation and described the merging of this with the textile medium as ‘clever’. They 

identified the familiarity of textiles as important in facilitating intrigue and confidence in 

exploring the artefacts: “the experience of making them work is so easy and natural – we’ve all 

used those toys with the buttons in their tummies or paws to make them sing. It’s a bit like that 

but more sophisticated” (R11). 

 

However, they suggested that the traditional textile aesthetic could be extended to appeal to an 

older user. For example, instead of using buttons in the ‘Turn’ Sphere, participants suggested 

embroidered imagery would achieve interesting visual and tactile experiences and encourage 

the user to manipulate the orientation of the device by exploring the stitch work and thus, 

activate sounds. However, they suggested that the reflection of the materiality of textiles in the 

activation may not be necessary in all contexts. Whilst they acknowledge the physiological 

experience of textiles can be comforting and resonant of physical contact with others, they 
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suggest that ‘turning’ and ‘pinching’ do not necessarily add to the experience of connecting 

through e-textiles.  

 

In Workshop 2 participants agreed that this is novel and fun but suggest that if the goal is to 

encourage conversation, simpler activation methods could be more fruitful, enabling sounds 

more reliably and promptly:  

 

U01: I don’t think it should get too technical 

U03:  What’s great about [the quilt] is that’s so simple 

U02:  And if you think about it, when we make nice things from fabrics, we want to 

keep them nice. Yes, we might twiddle with them and things but we don’t want 

to pull at them…  

U03:  Yes, I mean just touching it is so easy and effective.  

U01: Because it’s tactile, you can touch it without feeling you’ll do something wrong – 

on your iPad you can easy touch the wrong button by accident in the middle of 

doing something. With this, you can hold onto it and enjoy the warmth or the 

weight or the feel of it without feeling like you’ll make a mistake – you can enjoy 

the digital bit without any pressure… you can just press then listen.  

 

They described the importance of the textile medium in this role as being ‘soft’, ‘more human’ 

and can have or be adapted to have personal significance: 
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U05:  The textile offers more personality than plastic. It’s nice to touch and when you 

think about tech or robotics – they’re terrifying. They’re cold. And inhuman. 

These are soft and -  

U03:  The fact that you can move and manipulate it and feel it. It’s nice. And we all 

have different textures and fabrics we like. You could easily personalise...  

U01: And being a textile, it’s so easy to add to it – it’s harder to personalise your 

phone. I mean you buy a case and whilst you can pick one you like, it’s not the 

same as truly personalising or putting a bit of yourself into it. You could use 

sentimental things – buttons and badges and such – like your son’s duck – to 

make it feel even more like you… the ‘you’ being an individual or a group. 

U03:  And they will easily fit within or be fixed into the home environment – you could 

attach it to an armchair or sit it amongst cushions. It could be tailored to match 

your own style or decoration.  

 

This ‘softening’ of technology, was also expressed in participants’ concern around the ‘coldness’ 

of artificial intelligence (AI) and communicating via computers and the internet and the barriers 

that can be created by using devices that promote insular modes of interacting: 

 

U05:  It’s a super way to get people away from computers.  More and more young 

people are on their computers or their phones and tablets and aren’t talking to 

people. It’s no wonder people are lonely. We want to get people back in the real 

world.  
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U01:  Yes! Using old materials in new ways – young folk will be interested in the 

electronics and old folk can give them the stories and information about the 

sounds that go with it. Win, win!  

U03:  Even in care homes, so often it’s just the television that’s put on – it’s passive 

entertainment. People just go to sleep. 

U02:  Yes, you’d want to wake up for this! 

U01: It just lends itself to the age group we’re working for but can be so easily 

adapted or used to involve other ages. 

U05:  And its non-robotic – let’s get people away from them! 

 

Participants suggested that the Spheres, as e-textiles, could not only soften but humanised 

technology. Indeed, the use of sound to connect users with people and the past was perceived 

as an important social touch point within the Sphere experience generating either: 

 

a) a sense of connectedness for individuals through the use of resonant sound and music 

(that is linked with specific relationships or events and experiences) 

b) social experiences focused upon interaction and conversation in response to shared 

knowledge and connection to popular or well-known music.  

 

In the context of social situations participants felt the ‘Pinch’ and ‘Squeeze’ Spheres would 

better support conversation and interaction as their audio content was more familiar and had a 

broader appeal. The audio content of the ‘Stroke’ and ‘Turn’ Spheres, however, were perceived 

as having less broad appeal as their sounds were described as being too religious or vague 

respectively, to resonate.  
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Alternative sounds (as opposed to music) for the Spheres were discussed including: spoken 

word and oral stories (“like audiobooks” – U03); voice recordings from significant people in the 

users’ life (“You can imagine little recordings of grandchildren working well” – U01) and general 

“sound effects” (R15). Participant R12 suggested sounds associated with slapstick comedy, could 

inject a sense of the unexpected as well as levity to the Spheres, whereas Participant R15 

dismissed the idea incorporating animal sounds, as this would reduce the Sphere’s novelty 

factor making them like “any old kids’ toy”. In line with R12’s suggestion they did however 

suggest that humorous sounds that echo the stroking motion could make it more ‘fun’. For 

example, sounds that imply ‘slipping’, or ‘dropping’ were imagined as being entertaining, with 

participants referencing iconic comedians and entertainers such as Laurel and Hardy: these 

suggestions emphasised the power of humour and laughter in the context of social activity.  

 

Although not a deliberate affect, participants also liked the vibrations produced by the Spheres’ 

internal speakers during use. They felt that this supported additional sensory and physiological 

experiences which might enable users to feel ‘calm’ or ‘stimulated’, in different social situations. 

They suggested that the slow and consistent vibrations produced by the ‘Turn’ Sphere’s ambient 

and instrumental music could enhance group relaxation activities, whereas the shorter, more 

sporadic vibrations of varying strength produced by musical content that has greater contrasts 

(such as the classical music of the ‘Squeeze’ Sphere), could support users in feeling alert and 

energised within an activity. 
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7.5 Future Spheres 
 
 
Participants envisioned future Spheres as bespoke or themed collections (or “little families of 

friends” – U02) to support the generation of meaningful conversation and relationships, or to 

support users in feeling socially integrated during periods of alone-ness. Thus, the Spheres were 

envisioned as catalysts for both synchronous and asynchronous interactions.  

7.5.1 Cohesive Collections of Spheres  

 
The development of Sphere ‘collections’ was described as a future design direction that might 

support physical, cognitive and social wellbeing by engaging users in thematic activities. For example, 

a collection of Spheres as guessing games or conversation aids might be created around the theme 

of ‘Countries of the World’ (U05) where different Sphere represent different nations, comprising 

symbolic: 

 

• Materials (such as tartan in the case of Scotland, or batik in the case of India) 

• Tactile interactions (e.g., smoothing pleats of a folded tartan akin to a ‘kilt’)  

• Audio content (e.g., Scottish country dancing music) 

 

In group and ‘game’ contexts participants suggested that, whilst the tangible interactions 

explored within the current collection of Spheres delivered an engaging experience for 

participants within the workshops, that the novelty of these could diminish quickly and that 

employing simpler actions (e.g., touch sensor) could deliver a more cohesive experience. Rules 

associated with game play such as taking turns to roll or pass or catch Spheres and guess or 

make associations with audio-visual was perceived as ‘being enough’ (U03).   
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Importantly, the provision of a collection of Spheres might support choice and autonomy, thus 

empowering older users within their social interactions.  

 

7.5.2 Personalised Spheres  

 
Personalised Spheres embodying aspects of individual users’ needs and interests were imagined 

in different contexts. By tailoring the aesthetic, material, interaction and audio content of the 

Spheres, users might convey aspects of themselves that could be used: 

 

1. In a group context for conversation or information  

Personalised Spheres could be passed or swapped between people to encourage 

interpersonal exchange and social bonding. 

2. Individually as a companion 

i. Spheres comprising various personalised audio-visual content could serve as a 

social snack to connect users with social contacts in between meetings. 

ii. Spheres incorporating AI could stimulate users and engage them in conversation 

to meet their social wellbeing needs. 

 

In the context of supporting lonely individuals who may be separated or disconnected from 

others due to situational or health reasons for example, personalised Spheres (as conversation 

and storytelling aids or companions) were imagined as being specifically customised and tailored 

to individual users. This included deeper consideration of the ways that tangible interactions 

could add to the experiences of using the Spheres. For example, U02 suggested a Sphere might 
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be created to capture the nuance and activities of an avid baker working in their kitchen to 

connect with and convey the experience of cooking for others This might comprise:  

 

• Fabrics resonant of cotton tea towels, canvas aprons and even scouring pads 

• Tactile interactions such as rolling and pressing to simulate the kneading or preparation 

of doughs or smoothing or folding to connect with the textile-based activities of wiping 

and cleaning, or wrapping 

• Sounds of the kitchen equipment, ingredients and the wider environment such as TV or 

radio programmes. 

 

In the context of solo- or asynchronous interaction, participants suggested that highly 

personalised Spheres such as this could support older adults’ self-esteem by connecting users 

with their sense of self or identity and as well as the physicality of activities that are social (e.g., 

cooking). In the context of in-person, synchronous interactions (e.g., as an icebreaker or 

relationship building exercise), personalised Spheres might support the development of 

meaningful exchanges and encounters as users might demonstrate and share their Spheres. For 

example, in the case of the Baking Sphere, the ‘owner’ could have the opportunity to exhibit 

their skills and knowledge by enacting practical or gestural actions and sharing stories or ‘tips’ 

and recipes from the kitchen. 7  

 

As physical-digital companions, participants suggested that in addition to regulating mood (i.e., 

supporting relaxation), Spheres might emulate significant personal relationships or experiences 

 
7		It is important to note that the Baking Sphere (imagined by female participants) may be considered as a 
gendered example of a bespoke Sphere.		
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that connect them with the ‘feeling’ of being connected, in lieu of being able to be with them in 

person. For example, U05 was inspired by the idea of soft bionics: 

 

“This was in The Telegraph I think, and I’ve brought the clipping with me because I 

thought it might be interesting … it’s talking about robots and ‘soft bionics’ to make 

machines feel more human and caring. So, I think this principle could work in e-textiles 

too. I mean if a person is housebound or disabled, they could choose fabrics or textures 

that mean something to them or would specifically help them in some way… relaxing or 

something. You know like when you go to a petting zoo?” 

 

Thus, the Spheres were envisioned as embodiments or simulations of contact with people and 

pets. U02 – who previously expressed distaste at the ‘disembodied animal’-like appearance of 

the ‘Stroke’ Sphere - questioned whether it might be possible to emulate activities such as 

brushing hair or buttoning jackets (as we might do to care for and comfort children, or indeed as 

others might do to demonstrate care for us). These ideas emphasise that textiles are part and 

parcel of the ways we experience the world physiologically and socially. Further and future 

research might focus on the development of textile and tactile interactions or gestural actuation 

methods as ways to symbolise caring aspects of connectedness.  

 

7.6 Discussion 

 
The Spheres, as objects and activities, were observed to positively impact aspects of social 

wellbeing in the context of group workshops. In this section the findings from the workshops are 

considered in relation to Research Question 3: 



	 419	

7.6.1 RQ3: What role(s) might e-textiles play in supporting the social wellbeing of 

older adults? 

 
From a material cultures perspective objects can be described as tools for thinking (e.g., 

therapeutically to process challenging personal experiences such as grief (Turley & O’Donohoe, 

2012) and props for continuing bonds (Turkle, 2007)). Authors on the subject including Miller 

and Parrott (2009) suggest that objects are used to ‘conceptualise relatedness’ and thus are 

concerned with the loss or retention of relationships. They suggest that objects can be integral 

to our conceptualisations of both ourselves and others -such as kin – and that we tend to use 

objects as a means to portray or embody ideals and positive qualities. Thus, objects may be 

perceived as positively contributing to personal transformation and change. And indeed, within 

the workshops, the Spheres fulfilled or were envisioned as fulfilling different roles to support 

transformation (from disconnected to connected) by enhancing social contact and activity. The 

findings from this study reveal that e-textiles can fulfil various roles in supporting the social 

wellbeing of older adults (that is, enabling older users and providing opportunity for positive 

interactions and the formation of meaningful bonds):  

 

• Prompts to convey personality and individuality 

• Tools to drive and direct conversation 

• As games for entertainment, interaction and reminiscence 

• As evocative aids to support connections and conversation 

• Links to or reflections of companion relationships 

• Learning aids to support intercultural and intergenerational communication  

• Digital companions in themselves 
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These roles comprise various sensory and functional features that are discussed in more detail 

as follows.  

7.6.1.1 RQ3.i) What sensory and functional features of e-textiles are important in 
supporting interaction towards connectedness? 
 

As a soft alternative to screen-based digital tools for social contact, communication and 

connection like computers and tablets, e-textiles offer multi-sensory experiences grounded in 

the physical rather than digital world. This enables e-textiles to engage users in a greater range 

of material, tactile, social and emotional experiences through either shared experience or 

simulation of interpersonal contact and exchange (e.g., touch) which can contribute to the 

development of social connectedness. As our physiological and sensory experiences of textiles 

can be subjective (e.g., some participants, like R15, found the Stroke Sphere ‘soothing’ whereas 

U02 found it “spiky” and ‘unsettling’) e-textiles that incorporate textiles of different 

characteristics might act as prompts to discuss personal likes and dislikes, or specific memories 

and associations. This might facilitate relationship building and learning. Further, with the 

opportunity to create various different social experiences through specific combinations of 

aesthetic, tactile and auditory materials, e-textiles might support the multifarious and complex 

nature of social connectedness in later life: as witnessed with the Spheres, their individual 

materiality, tactile interactions, sounds – and even the unintentional haptic experiences such as 

‘vibration’ - produced different human responses and interactions. For example, the ‘Squeeze’ 

and ‘Pinch’ Spheres encouraged participants to sing and dance, whereas the ‘Stroke’ Sphere 

encouraged contemplation and relaxation. This suggests that e-textiles, as catalysts for 

connectedness can support various activities and interactions from storytelling, singing and 
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dancing to mood regulation, which might respectively support a sense of belonging through 

shared action, or by helping users to feel more ‘open’ and receptive to social situations.  

 

Beyond material characteristics and digital content, the various practical, gestural or 

performative actions that can be involved in actuating e-textiles might also drive or serve as 

inspiration for subsequent physical and social contact. For example, actions or gestures may be 

driven by the physical properties of an e-textile (e.g., ‘stroking’ faux fur) to connect users with 

physiological experiences that are reminiscent of social experiences or connections, such as the 

comfort of companion pets or animals. Or actions might be symbolic or related to personal 

nuance or narrative (e.g., ‘folding’ or ‘pleating’ layers of fabric), to connect users with motions 

or movements that are suggestive of sentimental or satisfying activities such as cooking or 

crafting for instance, which are often connected with kin or other community-based 

experiences, and can have wider wellbeing impacts (e.g., sense of calm or achievement).  

 

Thus, e-textiles can promote curiosity, playfulness and exploration and inspire various ways of 

use or interpretation including as prompts, tools, games and evocative aids: 

Prompts to convey personality and individuality 
 
The capacity for textiles and e-textiles in supporting the communication of personality and 

identity is well documented (e.g., Gordon, 2013; McNicoll, 2018; Stead et al., 2004) and indeed, 

in the context of this study (i.e., Study 4), the Spheres allowed participants to quickly develop a 

deeper understanding of their peers: their personal backgrounds, interests and character. 

Indeed, future e-textiles might act as embodiments, signifiers or reminders of personal 

characteristics or interests which can support various experiences from self-esteem and pride to 

humour and laughter. For example, e-textiles constructed using particular techniques or 
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aesthetic styles such as needle-felting, might support users with experience or skills in textile 

crafting to share these with others, or e-textiles comprising specific sounds might inspire 

discussion around specific eras or events. 

Tools to support physical and interpersonal interaction  
 
E-textiles – particularly wearables – have been used to connect and engage users in 

conversation through ‘social signalling’ (e.g., notifying co-wearers of wristbands and badges that 

like-minded people are nearby or available) (Kan et. al, 2015), but in many of these cases the 

focus is upon supporting virtual interaction. This research has demonstrated that whilst e-

textiles are digital artefacts they can also focus on facilitating physical interaction between users 

(e.g., in Workshops 1 and 2 participants engaged the Spheres as objects to be investigated 

together).  

As novel and tactile physical-digital artefacts that can be shared or explored physically or bodily, 

e-textiles can support interpersonal interaction and exchange focused on tasks such as 

collaboration and interpretation. The mutual experience of touching or interacting and 

responding to the artefact (e.g., its form which may be worn, held or passed from person to 

person; or its output which might include light or sound), can in itself facilitate conversation and 

connections. Further, as artefacts of interpretation (i.e., where users assign their own roles or 

meanings), e-textiles might support creativity and innovation where older users might invent 

new activities or instances of use that they perceive can enhance their social wellbeing. This 

includes entertainment and evocation:  

[Games] for entertainment, interaction and reminiscence  
 
When viewed as objects for play such as game pieces or toys e-textiles are interesting as they 

subtly combine the digital with the non-digital to connect our bodies, our sense of touch and 
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kinaesthesia through soft materials and gestural interactions. Most studies that have explored 

digital games as beneficial for older adult’s social wellbeing have focused on screen or PC based 

games. However, a study by Mortensen et al., (2017) established non-digital games as being 

important – and steadfastly popular – means to improve social interaction and quality of life for 

older people. They identified card games, board games and puzzles as the highest ranked 

activities of undertaken by older adults. Rogerson et al., (2016; 2018), also explored the benefits 

of non-digital games such as board games. They report that the success of non-digital games can 

related to materiality: the ‘dexterous, sensuous feeling(s)’ produced from interacting with the 

physicality of games. Further, they attribute successes to game play experience such as social 

interaction, intellectual challenge, cooperation and collaboration. This resonates with the highly 

tactile nature of e-textiles:  and the variety of ways they might be used and interpreted.  

 

Further, Turner et al. (2007) and Gamberini et al., (2006)’s findings around older adults’ 

disinclination towards digital and computer games supports the use of resonant physical and 

interactive objects as they suggest that computer games are: unfamiliar, deviating too far from 

common games; perceived as complex; and do not resonate with their needs or wishes. As e-

textiles use ubiquitous materials in unexpected ways, they represent the convergence of 

physical and digital contexts, which can both: reassure older users who may be anxious about 

engaging with new technologies (or indeed, other people if that have been lonely or socially 

disconnected for a prolonged period of time); and awaken a sense of “intrigue” (U04) or 

“playfulness” (U01) in users. This can promote acceptance and receptiveness, and as observed 

with the Sphere prototypes, e-textiles can deliver experiences of: 
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• Entertainment which can enhance older users’ quality of life by attending to personal 

interests and providing enjoyment. 

For entertainment, e-textiles can prompt activities such as: storytelling (both non-fiction 

and fictional) and sharing (e.g., personal and shared knowledge and experiences); 

performance and participation (e.g., singing and dancing; or shared goals such as 

completing a group task); and competition which can support motivation, attention and 

self-esteem.   

• Interaction which can provide social, emotional and cognitive stimulation and support. 

E-textiles can support social and physical interaction through activities such as 

collaboration and cooperation (e.g., shared activity such as problem solving and learning 

about peers).  

• Reminiscence which can improves older adults’ self-esteem and support a sense of 

fulfilment and comfort in looking back at their lives. 

As representations or vehicles for sensory media that conveys information about places, 

people or events, e-textiles might engage older users with their memories and nostalgia 

which can help to connect an individual with their past and personhood.  

 

Moreover, the participants in this study described e-textiles as the “tools” (U01) or “toys” (U05) 

of childhood, but “for adults”. Authors on the subject of smart and e-textile toys, such as Raffle 

(2006) suggest that toys can be “a sort of Trojan Horse for new ideas, playfully introducing 

concepts, relationships and metaphors.”  Indeed, Raffle suggests that toys can be valuable tools 

and mediators between children and their peers. And whilst the e-textile toys in this study are 

ideated with adults in mind, they comprise similar principles to smart toys for children. For 

example, e -textile toys actuated through touch might support older adults in feeling more 
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socially connected by supporting bodily movements and skilled object manipulation; 

communication, social interaction and reciprocal relationships; creativity, imagination and self-

expression; and engaging and exploring emotions and personal reflection. However, as was 

raised by workshop participants in this research, e-textiles should engage users’ curiosity and 

resonate with their interests (e.g., local histories) or needs (e.g., enhancing communication) but 

should avoid being ‘gimmicky’.  

Evocative aids  
 
As evidenced by the Sphere prototypes, e-textiles can also act as evocative aids, supporting 

connections and conversations around: people; places; past experiences; emotions and feelings; 

and wider socio-cultural issues. Functioning differently than typically ‘evocative objects’ (i.e., 

those that are everyday or ‘mundane’ but sentimental in that they are connected to past 

personal experiences (Turkle, 2007; Turley & ’Donohoe, 2012)), e-textiles may be novel in that 

their meaning is not specifically tied to a particular individual. Thus, e-textiles can function as 

communal and multi-sensory objects proffering various aesthetic, tactile and audio experiences 

that evoke relationships, time, place, identity, the self and belonging (Burton, 2020) and 

emotions or feelings.  

 

As evocative aids for older populations in the context of residential care, future e-textiles could 

be particularly beneficial in supporting users in communicating aspects of their self and 

mediating socio-emotional wellbeing within new peer groups and surroundings as they might 

act as proxy possessions. For many older adults the transition into care home life necessitates 

that they must leave behind or pass on personal possessions that act as signifiers of their life 

and personhood (Heersmink, 2018): by engaging with artefacts such as e-textiles, it is possible 

for users to reconnect with aspects of their sense of self, memories and emotions. Whilst the 
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Spheres are not personalised – and therefore embody less poignancy or emotional intensity 

than personal possessions – they comprise sensory features including touch and sound that can 

facilitate personal exploration, reflection and relationship building in the absence of personal 

evocative objects brought from family homes. Thus, e-textiles that are resonant but not 

necessarily personal or sentimental, might foster a sense of belonging for older users who may 

be feeling disconnected or displaced through transitions such as relocating.  

 

Thus, e-textiles might support social activity and connectedness for older users by: 

 

• Using familiar material in new or unexpected ways 

Engaging with e-textiles for entertainment or fun with peers might support older users 

in building confidence in using technology as e-textile actuation can be focused on 

tactile gestures, skills and experiences. Approaching social activities as ‘entertainment’ 

as opposed to ‘intervention’ in contexts where individuals are lacking in social contacts 

or stimulation can reduce stress, pressure and manage expectations (thus supporting 

wellbeing). Further, as a novel means of integrating sophisticated sensors and 

technologies into the daily lives and interactions of older adults, e-textiles can 

interaction and co-discovery which can enhance social experiences and lay the 

foundations for social connection.  

• Supporting inclusion through soft materials and simple interactions  

As soft and easily manipulated material, e-textiles do not typically require great 

strength, forces or dexterity to activate them. This allows older users who may have 

diminished motor skills, dexterity or strength to easily interact with the textile as an 

interface. Further, e-textile actuations are often intuitive and without complexity which 
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negates the need to ‘learn’ or ‘know’ how to operate them in the same ways we might 

use computers which may require understanding of specific equipment, tools or 

terminologies for example. Indeed, to ‘play’ or use e-textiles, it is not necessary to know 

commands or combinations of instructions. This shifts engagement with technology 

from ‘learning’ to ‘experiencing’, which can support immersion and shared experience.  

• Having flexibility and multiple applications 

E-textiles can be worn, carried, shared and integrated or combined with other artefacts 

and activities. Thus, they can comprise or complement innumerable games or rules for 

play. In providing this flexibility, e-textiles can support imaginative and creative thinking 

and activity which can support various personal and social aspects such as emotions and 

cognition.  

• Encouraging slowness and time spent  

E-textiles, as soft, comforting and curious artefacts can encourage users to interact 

more purposefully and slowly which can provide users or players with time and space to 

more deeply connect with and reflect upon their experiences. This addresses a need 

highlighted by participants in this research (see Study 1, section 4.3: Findings) for 

communications and interactions to ‘slow down’, to allow for more meaningful 

conversation and interpersonal connection. Today there are numerous technologies and 

platforms aiming to connect users and these focus on doing so as efficiently and as 

often as possible. Whilst this enables access to others, these modes might result in less 

time or depth of interaction. E-textiles, as tangible, tactile and curious objects, might 

support users in spending more time interacting with both the object and co-users.  
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This resonates with the idea of ‘slow-technology’ (Hallnäs & Redström, 2001) where 

technology can be slow in terms of the ways it takes – or encourages us to make – time 

to: i) learn how it works; ii) understand why it works the way it works; iii) apply it; iv) see 

what it is; and v) find out the consequences of using it. These were aspects considered 

by Sphere users in this study, and this supported participants in coming together to 

learn, understand, experience, reflect and imagine their purpose. Thus, e-textiles have 

the potential to enhance the quality of and/or increase time spent with others, which 

might support the development of meaningful relationships or subsequent interactions.  

 

7.6.1.2 RQ3.ii) Where are the potential applications for e-textiles as catalysts for 
interaction and connectedness? 
 

The workshops revealed that e-textiles can function as tangible (i.e., physical-digital) ties 

between users to support contact, conversation and broader interactions. Participant 

experiences and ideas in response to the Spheres suggested that e-textiles as interfaces can 

support meaningful social experiences when users are co-located or distanced: like screen-

based digital technologies, e-textiles have the capacity to connect users remotely (both 

synchronously and asynchronously), but unlike ‘hard’ interfaces (e.g. tablets or smartphones), e-

textiles might better support face-to-face interaction by enabling users to feel, express and 

reflect on experiences and emotions that can enhance social interactions and relationship 

building. By using soft – and possibly personal or customisable – materials, features and 

‘intuitive’ modes of activation, e-textiles might further embellish interactions, with personal 

significance. Further, as soft and simple interfaces, e-textiles might function as more inclusive 

digital tools that support users with limited or diminished strength, dexterity or cognition.  
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Indeed, participants imagined future e-textiles being used as: direct links to significant others; 

mediators for communication and understanding; and as digital companions in their own right: 

 

Links to or Reflections of companion relationships  
 
Like traditional textiles, e-textiles can be reminiscent of or reflect existing companion 

relationships in the participants’ lives, including family members and pets. However, unlike 

traditional textiles, specific relationships or experiences such as ‘comfort’ or sense of presence 

can be enhanced through the incorporation of additional digital media such as sound or by 

extending the materiality and tactile interaction (e.g., stroking faux fur) to emit meaningful 

digital responses (e.g., the sound of a loved ones’ voice). Indeed, future work following on from 

this research might include the development of bespoke e-textiles that enable communication 

or interaction with and about their significant others. The use of personal e-textiles to connect 

family users, peers and carers has been demonstrated by previous related works including 

‘Personhood’ by Wallace et al., (2013) and ‘Sensor e-Textiles’ by Treadaway & Kenning (2016) in 

the context of dementia care. However, this current research asserts that e-textiles that enable 

experiences such as reminiscence and storytelling, (as facilitated by the Spheres for example), 

can support older users more generally, rather than only those living with dementia.  

 

Learning aids to support intercultural and intergenerational communication 
 
The Soft Sound Spheres were further imagined as one-to-one learning and conversational 

“tools” to bridge social, cultural and generational gaps with participants citing possible users 

including older immigrants and grandparents and grandchildren. Participants viewed these 

groups as having particular issues with communication or social connection that might be 
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addressed by future e-textiles as artefacts to improve empathy and understanding. Sound 

making and e-textiles have recently been investigated as tools for narrative and inclusive 

learning to enhance empathy around social issues such as bullying (Palaigerogiou et al., 2019) 

and student-teacher communication (Nakajima & Goode, 2019). Future e-textiles, if themed 

around or embodying content in reflection of relevant topics such as popular culture or cultural 

difference, might similarly promote empathy through social interaction as objects that can be 

physically and mutually shared and experienced.  

 

Digital companions  
 
Viewed as ‘characters’ in themselves, participants suggested that future iterations of the 

Spheres might fulfil companion roles akin to Amazon’s Alexa, only ‘softer’ (U05). Likened to 

animals or toys, participants suggested that the Spheres’ form and materiality invite 

personification. E-textile soft toys (Aravindan, 2016) and wearables (Bonnani et al., 2006) have 

previously been used for therapy in various social and emotional contexts including mood 

regulation in autism and simulating nurturing relationships. By embodying tactile and haptic 

characteristics of living (e.g., humans and pets) and inanimate companions (such as interactive 

Furby toys), future e-textiles could satisfy future older users’ needs for intimacy and comfort in 

lieu of in-person social and physical contact.  

 

However, whilst participants envisioned e-textiles being used variously to support different 

relationships and social dynamics (e.g., peer-to-peer, familial and education), it is not suggested 

that future e-textiles could replace vital human interaction or contact, and rather should be 

applied to enhance social activity or provide users with ‘social snacks’ and satisfy needs for 

company and comfort in between in-person or human interaction.   
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7.7 Chapter Summary  

 

This chapter has described and discussed the findings from two workshops where older adults 

who have experience of loneliness tested four Soft Sound Sphere e-textile prototypes as 

catalysts for social connectedness.  

 

It was found that the Spheres can support social interaction by instilling a sense of curiosity and 

playfulness in users and enabling connection with concepts such as identity, emotion, memories 

and companionship. The Spheres’ tactile and ambiguous nature promoted interaction as 

participants engaged investigated and explored their physicality and auditory capacities. The 

merging of physical interaction (i.e., pressing, brushing, pinching and turning respectively) with 

digital content (e.g., various musical genres) supported the interpretation and imagination of 

the Spheres in the context of different activities, such as physical (e.g., dancing), cognitive (i.e., 

guessing games) and memory (i.e., reminiscence).  

 

Participants interpreted the Spheres variously – as toys (for entertainment), as ‘teddy bears’ (for 

comfort and companionship) and ‘tools’ (as instruments for relationship building). Their 

interactions were framed by a playful approach that employed ‘game’ sensibilities. This was 

encouraged by the aesthetic, tactile and digital characteristics of the Spheres: blending the 

familiar with the unfamiliar and the physical with the digital, they invite investigation, 

collaboration and conversation.   
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Overall, the Soft Sound Spheres delivered social experiences that were grounded in novelty and 

fun yet engaged users through the incorporation of relevant and resonant stimulus such as 

music.  Participants suggested that future iterations of the Spheres could be further developed 

to support a broader range of meaningful experiences towards connectedness, from enhancing 

self-esteem and sense of self, and emulating essential interpersonal exchanges through 

simulating social presence and gestures.   

 

7.7.1 E-textiles: Learning and Lessons derived from this study 

 
In relation to the Research Questions, participants in this study suggested that possible roles for 

future e-textiles including: 

 

• Prompts to convey self-expression, personality and individuality 

• Tools to drive and direct conversation 

• As games for entertainment, interaction and reminiscence 

• As evocative aids to support connections and conversation 

• Links to or reflections of companion relationships 

• Learning aids to support intercultural and intergenerational communication  

• Digital companions in themselves 

 

Key features of e-textiles that can contribute to social activity and connectedness for older users 

have also been highlighted. These include the use of familiar material in new or unexpected 

ways to promote engagement with both technology and social situation and soft materials and 

simple interactions to support inclusion and ease of use.  Additionally, e-textiles are flexible – 
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they can be worn, carried, shared and integrated or combined with other artefacts and 

activities. Furthermore, as soft, comforting and curious artefacts e-textiles can encourage users 

to interact more purposefully and slowly which can support meaningful social experiences and 

reflection.  

 

But it is important to acknowledge that user experiences may be influenced by subjective 

associations and sensory preferences that individuals may have in relation to material 

characteristics and digital content. Indeed, participant interactions with the Spheres in this study 

demonstrated that our physiological and sensory experiences of textiles can be subjective (e.g., 

some participants, like R15, found the Stroke Sphere ‘soothing’ whereas U02 found it “spiky” 

and ‘unsettling’). This subjectivity might prompt interpersonal learning, exchange and reflection. 

And the capacity for e-textiles to deliver haptic experiences such as ‘vibration’ or warmth can 

support various human responses and interactions, from lively physical movements (e.g., 

dancing) to discussion and mood regulation (e.g. contemplation and sense of calm). In 

facilitating shared action (which can contribute to a sense of belonging) or support individual 

users to feel more relaxed, e-textiles might help groups cohere and individuals to feel receptive 

and able to participate in social situations. Further, the variety of tactile or practical/gestural 

actions that can be proffered through e-textiles might also prompt physical and social 

interaction:  

 

• Novel or humourous gestures (e.g., pinching) can encourage fun and laughter 

• Instructive or performative interactions (e.g., rolling or throwing) can be reminiscent of 

actions or gestures found in existing games which are commonly understood as a means 

for social activity 
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• Symbolic and physiologically or psychologically evocative (e.g., stroking) to gestures 

signify experiences such as comfort or closeness found in companion relationships. 

 

Furthermore, the findings within this study suggest that e-textiles as evocative aids within later 

life transitions (e.g., into care facilities) need not be personal or personalised to elicit personal 

responses. Rather, they might comprise sensory features including touch and sound that can 

facilitate of personal exploration, reflection and relationship building in the absence of personal 

evocative objects brought from family homes. Thus, e-textiles that are evocative but not 

necessarily personal or sentimental, might support users in connecting with and sharing aspects 

of their personhood or personal interests that can support relationship building.   
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CHAPTER 8: DISCUSSION 
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8.1 Introduction/Background  
 

This chapter discusses the consideration of Dundee Conversation Quilt and Soft Sphere as e-

textile prototypes in supporting social connectedness. The discussion will include a summary of 

participants’ feedback of the prototypes in relation to social connectedness and the researcher’s 

critical reflection of the prototypes through a critical reflection.  

 

In Chapters 6 and 7, the Dundee Conversation Quilt and the Soft Sound Spheres were tested by 

local older adults and analysed in response to Research Question 3: 

 

8.1.1 RQ3: What role(s) might e-textiles play in supporting the social wellbeing of 

older adults? 

 
Social contact and connectedness are acknowledged as preconditions for social wellbeing 

(Faculty of Public Health, 2010). In a health context, social wellbeing is described as having the 

ability and opportunity to positively interact with and form meaningful relationships with 

others. The prototypes created through this thesis have provided opportunity for older adults to 

interact positively with peers by recognizing shared experiences and building bonds.   

 

E-textiles have the ability to create scenes or imagery (as demonstrated by the Dundee 

Conversation Quilt in Study 3) – the additional electronic features such as audio and/or light for 

example, can add to these as prompts and inspiration to participate in the activities. Being 

tangible and ‘touchable’ (i.e., they invite tactile interaction) e-textiles can also enable new 

experiences through the individual qualities of the material (e.g., as seen in the squeezing and 
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stroking of the Soft Sound Spheres in Study 4) which allow users to perform actions or 

expressive or meaningful gestures (e.g., pinch or twist). This can engage users’ sense of curiosity 

and intrigue, which can in turn support interaction with the object and co-users.   

 

The workshops in this research demonstrated that e-textiles can be engaged as tactile-digital 

tools or props to support social contact and activity towards connectedness, including:   

  

• Prompts to convey personality and individuality  

• Tools to drive and direct conversation  

• As Games for entertainment, interaction and reminiscence  

• As Evocative Aids to support connections and conversation  

• Links to or Reflections of Companion Relationships  

• Learning Aids to Support Intercultural and Intergenerational Communication   

• Digital Companions in themselves  

 

8.1.2 RQ3.i: What sensory and functional features of e-textiles are important in 

supporting interaction towards connectedness?	

 

Whilst both prototypes in this research (i.e., the Quilt and the Spheres) supported interaction, 

they delivered different sensory experiences and functions: 

 

E-textiles in the familiar form of a quilt resonated with older users who described themselves as 

having either owned or crafted their own patchworks in the past. Further, it delivered multi-

media and multi-sensory experiences that can support connectedness and demonstrate the 
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potential in creating non-wearable designs. The use of familiar tactile textile embellishments 

such as embroidery with conductive thread (Figure 53) demonstrated that e-textiles can expand 

older users’ expectations and experiences around the feel, appearance and function of 

‘buttons’: Functioning as ‘wire’, conductive thread (or yarn, ribbon, elastic etc.) can support a 

multitude of different tactile and interactive experiences by embedding electronics into the 

textile which may be flexible. By using hand stitching – which comprises a plethora of 

techniques, patterns and knots - as touch sensors to actuate digital aspects, e-textiles emphasise 

the material within the interaction.  

 

 

Figure 53 The traditional technique of embroidery combined with conductive threads can create touch sensitive 

buttons that are integrated into the textile itself 

 

By focusing upon tactile material, we might enhance or attend to sensory experiences of older 

users who may be undergoing age-related sensory losses and impairments (such as vision). This 
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has been demonstrated by textile manufacturers such as ZSK Stickmaschinen (Stitch & Print 

International, 2012) who have presented ‘embroidered Braille’ which allows those with vision 

impairment to find, sort and select their own garments easily. Thus, embroidery can be used to 

convey words or language. Indeed, it is possible to combine embroidered typography as 

keyboards, with digital sound, for composition and communication in support of social 

interaction and connectedness. Beyond linguistics, textile embellishment such as embroidery 

might also act as a pleasurable tactile experience. Indeed, embroidered textiles have been 

described as ‘topographic terrain or maps’ by authors including Ingraham (2010) that encourage 

‘intuitive meandering’ of the hands. Thus, e-textiles that incorporate embellished interactive 

features can attend to sensory deprivation or imparity by providing additional or alternative but 

intuitive means of experiencing physical-digital interactions.  

 

On the other hand, e-textiles can also bring focus and relief to those who may be over-

stimulated. For example, in the instance of care homes where residents may feel overstimulated 

by the busyness or noise of the shared environment, e-textiles might be introduced to enrich or 

stabilise sensory and social experiences and activities. For example, Jakob and Collier (2017) 

describe the intrinsic multi-sensory qualities of textiles as addressing all primary senses and can 

result a sense of warmth, intimacy and calm. For example, visual experiences of fabric can be 

affected by qualities such as colour saturation, surface texture and transparency and aural 

experiences by the tactile interactions or movement of material (e.g., the smoothing silk or 

rustling of muslin). By combining traditional textiles and techniques (including stitch work) with 

digital technologies (e.g., light and sound), it is possible to extend, alter, amplify – and even 

personalise - the sensory capacity of the medium, and thus affect or influence users’ mood and 

social experiences. For example, e-textiles such as sensory armchair covers (ibid) can allow 



	 440	

residents to self-soothe without drawing additional attention (which might contribute to further 

over-stimulation or distress).  

 

The capacity for e-textiles to both stimulate and relax users was also demonstrated by the 

Spheres, which, as a collection, delivered diverse sensory experiences through their unique 

appearance, tactility and audio content. However, it is important to acknowledge that different 

users may perceive or experience e-textile qualities differently. This necessitates sensitivity to 

user needs but also supports a sense of spontaneity, which can be important in bringing users 

‘out of themselves’ and enabling them to be more receptive to others.   

 

Further, as multi-sensory multi-media, e-textiles can simulate physical contact. Where previous 

studies have emphasised the role of digital feedback (e.g., emitting heat or pressure to simulate 

body heat or touch) this research demonstrates that e-textiles need not simulate human contact 

or connections by focusing on digital feedback, but by bringing people together physically to 

explore and collaborate over the artefact. This was shown in Study 3 as participants gathered 

around the Quilt, and in Study 4 where participants shared out the Spheres.   

 

E-textiles emphasise the physical, in physical-digital technologies and can empower older adults 

as users of digital technologies: as soft and simple interfaces, e-textiles function as inclusive 

digital tools that can support users with limited or diminished strength, dexterity or cognition. 

Further, e-textiles function effectively within co-experience contexts and through this can foster 

a safe and supportive atmosphere for users where new experiences (such as new technologies) 

can be perceived as exciting rather than intimidating. Authors including Mountain and Craig 

(2011) have similarly observed the positive impact of collective exploration for new experiences.  
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Additionally, e-textiles can draw upon existing digital activities that can support a sense of 

connection, such as looking at photographs using digital photo frames or listening to audio 

recordings using a stereo or radio), and further soften or humanize them by making them 

tangible: e-textiles can give form and texture to intangible experiences (e.g., through touching, 

wrapping, draping) and thus, enhance sensations and the capacity for connectedness.  

 

8.1.3 RQ3.ii: Where are the potential applications for e-textiles as catalysts for 

interaction and connectedness? 

 

Participant experiences within this research suggest that e-textiles might serve as social 

interventions to connect and reflect communities and build empathy and understanding by 

creating and conveying stories. For example, the Quilt acted as a social touch point or encounter 

that can identify links and interests between users, serving as a precondition for further social 

activity and potential connectedness to develop. Thus, as a narrative driven intervention, the 

Quilt supported a process of (re)forming, or re-affirming, identity by engaging users in a process 

of sharing and reflection. Similarly, the Spheres acted as prompts for social interaction between 

users who were able to converse and nostalgise and introduce a sense of humour and 

playfulness (e.g., passing the Spheres and dancing with them). By engaging in these experiences, 

e-textile users might build rapport, relieve any tensions or stress and establish a sense of amity 

amongst groups.  

 

Certainly, as soft and evocative aids e-textiles can build upon traditional understandings of the 

roles of textiles (e.g., as storyteller in the case of the Quilt, and comforter or ‘play’ toy in the 
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case of the Spheres) and expound their social capacity with sound as a conduit to connections. 

By connecting users with their personhood, history and interests, e-textiles can quickly enable 

users to illustrate and express themselves and identify like-minded others – or indeed, create 

opportunities for learning and exchange through diversity.   

 

E-textiles also have the capacity to connect users remotely (both synchronously and 

asynchronously), but unlike ‘hard’ interfaces (e.g., tablets or smartphones), e-textiles might 

better support face-to-face interaction by enabling users to feel, express and reflect on 

experiences and emotions that can enhance social interactions and relationship building. By 

using soft – and possibly personal or customisable – materials, features and ‘intuitive’ modes of 

activation, e-textiles might further embellish interactions, with personal significance. Indeed, 

participants imagined future e-textiles being used as: direct links to significant others; mediators 

for communication and understanding; and as digital companions in their own right. 

 

As demonstrated by the prototypes created within this thesis, e-textiles can facilitate or deliver 

different social experiences from intimate to communal and silly to serious as users interact, 

respond and reflect upon the artefacts and their meaning in different contexts. Furthermore, 

the extent of the end users’ role in the design and development of e-textiles can have an 

influence upon engagement and experience. These findings are discussed as follows in Section 

8.2 (‘Social Experiences of the E-textile Prototypes’) and 8.3 (‘User-led vs. Designer-led: Impact 

Upon User Experiences’).  
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8.2 Social Experiences of the E-textile Prototypes 
 
 
In social sciences, ‘social experience’ is described as a product of socialisation (i.e., the complex 

learning processes and patterns involved in the development and understanding of the world 

(Clausen, 1968)) and may be comprised of encounters, activities or events (Safronova, 2014; 

Sundbo & Sorensen, 2013). ‘Experience’ is perceived as a mental phenomenon that can occur as 

a result of external stimuli or physiological reactions (Jantzen & Vetner, 2007), and can be 

concerned with both connotations of amusement and escapism (i.e., expressive or emotional), 

or education (i.e., instrumental or instructive). Thus, experiences can be formative or 

transformative and impact or influence our capacity to engage with the world – and others - 

around us. Authors on the subject acknowledge that most social experience lies “beyond words” 

(Hastrup & Hervik, 1994) as they may be non-verbal, engage any and all of our senses and 

happen in our minds (which can thus make verbalising the nature of some experiences difficult). 

However, it is also agreed that social experience is the result of: “cognitive and practical 

activities of the individual, manifested in the synthesis of knowledge about their social reality” 

(Safronova, 2014).  Thus, social experiences are created through enlisting of participation and 

cooperative performance of common activities. Social experiences may be planned and 

practiced (e.g., organised around times, places and occasions) or spontaneous, and result in the 

discovery or exchange of information (be that verbal, or tacit for example) and interpretation, as 

a way of ‘tying together self, others, and the larger worlds’ (Goffman in Hastrup & Hervik, 1994).    

 

In this research, e-textiles as tangible, tactile, soft technologies, have been shown to facilitate 

social and shared experiences that can support interaction, self-expression and meaningful 

experiences and exchange that can contribute to a sense of belonging or bonding towards social 
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connectedness. Indeed, both prototypes created and reported through this thesis – i.e., the 

Dundee Conversation Quilt and the Soft Sound Spheres – lend themselves to co-experience and 

interaction. They have different forms (and thus different meanings or associations (Andrew, 

2013; 2015)) as well as different affordances (Gaver, 1996) and so, deliver different social 

experiences: the Quilt supported participants in narrative as they gathered around the 

patchwork to listen, learn and laugh with one another, to sing, dance and share stories; the 

Spheres connected participants in curiosity and collaboration as they explored the aesthetic, 

material and interactive aspects of each Sphere as novel ‘toys’, ‘game pieces’ and characters or 

companions in themselves, aiding personal expression and collective activity such as 

reminiscence.   

 

Andrew (2015), highlights that the following features or qualities of textiles that can reflect or 

influence their meaning: 

 

• Imagery that creates a visual narrative (e.g., tapestry) 

• Typography (e.g., stitched or printed words) that can be read  

• Symbols, images or decorative motifs and embellishments that are known to hold 

specific meanings or associations (this may require specific knowledge or cultural 

experience to understand) 

• Colours, textures or patterns which can elicit specific moods or feelings  

• The base fabric or cloth itself and its tactility 

• Contextualization (e.g., the end product and where or how it is used) 
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These factors featured in participants’ responses to the e-textiles within this research, with 

participant experiences being driven in particular by their responses to the form, materiality and 

tactility of the e-textiles as well as the context of their use (i.e., roles and applications). 

 

By adding to the sensory capacity of textiles with electronics, such as sound or light, we can 

further enhance the meaning they carry. For example, combining textiles with ‘audio 

storytelling’ (as opposed to incorporating screen-based technologies and video for example), 

can contribute to the kinds of social experiences it can produce e.g., personal narratives, 

memory sharing and intimacy. McHugh (2012;2014) suggests that audio is ‘non-intrusive’ and 

has the capacity to ‘unlock vast social capital’ and foster ‘pacts of intimacy’ between audio and 

listener as it can facilitate reflection, revelation and expression of deep emotion. Combining 

audio experiences with textiles – a medium which occupies intimate, sentimental and emotional 

spaces in our lives - can further extend user experiences. Indeed, audio experiences promote 

listening and invite our minds to ‘fill in the gaps’ around the sounds: Street (2014) suggests that 

the subtle and porous nature of audio fosters a “partnership between imagination and memory” 

and that this enables individual listeners to respond personally. He further states that: 

 

“The human mind is a kind of radio producer/receiver in the sense that it possesses the 

ability to interpret feelings absorbed through sound, particularly when those sounds act 

as reminders of past events in our own history.” 

 

In representing elements of the history and happenings of Dundee through its merging of voice-

recordings, singing, instrumental music and environmental sounds with fabric-based images and 

embellishments, the Quilt prototype connected participants with emotions, feelings or 
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memories. This act in itself is connective (in that resonant sounds can connect the listener to 

themselves – their past or their thoughts) but can also support social connection between 

people as listeners can collectively reflect and discuss their responses. Indeed, Douglas (2004) 

suggests that sound is ‘inclusive’ in that it ‘envelopes and involves us’. By being co-involved in 

the activity of listening to and interpreting the sounds, participants were able to collaborate 

through decoding and discussion. Further, participants were physically drawn closer together 

around the Quilt to co-explore and describe personal associations the various features of the 

textile itself. Thus, in combining textile aesthetics and tactility with digital sound, the Dundee 

Conversation Quilt functions as a multi-layered, multi-sensory storytelling object that supports a 

sense of belonging between users, particularly those who ‘belong’ to the same locality and thus, 

can relate to and become collectively immersed within shared knowledge and experiences.  

 

The concept of ‘digitized’ Quilts has been previously investigated by other researchers in the 

context of social interaction including Ferrier (2007) who used the patchwork quilt as a 

metaphor to create a virtual multi-media interface: contributors constructed and shared 

personal stories by combining elements such as text, image, sound and video using an online 

platform. Ferrier found that her ‘Digital Story Quilt’ brought into play themes that have also 

been revealed in this research, namely identity and sense of community. She suggested that the 

use of Quilts in a collective context supports the ‘performative act’ of sharing the ‘multi-layered-

ness’ of our existence: the juxtaposition of individual patches (and the stories they represent) 

against other patches can provide new insights and understanding. Ferrier reflects that as digital 

artefacts, Quilts can act as ‘sociopoetic technologies’ that create opportunity for intimate or 

interpersonal exchange between participants (Saper, 2001). Where Ferrier’s research focuses on 

the creation and then interplay between personal stories when symbolically ‘stitched together’ 
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online, the Dundee Conversation Quilt joined together tangible and tactile patches as ‘symbols’ 

for the city that could be interpreted and investigated by users in a shared social space. These 

interpretations and investigations contribute to some of the social experiences necessary for 

connectedness. Thus, as artefacts that combine tangible and digital, e-textiles might seek to 

project “intimacy onto otherwise impersonal systems” (Saper, 2011) and build a dialogue 

between artefact and interaction. 

 

As tactile and novel musical objects the Spheres were also discussed as listening activities for 

therapy, entertainment and bonding, by promoting experiences such as reflection, immersion 

and synchronicity through singing and dancing for example. Independently, participant 

interactions suggested that the Spheres could positively influence mood regulation by producing 

experiences such as relaxation and calm: it was suggested that the sounds and vibrations 

produced as they reverberated from the Spheres could have a physiological affect that might 

‘de-stress’ and ‘soothe’ users. Further, should future Spheres be personalised or tailored to the 

interests and needs of the user (e.g., the Baking Sphere, Study 4: Chapter 7, Section 7.4.1), they 

might support personal identity and self-esteem by immersing users in sounds, scenes and 

gestures that are personally resonant and stimulating. Thus, future Spheres have the potential 

to create new experiences and opportunities for social encounters through not only the 

materials in the composition of the experience but may function as active factors in the 

production of the experience (Mazé & Redström, 2005).  

 

Previous related works have explored e-textiles as musical instruments (e.g., Orth, 2001; 

Stensæth, 2013; Topley, 2018) and champion the activity of collective music-making where 

participants have engaged in collaboration and cooperation. The Spheres, on the other hand, 
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are not instruments, but rather, rather they were described as being akin to music ‘players’ such 

as juke boxes. Whilst they do not then support collaborative experiences such as music 

composition, they do support activities such as listening, singing and dancing which can support 

emotional connection, social bonding and belonging. Indeed Clarke et al., (2009) discuss 

participatory music-activates such as singing as connecting people with traditions, culture and 

social values. These ideas were reflected in Workshop 1 discussions as participants reflected 

that music of “their generation’ (R11; R14) celebrated ‘proper’ values and human relationships, 

when compared to some contemporary music styles. Thus, the Spheres as musical textiles might 

support users in engaging and reinforcing their social and traditional values.  

 

Therefore, e-textiles can function as ‘external stimuli’ and prompt ‘physiological reactions’ that 

can create or support various social experiences, which may be concerned with amusement and 

escapism (e.g., supporting users in personal expression and regulating or connecting with 

specific emotions), or education (e.g., learning about people, places or the past). Both e-textile 

prototypes created in this thesis enabled activities and behaviours that can support or enhance 

social experiences (e.g., participation, cooperation and collaboration).  

 

Drawing upon the findings of this thesis and ideas as well as the factors highlighted by Andrew 

(2015), this research observes that three core components can contribute to the nature of the 

social experience produced by e-textiles: objects themselves; their materiality; and the contexts 

of their use (Figure 57). These components are discussed in detail as follows.  
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Figure 54 Components of Social Experiences afforded by the E-textile prototypes 

	

8.2.1 Object & Meaning 

 
Participant experiences of using the Quilt prototype in this research focused on narrative and 

storytelling. The researcher suggests that this is due to the fact that the Quilt as an object is 

steeped in tradition and history, thus the subtext of the artefact encourages more traditional 

modes of communication such as reminiscence and narrative. In contrast to the Quilt prototype, 

the Soft Sound Spheres are more novel in that their purpose is ambiguous based on sight alone: 

participants must investigate and explore their surface design and tactility to discover their 

function. This, like the Quilt, involves user interpretation but with more physical involvement: 

the sensory and tactile interactions are designed to be more playful and to encourage social and 

physical interaction.  
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As digital artefacts, the Spheres engage users with technology and digital content in new – and 

softer – ways. As digital ‘tools’, the Spheres are tactile and accessible. As such, the Spheres 

could support older users who may be concerned about or ‘turned off’ from using technologies, 

bridging the ‘digital divide’ through crafted objects.  

 

Authors writing about the cultural and social significance of Quilting emphasise the dialogical 

nature of Quilts. Aptheker (1989, p. 68) describes them as reflections of everyday life (e.g., 

religion, family, fairy tales, friendships and love, death and mourning, weddings and other 

celebrations). Fisher (1989) perceives Quilts as “textile sandwiches” (i.e., top fabrics, stuffing 

and backing) comprising scraps and recycled fabrics as a ‘community textile’ where each patch 

acts as a ‘mnemonic device’ to reveal and evoke memories and stories. Additionally, Hillard 

(1994) describes Quilts as “rhetorical art” where their material composition recasts everyday 

materials into new forms of communication that can support personal and social connection. 

She suggests that Quilt production methods and the finished articles signify cooperation, 

collaboration and community (p.112- 113): 

 

“Quilts give us bright visual enactments of the working metaphor of stitching as creating 

unity, of collage as purposefully reclaiming old forms. In short quilts and quilt-making 

deliver up unique exemplifications of rhetorical art – art that is centred in social action, 

employs culture-specific forms as its text, and seeks to transform a previous social 

order… [Quilts] are instances of rhetoric as they are constructed to do work in the 

world: to alter, to transform, or to solidify a position, not by physical force but by 

symbolic action.”  
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Thus, Quilts, present as rich apparatus for consolidating knowledge through visual display and 

tactile experiences, as well as their symbolism of collective action: Hillard views quilts as 

complex visual solutions for deriving unity from diversity in that they symbolise cooperation and 

collaboration where the value of individual parts – or patches - join together to create a new 

whole that is greater than the sum of its parts.  

 

Similarly, Ferrier (2007) describes Quilts as “narrative mapping systems” where different 

patches work “together in dialogue… to create a sense of connectedness”. The notion of the 

Dundee Conversation Quilt as a ‘mapping’ system that represents our collective experiences and 

understandings of places and the people within them, is interesting and resonates with 

comments made by participants such as R09 in Workshop 2 (Study 3): he suggested that the 

Quilt looked like a map of Dundee and resonated with his perception of Dundee as being 

comprised and connected by different parts (or places – e.g., wards or localities). This stemmed 

from his previous profession as a taxi driver. Ferrier suggests that Quilts support communication 

and convey stories in ways that writing for example, may not: 

 

• By distilling images of the world to patterns and textures, Quilts can increase 

knowledge.  

• By allowing interpretation, Quilts can increase knowledge density as users can fill in the 

blanks with local knowledge.  

• By closely representing important, individualized, narrative elements, Quilts can 

increase the accuracy of representations of histories. 
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The researcher witnessed Study 3 participants engaging with the Dundee Conversation Quilt in 

these ways as they: shared and expanded knowledge of both the city and each another; 

interpreted the meanings of individual Quilt patches and shared individual stories and ideas in 

response; and identified ‘gaps’ in the Quilt’s story of Dundee by ideating further patches that 

should be incorporated into future iterations. For example, in Workshop 1, participants 

suggested additional patches should be created in representation of the Coca Cola and Levi’s 

factory communities. Thus, the Dundee Conversation Quilt functioned as an interactive tool to 

immerse participants in the local culture and their sense of identity: their knowledge, 

experiences and memories. It’s capacity for supporting users in dialogue and storytelling can be 

attributed – in part at least - to its’ familiar form (i.e., a traditional quilt) as Quilts have 

traditionally functioned beyond decoration, as storytelling or commemorative artefacts. 

 

Whilst it is true that the Dundee Conversation Quilt resonated more deeply with Study 3 

participants who identified as ‘Dundonian’, the prototype also supported those who were new 

or not native to the city (and therefore did not have the same depth of knowledge or 

connections with the place), by enabling experiences and exchanges focused on learning and 

reflection. For example, in Workshop 1, participant R04 used the Quilt activity as a way to share 

and explain the meanings of local words and phrases with a carer who is not local to Dundee. 

And, in Workshops 2 and 3, R07 and U02 reflected on the similarities and differences between 

Dundee and their hometowns in England, as a means to both build connections with peers and 

establish their own personhood.  

 

On the other hand, the Soft Sound Spheres were deliberately designed as abstract interactive 

objects to focus upon the tactile experiences and instinctive interactions proffered by the textile 
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medium itself (informed by Study 2: Inspiration Workshops), and thus were not recognised as 

having a specific known form or meaning. This in itself supported social activity and interaction 

as participants co-investigated and interpreted the Spheres variously as objects: from 

‘characters’ and companions (e.g., U05:” Like Alexa, but friendlier!”), to toys (e.g. ‘Furbys’) and 

games (e.g. bowls, or chair aerobics dance ‘partners’), to ‘other’ (e.g. U04, describing the ‘Pinch’ 

Sphere: “it’s like an alien!”). This multiplicity was described as both a strength and a weakness. 

Indeed, the overall design aesthetic of each Sphere influenced participants’ interpretation and 

assessment of its character, i.e., whether it was suited to satisfying specific social needs such as: 

comfort and communication; entertainment and stimulation; and social participation.  

 

Participants’ interpretations of the Spheres were influenced by their own previous experiences 

and social needs. For example, in the case of R15, whose currently un-met desire to own a pet, 

positively influenced his perception of the ‘Stroke’ Sphere as a companion, or “wee pal”. And 

R12 – described by other members of the group as “the comedian” – used the ‘Pinch’ Sphere as 

a prop to theatrically simulate a dance partner and a “volleyball” to make the other group 

participants laugh. These interpretations demonstrate the Spheres capacity to conform to 

individual user needs or wants.  

 

Beyond individual needs, the Spheres were interpreted as tools within group activity. For 

example, in Workshop 1 participants responded to seeing the ‘Squeeze’ Sphere by asking the 

researcher to “chuck it over here” (R12), and in Workshop 2, participants imagined it being used 

in the context of activities such as chair aerobics or ‘bowls’.  Thus, participants ‘game-ified’ the 

Spheres. Gamification - that is the use of game-thinking and rules in non-game contexts to 

encourage interaction and activities such as collaboration and problem solving (Oxford 
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Dictionary, n.d.) – of e-textiles has been explored in rehabilitation and therapeutic contexts 

(Yang et al., 2019; McLaren et al., 2016), but this has focused largely on the use of wearables as 

‘personal health devices’ to track and motivate physical and interpersonal behaviours to support 

health and wellbeing. Participants responses to the Spheres in this research suggest that e-

textiles could comprise games focused on stimulating social interaction and activity.   

 

Participants also worked to decode the aesthetics of the Spheres by relating them to other 

known objects or personal possessions. For example, the ‘Squeeze’ Sphere was likened to ‘the 

world’ as its’ colour and ‘swirls’ suggested a landscape and sky. U05 suggested it would “fit in 

nicely to someone’s home – it’s like a painting in some ways, or even a round pillow... It could be 

sat on someone’s couch, quite inconspicuous!”. Her suggestion that its’ aesthetic would enable it 

to unobtrusively ‘blend in’ within a domestic interior reveal that e-textiles might enable digital 

technologies to more become sensitively integrated into the everyday environments of older 

adults’. This resonates with the work of Worbin (2010) and Tomico et al., (2006) where familiar 

textiles are digitally augmented to enhance user experiences. R11 suggested that the buttons 

comprising the ‘Turn’ Sphere design would match an old coat she had, suggesting that the 

Spheres are reminiscent of “accessories”.  This notion of e-textiles as accessory to social activity 

is interesting as it supports the idea that the users create the meaning within the use activities 

that can sustain and maintain social interactions and relationships. Furthering the idea of the 

Spheres as personal objects, U02 described the ‘Squeeze’ Spheres as “a more adult version” of 

hand crafted “ornament” because its materiality reflected wool crafts such as needle-felting 

which she associated with “more mature” makers, such as herself. By linking the aesthetic of the 
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Sphere with crafting practice, this participant reveals her perception of textiles as being linked 

to communities such as crafters or makers.  

 

Indeed, whilst the Spheres were likened to different things and evoked different meanings for 

different participants (be that fun or sentimentality for example), we might observe that 

collectively they encouraged interaction (both with the Spheres and between participants) as a 

result of their ‘oddness’ and intrigue.  

 

8.2.2 Materiality & Tactile Interaction  

 
Textile material, tactility and interactions carry connotative meanings that can be related to 

broad concepts such as class, gender and culture, or an individuals’ personal experiences of 

textiles and background (which might influence their perception of a textile object) (Andrew, 

2015; Krippendorf & Butter, 1984; Hammer & Lengvel 1990).  

 

In this research, tactility and touch has been revealed as e-textiles supported participants by:  

 

• Physically interacted with the prototypes - their materials and tactile interactions - and 

the physiological-psychological functions and experiences this supports – e.g., care, 

comfort, cognition.  

• Facilitating human-human touch as participants physically touched one another (e.g., 

contact; gestures; dance).  
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This suggests that e-textiles can address and enable essential interpersonal contact and 

exchange (such as communication), as the focus is not on the role of the digital responses or 

feedback, but upon the responses and relationships that can be engendered through interaction 

with the e-textiles. Further, the e-textiles created in this study functioned primarily as vehicles 

for immersion and playful interaction as opposed to communication (which is the modality of 

many other projects). In linking physical and tangible – or social presence (i.e., asynchronous 

and/or remote interaction) – with significant experiences such as memories and personal 

stories, e-textiles might support a deeper sense of connectedness for older users as interactions 

are rooted in personally resonant meaning.  

 

Participants suggested that a simple tactile interaction (i.e., tap/touch) and use of touch sensors 

(created using embroidery and conductive yarn) was favourable over more dynamic textile-

based interactions (as seen in the Spheres for example). This might be attributed to both the 

Quilt’s traditional form and appearance, and its’ functional resonance with other sound-making 

artefacts.  

 

Indeed, authors such as Mazé & Redström (2005) have also explored and augmented traditional 

textile artefacts such as pillows to support a sense of connectedness between family members: 

by touching or hugging one pillow, a user can activate its’ pair, producing colour and pattern 

change through the actuation electroluminescent wire integrated into the textile weave, thus 

signifying ‘social presence’. Whilst the nature of the social experience proffered by their pillows, 

differs from the Quilt in this study (i.e., the Quilt supports synchronous and co-located 

interaction, whereas the pillows support synchronous and remote interaction), both of these e-

textiles demonstrate how the experience of the objects reconfigure the notion of ‘form’. For 
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example, the initial modality of the Quilt is its’ function as a patchwork quilt and so it’s familiar 

shape and appearance invites natural behaviours that are in sync with our understanding of it as 

an object: we ‘read’ it with our eyes. By augmenting the Quilt and incorporating sound, the Quilt 

takes on additional modalities when in use: it’s role as communication is extended by the 

immateriality of audio sound-making artefact. This might resonate with other sound-making and 

communicative artefacts such as radios, which are actuated using tap/touch actions and 

buttons. Indeed, like a radio, Study 3 participants were observed to engage with the Quilt for: 

entertainment and nostalgia (e.g. in Workshop 1, participants likened the ‘Dundee Flag’ patch to 

a juke-box comprising local folk and street songs); local voices and vocabulary (as in the ‘Jute 

Patch’ where sound bites are embedded to represent colloquial language and descriptions of 

weavers’ experiences); and a broader sense of place (e.g. ambient and environmental sounds 

such as the sounds of the riverside in the ‘Discovery Patch’).  

 

Whilst participants in this research were satisfied with this push ‘button’-like interaction mode 

used in the Dundee Conversation Quilt, their ideas for future e-textile Quilts focused on 

personalisation and therefore might support more dynamic activation methods, particularly in 

cases where users have additional needs around hand strength or dexterity for example. For 

example, Stark (2017) (as noted in Chapter 2: Literature Review, Section 2.7)’s ‘Sonic Quilt’ 

combined digital audio and quilt patches to share personal stories around the theme of ‘Fringe’. 

Using conductive yarn fringing as the actuation mode (which can be stroked, teased or even 

pulled), Stark’s participants interpreted the theme metaphorically (e.g., ‘on the fringe of 

society’) or literally, being reminded of sentimental articles of fringed clothing. This suggests 

that, in the context of personalisation, future Quilts might be themed around expressions or 
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metaphors for our connections with others, and thus, might meaningfully incorporate different -

and perhaps more playful? – textile-based interactions to enhance user experiences.  

 

The Spheres, comprising diverse materials and individual tactile interactions, prompted different 

and social user experiences within the workshops. Participants connected different ideas and 

experiences to each Sphere which influenced their behaviours with and around them. For 

example, the ‘Stroke’ Sphere – actuated by caressing its’ surface, promoted more introverted 

experiences, whereas the ‘Pinch’ Sphere – activated by pinching its’ coloured loops -promoted 

more social interaction and laughter as participants perceived its’ aesthetic as “wacky” and its’ 

interaction as “funny” (R11; R12).  

 

As musical textiles the Spheres are not typical examples of musical objects – the mode of 

‘playing’ their musical content is not the typical box and button, rather the interaction exists 

‘outside the box’ and engages atypical ‘switches’ by extending the form and function into the 

tactile interaction. By doing this, the Spheres aimed to involve the everyday and active nature of 

our experiences with textiles in a meaningful way. This was variously successful.  

 

Participant responses to the tactile interactions incorporated into the Spheres were also various 

and discussed in relation to their materiality (see Study 4: Chapter 7, Section 7.3). For example, 

whilst it is true that the ‘Stroke’ Sphere, comprising faux fur, was very literally reminiscent of a 

pet, and therefore imagined in a companionship role, it is also true that the ‘Pinch’ Sphere, 

which bears no resemblance to an animal or person, was imagined as a possible companion. 

This reflects the diversity, subjectivity and sentimentality of textile experiences in influencing 

our understanding and interactions with the medium.  
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Barrass (2007) suggests that successful e-textiles sympathetically bring together the textile and 

tactile properties and interactions, resulting in a cohesive ‘taxtile object’ (i.e., ‘tactile + textile’). 

Barrass suggests that ‘taxtiles’ can then be perceived as ‘e-textile nervous systems’ that respond 

to touch and interaction in ways that feel more intuitive. Whilst the responses to the different 

modes of Sphere activation – stroking, pinching, squeezing and turning – were various and not 

necessarily consistent with the overall character of each Sphere, participants’ experiences of 

using the ‘Stroke’ Sphere support Barrass’ views on taxtiles as intuitive interactive objects. 

Further research will investigate the ‘textile nervous systems’ of future e-textiles such as 

Spheres. This should holistically consider the relationship between input – materiality - output.  

 

8.2.3 Contexts of Use   

 
As a shared artefact and activity in domestic and care contexts, the physicality of the Quilt – its’ 

form, size, shape, softness - encourages tactile and social interaction by literally bringing users 

together around the table or shared space. Functioning as a tangible focal point, the Quilt 

collectively centres users’ attention and as such, might support a sense of cohesion and 

togetherness by catalysing social activities and exchanges such as conversation, comedy, 

collaboration and singing and dancing (exemplified in Study 3, Workshop 1). Further, as 

stimulus, ‘meaning maker’ and sense-maker (Emlet & Moceri, 2011) participants were able to 

create or recreate aspects of their identity, engage in social exchanges and rituals (e.g., singing 

and dancing) and identify like-minded or experienced others.  
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Tested in group use contexts, the Spheres proved effective at supporting social interaction, and 

were described by both workshop participants and care home staff as appropriate for use in 

domestic and care environments. It was further suggested that the Spheres could be most 

valuable in social and therapeutic contexts: as artefacts in group activity, they were imagined as 

evocative aids and game pieces to connect users with their personal histories and peers; or if 

used independently, Spheres might function as communication devices to literally connect 

people, as ‘social snacks’ to convey social presence or as companions in themselves.  

 

As tangible objects, participants successfully used the Spheres to interact synchronously whilst 

co-located in the care home Café (Workshop 1) and on university campus (Workshop 2). 

Interpreted as game pieces, participants passed the Spheres around the group and took turns to 

activate their sounds (as might be observed in a game of ‘Pass the Parcel’ for example). As well 

as using them as physical games, participants engaged them as guessing and memory games, 

both in guessing their function and activation method, and to identify the songs and sounds 

produced.  

 

8.3 User-led vs. Designer-led: Impact upon User Experiences  
 
 
When considering the nature of the social experiences afforded by the e-textile prototypes it is 

important to consider the different design processes employed in the creation of the Dundee 

Conversation Quilt and the Soft Sound Spheres.  

 

The design of the Quilt can be described as user-led, whereas the design of the Spheres was 

designer-led, predominantly grounded in observation of Study 2 participant interactions with 
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textile materials and forms.  Thus, its’ possible that participants were able to connect with and 

through this prototype on a more profound level than the Spheres, because their peers had 

been inspired and informed each iteration of the design. Although the Spheres were also 

informed by participant ideas in Study 2 (e.g., the interactive Twiddle Muff and ‘Playful 

Patchwork’ prototypes), and therefore embodied some of the interactive and tactile 

experiences explored, the decision to represent these in the Sphere set was the researchers’. In 

doing this it was hoped that attention could be focused on the role of practical and gestural 

interactions and how these relate to e-textile experiences. Participant feedback revealed in 

Studies 3 and 4 emphasise that the interaction should be sympathetic to the overall experience. 

For example, comparing the Dundee Conversation Quilt and the ‘Baking Sphere’ idea from Study 

4 (Chapter 7, Section 7.4.1): the button-like ‘tap’ interaction of the Quilt made sense to 

participants as it was resonant of interacting with similar sound-making objects such as a radio 

(and indeed, the focus was on the activity of listening and sharing stories); the rolling and 

pressing interactions imagined in the ‘Baking Sphere’ on the other hand, were perceived as 

important to the overall experience as this could connect the user with the physicality of the 

activity of baking. These recommendations suggest that e-textiles that incorporate simple, 

intuitive or sympathetic interactions can support use, which can then emphasise co-experience 

and social interaction.  

 

8.4 Implications for Future E-textiles for Social Connectedness  
 
 
The design of new technological devices requires speculation about their social effects including 

benefits and shortcomings (Gaver, 1996). The findings of this research study demonstrate that 

e-textiles can successfully act as catalysts for social interaction as prompts and in compliment to 
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or simulation of human or contact or companion relationships. Indeed, textiles proffer various 

physiological, tactile and communicative opportunities in themselves that, when combined with 

digital media – in this case, sound – can specifically support and enable social interaction and 

activity that is essential to feeling socially connected.  

 

The findings of this research necessitate consideration of the nature of future e-textile tactile 

interactions and touch – how can these functional aspects of e-textiles extend social interactions 

or add to the meaning and depth of connection by physiologically connecting us with specific 

experiences, memories or activities for example (such as the Baking Sphere)? Future e-textiles 

might consider more deeply the role of gestural tactile interactions that might influence 

individual experiences and interpretations of the artefact or activity depending on the feedback 

or response of the tactile interaction. For example, the vibro-tactile experience offered by some 

Spheres soothed participants as well as instigating conversation: the capacity to ‘soothe’ users 

during social interactions might support those who are lonely or disconnected in particular as 

they might find the process of ‘reconnecting’ disconcerting.  

Further, this research challenges the idea that e-textiles for social contact and connection need 

to be wearable: both the Quilt and Sphere prototypes supported participants in social 

interaction and bonding, prompting touch and engendering closeness through symbolism and 

stimulation rather than simulation (e.g., ‘hug’ and ‘heat’ shirts). Indeed, textiles are easily and 

have been customised throughout history to personalise and tailor their aesthetic, form and fit 

to users’ needs. As a highly customisable medium, e-textiles lend themselves to personalisation 

and personification in a way that is not observed in harder materials (e.g., plastic). As such, e-

textiles can be perceived quite literally as a softer and characterful vehicle for social 
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connectedness. Thus, familiar e-textiles modelled on domestic products such as Quilts might 

address the gap identified by Kaye & Goulding (2004), where they suggested that technologies 

can be impersonal and inhibit emotional connections that are essential to connectedness. 

Therefore, rather than ‘replacing’ human-human contact (as previous projects such as Homie, 

the robotic companion by Kriglstein & Wallner (2005) have explored), e-textiles might symbolise 

and complement interpersonal interactions and social experiences. 

 

Indeed, future e-textiles for connectedness should consider the nature of replication or 

replacement of interpersonal interactions and social experiences: for instance, if e-textiles are 

driven towards wearable applications that simply simulate interaction rather than facilitate a 

truer sense of connectedness (through symbolism for example), might this affect human-human 

contact? Might it be diminished or devalued? Certainly, although e-textiles can replicate human 

touch through emitting heat or pressure for example, they may not necessarily replicate the 

nuances of actual human touch (e.g., emotion; need; setting or sense of occasion). For instance, 

in the context of interpersonal interactions, it is possible for an e-textile to closely replicate the 

‘squeeze’ sensation of an embrace, but how might it replicate the sensation of being embraced 

by a particular loved one or meet a specific need, such a providing comfort? By combining the 

physical simulation with resonant (sensory or multi) media, an e-textile can deliver a more 

meaningful connective experience. For example, an e-textile combining responsive pressure 

sensors with sentimental clothing and personalised voice recordings might more holistically 

replicate the experience of being held by and therefore connected with a late grandparent. By 

evoking a sense of specific relationships or interpersonal experiences e-textiles can help us to 

‘feel’ somewhat closer to others. Or in the context of wider social experiences, it is possible for 

e-textiles to entertain and stimulate interaction that can support the development of 
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relationships or bonds, but without resonant media and human participation, the experience of 

being entertained or stimulated is limited.  

 

Hence, future e-textiles should further investigate the relationship between the function and 

nature of touch, both in terms of the input (i.e., activation method as sensory experience) and 

output (i.e., quality and resonance of digital responses such as sound), to deliver meaningful and 

durable experiences.   
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CHAPTER 9: CONCLUSION 
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9.1 Introduction  

This PhD thesis has explored the social problem of loneliness, focusing specifically on the 

experiences of older adults and the role of e-textiles in supporting social connectedness. This 

has involved engaging older participants in activities including craft and design workshops to 

explore, ideate and evaluate e-textile prototypes as possible catalysts for social connectedness: 

considered the antithesis of loneliness.  

This body of research has built upon previous related studies that have established that whilst 

loneliness can affect people of different ages and circumstance – and thus is not specifically a 

problem of later life – loneliness can have profound and negative impact(s) upon older adults 

due to age-related changes and life transitions typically associated with ageing (e.g., retirement; 

bereavement; ill health and/or disability). Therefore, as we age it is increasingly likely that we 

will experience personal and social challenges that impact upon our ability to remain connected 

and satisfy our social needs.  

Whilst several interventions (e.g., social prescribing and community or voluntary-led initiatives; 

increased ICT use; therapeutic activity and mediation) are employed in tackling loneliness, many 

older people are still negatively affected. Related studies around ICT use (e.g., Khosravi et al., 

2016; Chipps et al., 2017) have suggested that digital interactions through virtual communities, 

mediated ‘visits’ (e.g., video calls) or virtual reality (VR) can support older adults in maintaining 

their social lives. However, the lack of familiarity and motivation to use these new technologies 

through screen-based devices could actually intensify older users’ experiences of disconnection 

(Melenhorst et al., 2001). Further, whilst sophisticated technologies - such as AI ‘social robots’ – 

have been championed as an approach to meet the mental and social health needs of older 
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adults through interaction or information exchange (Broadbent, 2017), AI can be perceived as 

“cold” or “inhuman” and studies in this area have generated mixed results (Pu et al., 2019).  

 

Thus, this research has explored how e-textiles interfaces can simplify and soften technology by 

using it as a tangible and tactile vehicle for social interaction and connectedness. Indeed, the e-

textile prototypes created in this research – as multi-sensory artefacts and experiences - ground 

interactions in the physical world and thus, can support social and emotional needs in ways that 

screen-based ICT applications cannot. Further the findings of this research suggest that using 

familiar and accessible materials such as textiles in resonant, intriguing and novel ways might 

motivate use.  

 

This chapter will summarise the research activities undertaken in this thesis and its main 

contributions as follows. 

 

9.1.1 Summary of Studies  

This thesis used an Action Research methodology to structure and plan the research activities, 

which largely comprised workshops (craft; co-creation; and evaluation) and prototyping: 

 

Study 1 focused on answering Research Questions 1 and 2: 

 

1. What do loneliness and social connectedness look and feel like from the perspective of 

older adults? 
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2. What ways of interacting and social connections are key to the social wellbeing of older 

people? 

i) What are the enablers and barriers for older people in feeling socially connected? 

 

ii) In what ways might the use of new technologies, devices and materials such as e-

textiles support older users in becoming more actively social? 

 

In addressing these questions, it was necessary to understand the social lives of older adults by 

engaging them as members of the local community such as knitting and friendship groups. With 

three groups of older adults, craft workshops and textile making activities enabled the 

researcher to meet with and learn older adults’ perceptions and experiences of loneliness and 

social connectedness:  

 

Concerning perceptions, Study 1 participants largely associated loneliness with ‘loss’ and social 

connectedness with ‘security’ (of relationships, identity, independence, purpose and routine 

respectively). Lack of control or choice was perceived as further contributing to feelings of 

disconnection, whereby participants felt their ‘losses’ could not be reasonably recovered, 

whereas feeling safe, secure and confident in relationships, health, and independence was 

viewed as important in empowering older people in connecting with social circles and 

communities. The implications are that companionship, community activity and personal 

development (e.g., self-esteem, confidence, reaffirming identity, personhood and autonomy) 

are all factors, which can contribute to successful connections with others and regulate social 

lives and needs.  
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Discussions with Study 1 participants suggested that connectedness is subjective, and thus 

connections (both in terms of ‘who’ and ‘how’) are also unique to the individual. However, most 

believed that functioning or ‘normal’ social circles might comprise familial or kin (e.g., children 

and grandchildren) relationships as well as spousal, friendship, professional (e.g., colleagues) 

and wider community relationships. Enablers were also described as being dependent upon the 

individual and their needs but focused on having; access to opportunities for social activity (e.g., 

encounters); access to participatory activities where exchange and relationship-building might 

take place; and shared values (e.g., expectations) upon which to build connections. Barriers such 

as: stigma; lack of access to others; low confidence in engaging with new people and modes of 

connection; and limited knowledge and ability (e.g., technologically or physically due to 

illnesses) were described as particularly challenging issues for older adults as they sought to 

sustain their social worlds. E-textiles were perceived as promising devices in supporting older 

users in feeling connected as they could familiarise, soften and humanise technology. 

 

These findings ultimately pointed towards the need for technologies or devices that empower 

and motivate older users to seek out and sustain social interactions. Participants suggested that 

e-textiles were an appropriate medium to explore new ways of enabling these interactions, but 

further consideration was required to define suitable forms, scenarios and applications for use.  

Whilst the main focus of Study 2 was to explore these areas more deeply by engaging ten local 

older adults in the series of user-led Inspiration Workshops to ideate and prototype e-textiles, 

the conversations and ideas generated also contributed to answering the Research Questions 

within this thesis. For instance, in relation to Research Question 1, Study 2 participants 

perceived loneliness as being a direct result of lack of communication or contact with others, 

and thus the initial prototypes generated sought to instigate or improve communication across 
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different scenarios and contexts. Notions of connectedness were hinged upon ‘social rituals’ and 

activities (both arranged and happenstance), as well as social participation and exchange. 

Concerning Research Question 2, participants envisioned e-textiles as inclusive and interactive 

‘tools’ for entertainment, relationship-building and self-esteem.  Indeed, initial ideas and 

concepts for e-textiles focused around the augmentation or extension of traditional textile 

artefacts or experiences - such as blankets and bedtime stories – to meaningfully or playfully 

engage users in social exchanges such as storytelling, remembering and relationship building. 

The workshops informed the design of the Dundee Conversation Quilt and Soft Sound Sphere 

prototypes and revealed opportune scenarios for use including in care homes where older 

residents may be at risk to loneliness due to various transitions (e.g., into new – and shared - 

living spaces or adapting to new health needs). Participants also suggested that e-textiles could 

be particularly beneficial for group-use as conversational prompts.  

Through the manifestation of these prototypes, Studies 3 and 4 focused on answering Research 

Question 3: 

 

What role(s) might e-textiles play in supporting the social wellbeing of older adults?  

 

i) What sensory and functional features of e-textiles are important in supporting 

interaction towards connectedness? 

 

ii) Where are the potential applications for e-textiles as catalysts for interaction 

and social connectedness? 

 



	 471	

Involving eighteen older adults in total aged between 65 and 94 years old in five experiential 

workshops, Studies 3 and 4 tested the prototypes created during Study 2. i.e., The Dundee 

Conversation Quilt in Study 3 and Soft Sound Spheres in Study 4 were explored as future 

catalysts for connectedness.  

 

The workshops highlighted key applications and future opportunities for e-textiles as multi-

sensory and multi-media prompts or devices in the context of social interaction and 

connectedness. In Study 3 The Dundee Conversation Quilt acted as a tangible hook for 

interpersonal interactions including conversation, human touch, singing and dancing. These 

interactions resulted from participants’ personal and collective associations and responses to 

the Quilt form, aesthetic, materiality and embedded audio. By sharing their responses 

participants were able to contribute autonomously and build connections with peers. In Study 4, 

the Soft Sound Spheres supported social interaction by instilling a sense of curiosity and 

playfulness in participants and enabled connections with concepts such as identity, emotion, 

memories and companionship. The Spheres’ tactile and ambiguous nature promoted interaction 

as participants engaged investigated and explored their physicality and auditory capacities their 

function as narrative devices, games and physical-digital companions. Whilst the studies were 

testing very different prototypes, together they revealed that e-textiles can indeed catalyse 

connectedness by supporting different social activity, interaction and dynamics. The findings of 

these studies inform the ‘Research Contributions’ outlined as follows in Section 9.2.  

 

Table 32 summarises the key themes and insights drawn from the thesis.  
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Table 32 Summary of Thesis Activities, Key Themes and Insights.  

Study  Aim Key Themes E-textile Insights or 
Activities towards 
connectedness 

1: Scoping To answer 
RQs: 
1 & 2  

1) Relationships & Routine 
2) Identity & Personhood 
3) Community & Allies  
4) Communication 
5) Health & Wellbeing 

 
E-textiles perceived as 
personalised devices to familiarise 
and soften technology. 

2: 
Inspiration 
Workshops 

Ideation and 
Prototype 
Generation 
 
+ 
 
Contributing 
to RQs 1 & 2 

E-textiles explored as: 
a) Subtle; ubiquitous; augmented 

familiar textiles 
b) Capitalising or extending patent 

and sensory opportunities of 
textiles 

 
Merging textiles and sound to encourage: 

1) Reflection 
2) Remembering 
3) Relationship-building  
 

 
E-textiles as inclusive, interactive 
‘tools’ for: entertainment, 
relationship-building, self-esteem.  

3: The 
Dundee 
Conversation 
Quilt 
 
 
 

To answer 
RQ3    

E-textiles can support older adults in 
feeling socially connected by engaging 
users with and promoting a sense of: 
 
[Quilt]: 

1) Belonging  
2) Identity & Autonomy  
3) Reminiscing & Nostalgia  

[Spheres]: 
4) Memory, Identity & Emotion 
5) Companionship  

As multi-media and multi- 
sensory, e-textiles can empower 
and enable older adults as users of 
digital technologies and support 
social activity in the context of: 
 
[Quilt] 
- Tactile-digital storytelling/story-
making 
-  Reminiscence 
- Supporting Empathy and Emotion  
 
[Spheres] 
- Tools to drive and direct 
conversation 
- (Games) for entertainment, 
interaction and reminiscence 
- Evocative aids 
- Links to or reflections of companion 
relationships 
- Learning Aids  
- Digital companions 

4: Soft 
Sound 
Spheres 
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9.2 Contributions to Knowledge   

 
The findings of this research provide theoretical and methodological contributions to the 

knowledge of e-textiles for social connectedness in older adults specifically.  

 

This section highlights four original contributions: i) new perspectives on social connectedness, 

emphasising the concept of ‘security’; ii) the Dundee Conversation Quilt and Soft Sound Sphere 

prototypes as artefacts to address and support social connectedness specifically; iii) advanced 

knowledge of the relationship between tactile/material and social interactions; and iv) 

reflections on the use of e-textiles more broadly with older adults as a means to investigate 

social connectedness.  

9.2.1 New Perspectives on Social Connectedness  

 
Participants’ experiences and perceptions revealed that whilst loneliness is often associated 

with ‘loss’, social connectedness is associated with ‘security’ of relationships, identity, 

independence, purpose and routine for example. Lack of control or choice was expressed as 

perpetuating feelings of disconnection, whereby participants felt their ‘losses’ could not be 

recovered and negatively impacted their social wellbeing. Conversely, feeling safe, secure and 

confident in relationships, health and independence can empower older people in remaining or 

re-connecting with social circles and communities. This notion of ‘security’ has been adjacent to 

discussions around concepts such as ontological security (i.e., “The confidence that most human 

beings have in the continuity of their self-identity and in the constancy of their social and 

material environments” (Ambrey et al., 2018)) but this has dealt predominantly with material 
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and environmental factors, and, unlike this study, has not previously been explicitly linked with 

social connectedness. 

 

9.2.2 The Dundee Conversation Quilt and Soft Sound Sphere e-textile prototypes 

 
The prototypes created in this research serve as an example of the ways e-textiles can 

specifically prompt and promote social activity and relationship building, through stimulating 

experiences such as those that are focused on narrative (i.e., The Quilt) and tactility (i.e., The 

Soft Sound Spheres): 

 
 

a. The prototypes are presented as original artefacts that explore the intersection 

of textiles, electronics and social interaction. 

b. The prototypes function as a method or vehicle to explore new ways of 

facilitating social connectedness in the context of later life. I.e., the prototypes, 

as objects, enable social interaction by engaging older people in conversation 

and interpersonal exchange and provide opportunity to explore social dynamics 

as a result of the artefacts and activity.  

 

9.2.3 Tactile/Material Interactions and Social Interactions 

 
This research has demonstrated that the specific or inherent qualities of e-textile materials – 

and the intuitive interactions these invite – along with the functional features proffered by e-

textiles, can engage older users and result in different social interactions and experiences, 

whether these are more intimate and in-depth (e.g., Study 3, Workshop 2) or communal and 

playful (e.g., Study 4, Workshop 1). For example, textiles materials that are flat and smooth 
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(such as in the Dundee Conversation Quilt) can encourage participants to almost absent-

mindedly handle or stroke their surface during use, which can focus users’ attention or enable 

meandering or non-linear conversation. Or conversely, textile materials that are more variable 

in texture and topography (e.g., the Soft Sound Spheres), can encourage investigation and 

inquisitiveness through touch. Users might be motivated to share or co-explore their surfaces, 

drawing others’ attention to and interpreting the marks or motifs within the textile. This can 

prompt conversation, questioning and bonding.  

 

9.2.4 E-textiles as a Means to Investigate Social Connectedness 

 
The e-textile prototypes within this research are presented as a way to both engage older users 

in research and explore the research questions around social connectedness. As a result of 

participants’ interactions with the prototypes it was possible to delve into meaningful 

discussions and memories that supported individuals’ understandings, expectations and needs 

for their own sense of connectedness. For example, participants were able to pinpoint 

relationships, spaces and sensory stimulants such as music and touch, as playing different – and 

often pivotal – roles in supporting interaction and feelings of sense of self or belonging (all of 

which are important to the development of connectedness). Further, by investigating the 

sensitive subjects of loneliness and the desire for greater social contact and connections, softly 

and at times circuitously (i.e., by emphasising shared knowledge and interests as opposed to 

‘gaps’ and/or perceived barriers), through e-textile prototyping and use, this research has 

brought to light the importance of ‘twinship’ (Lee & Robbins, 1994) as a key relationship need in 

later life. As discussed in Study 1 (Chapter 4, section 4.5.2, pp. 206-208) ‘twinship’ – or affiliation 

– relationships are typically first established during the transition between childhood and 
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adolescence as individuals establish connections with others who have similar qualities, 

opinions and values (ibid). As these relationships are grounded in ‘likeness’, they can foster and 

affirm self-esteem and autonomy, which are essential to social wellbeing. Although these 

connections are predominantly established during youth, identifying and bonding with people 

‘like us’ can continue throughout the life course.  However, this research identified deficiencies 

in these kinds of relationships or opportunities to build them for many older adults, particularly 

those living in assisted or care communities as residents may have comparable physical needs 

(e.g., limited mobility) but very different social needs or personal interests. This can lead to 

dissatisfaction with social life and in many cases result in loneliness.  

 

The findings of this research suggest that the development of connections based on ‘likeness’ 

(e.g., shared experiences, histories or interests) can be discovered through the use of e-textiles 

for social connectedness as artefacts to co-explore, conversational prompts and evocative aids. 

Through shared use and interaction with e-textiles, older users are provided with the 

opportunity to interact with peers socially and to discover commonalities or shared interests 

that could act as the foundation for ‘twinship’ relationships and thus, enhance social wellbeing.  

 

9.2.5 Summative and Key Findings pertaining to E-textiles and Social Connectedness 

 
As an alternative to ‘hard’ technologies and devices, e-textiles can enhance and support user 

experiences by leveraging the familiarity and intuitiveness of textiles enabling them as ‘friendly’ 

interfaces that are sympathetic and sensitive to the needs of older adults. In this study e-textiles 

were explored variously as: conversational and learning aids; conduits for communication, 

empathy and understanding; digital companions; and mediators of emotion and representations 
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of important interpersonal relationships. Integral to these ‘catalytic’ roles and applications 

towards social connectedness, are their materiality and ‘oddness’: As material textiles are 

typically flexible and yielding (i.e., soft switches and sensors require minimal force and 

precision) which supports inclusion and accessibility, which is important in engaging users who 

may be ‘technophobic’ or have additional or diverse needs.  Thus, E-textiles as soft technologies 

for communication and social activity might also bridge gaps between generations by attending 

to the needs of the youngest and oldest users in terms of accessibility and input. Indeed, as both 

familiar and curious, e-textiles encourage users to gather together physically to learn, 

understand, experience, reflect upon, imagine and interpret their purpose. Thus, e-textiles have 

the potential to enhance the quality or increase time spent with others, which might support 

the development of meaningful relationships or subsequent interactions.  

 

E-textiles might also comprise personal or sentimental materials and thus, can not only soften, 

but humanise technology through personification or interposing a sense of ‘character’ to devices 

(e.g., in reflection of significant relationships or as companions themselves). Indeed, by 

reflecting or integrating personal interests and relationships, e-textiles might act as both 

symbols and facilitators of emotional connection, or support users in connecting through shared 

interests and activity.  

 

Moreover, since (e)textiles are ubiquitous, everyday objects they can thus be sensitively 

integrated – and indeed, easily personalised/customised – to fit in to the everyday routines, 

environments and lives of older adults. Conversely, as an unusual use of computing, e-textiles 

can also support novel and ‘playful’ experiences (e.g., games) which might enhance the lives and 

social activities of older adults’.  E-textiles can also be simple and negate the need for 
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knowledge of specific commands or navigation methods to actuate them. Indeed, e-textiles can 

be receptive to a broad range of actions or gestures which can add to the nuance of user 

interactions: activation methods might be intuitive and characterised by material properties 

(e.g., ‘smoothing’ ‘silky’, or ‘squeezing’ ‘squishy’ materials), or they might involve narrative or 

metaphor (e.g., ‘pulling’ fabric ties to reveal a new layer of information or content).  

 

Whether intuitive or exploratory, actions or gestures that activate e-textiles can support a sense 

of connectedness as users: 

 

• Experience physiological effects such as relaxation which might make potentially 

anxious users (e.g., those who are unfamiliar with technologies, or those who are 

unused to the company of others) feel more open and receptive to social situations 

which may otherwise have caused a degree of distress.  

• Become immersed in the activity and experience respite from negative feelings 

associated with loneliness.  

• Feel connected to others in their physical absence through ‘social presence’ conveyed 

through digital interactions or media (e.g., personalised fabrics and voice recordings). 

• Experience symbolic elements of human-to-human contact (e.g., warmth; comfort).  

 

Further, by engaging multiple senses – sight, touch and sound for example – e-textiles might 

envelope users within the experience and support them in engaging more deeply or 

meaningfully with the artefact and co-users as a means to build connections. 
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As articulated by participants in this research, successful e-textiles should avoid being “overly 

technical” (U01), “trivial” (K14) or “demeaning” (U04). To support user confidence and invite 

interaction, electronics should be ‘subtly’ and sensitively integrated with textiles (as opposed to 

being ‘exposed’ as seen in the “spikey” (U02) use of conductive yarn in the ‘Stroke’ Sphere). 

Further, future e-textile makers and researchers should have awareness of the subjective nature 

of fabrics: different sensations and associations are evoked by the same material from person to 

person; and different materials – and indeed combinations of materials – can influence 

interactions and orientation. Thus, consideration should be given to the placement, role and use 

of tactile and technical elements (e.g., embroidery) to encourage or enhance interaction and 

manipulation.  

 

Additionally, whilst e-textiles were described as ‘adult versions’ of the “tools of childhood” (i.e., 

toys and games), future e-textiles should focus on meaningful as well as playful interactive 

experiences or be tied to existing social rituals and routines (e.g., mealtimes or bedtime stories) 

or they may be perceived as being ‘childish’, “novelty” devices or negatively associated with 

diminished capacity. Additionally, consideration should be given to maintaining or updating and 

cleaning future e-textiles to ensure their practicality.  

 

The new knowledge generated within this research aims to support the design of future e-

textiles for social connectedness and:  

 

• Inform future related research and support forthcoming researchers working in the 

area of e-textiles and social connectedness 
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• Inspire future designs for supporting social and shared interactions with older 

populations  

• Advance an understanding of the nature of designing for connectedness in the face of 

complex social issues such as loneliness in later life  

 

9.3 Research Limitations 

 
This project had a number of limitations. Firstly, whilst the researcher worked with older adults 

who have experience of loneliness, the recruitment and participatory process relied upon self- 

or service identification of ‘lonely’ or ‘previously lonely’ people. The loneliest in society are often 

described as ‘hidden’ or ‘invisible’ members of the population as those who are truly socially 

disconnected may not be known or have access to, drive or awareness of the pathways to 

support, and thus are not identifiable as possible participants. Secondly, the research was 

conducted with older adults who have predominantly lived in Dundee or its’ locality for the 

majority of their lives. As such, whilst the results provided concur with aspects of the literature, 

the findings and ideas around social contended should be considered as a reflection of the 

values and needs of this particular community. The researcher does anticipate that much of the 

themes from the research are universal, but counsels that different and new findings may be 

produced around e-textiles for social connectedness with older adults from other communities. 

Thus, this research may serve as a starting point for later studies. Further, whilst this research 

acknowledges the many different types of loneliness experiences (e.g., chronic or 

temporary/situational; social; emotional; intellectual; locational etc.) no distinction or 

categorisation was made of participant experience, rather loneliness was considered more 

generally.   
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Thirdly, although this was not the focus of this research, participants of this research were 

predominantly women and working class, which influences their wider social experiences and 

relationships (which were often described as being tied to workplaces or neighbourhoods for 

example). Indeed, the studies in this thesis have highlighted challenges around older adults’ 

perceptions of social norms. For example, participants did not recognise ‘textile crafts’ as a 

typically male occupation.  

 

Finally, the research focused specifically on the impact of e-textiles in group use contexts, owing 

to the scope and natural progression of the research and access to participants. As such, the 

prototypes and findings have not been compared to existing research regarding other related 

social contexts and experiences, such as aloneness or isolation. 

9.4  Future Work 

 
This research has revealed a number of areas for future research that includes the exploration 

of five main aspects: 1) E-textiles across different usage contexts and user groups; 2) E-textiles 

as critical social touch points within social rituals; 3) Non-wearable e-textiles as valuable aids or 

tools within social interactions; 4) E-textiles and isolation: opportunities for asynchronous 

interactions; and 5) further investigation of the relationship between tactile/gestural interaction 

and social interactions. Whilst each area promises valuable potential in advancing the 

knowledge and capabilities of e-textiles, I wish to draw the distinction between future work 

identified by participants in this research (1 - 4) and future work that I intend to undertake (5). 
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1. E-textiles across different usage contexts and user groups 

This research has demonstrated that e-textiles (such as the Quilt and Sphere prototypes) can be 

valuable in group contexts. A comparison of the use of e-textiles in group and solo- instances of 

use could prove valuable in understanding the broader roles and applications of e-textiles as 

catalysts for social connectedness. Additionally, as suggested by participants in this project it 

would be useful to explore the use of e-textiles for specific experiences of social disconnection 

e.g. (therapeutic interventions).  

 

Furthermore, as stated above, the majority of participants within this project were working class 

women: it would be useful for future work to develop and test e-textiles across and inclusive of 

different genders and classes.  

 

2. E-textiles as critical social touch points within social rituals 

This research also identified the complementary role e-textiles might play towards the 

development of connectedness, alongside existing social rituals, such as mealtimes, or more 

intimate rituals, such as bedtime stories. Future works should consider the ways that e-textile 

might add to or extend these rituals to support or deepen connections between users.  

 

3. Non-wearable e-textiles as valuable aids or tools within social interactions  

As demonstrated by the Quilt and Sphere prototypes, e-textiles do not need to be worn to 

embody or facilitate connectedness. Thus, future research will explore the utilisation of e-

textiles for social connectedness more broadly, comprising different personal or interior-

environmental objects activities.  
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4. E-textiles and isolation: opportunities for asynchronous interactions 

Whilst the new knowledge created throughout this thesis around the use of e-textiles for social 

connectedness is of value to future works in the area, it is important to acknowledge that the 

Coronavirus pandemic (occurring at the time of writing) presents a number of issues and 

implications that necessitate consideration. For example, what role(s) might e-textiles play in 

supporting the social wellbeing of older adults, when close contact (e.g., shared activities and 

artefacts or location) is not possible or permitted to maintain requirements such as infection 

control? Indeed, how might augmented and often sentimental artefacts (such as e-textiles) be 

co-experienced without compromising the health and wellbeing of vulnerable users? 

 

This research has shown the importance of tactility and touch in supporting connectedness for 

older users: future research that builds upon these ideas might consider how e-textiles might 

deliver these experiences in isolation where containment or confinement is necessary. This links 

to observations of related and previous projects focuses, in the main, being upon delivering 

experiences focused on synchronous interactions. Participants in this research identified 

opportunity for and imagined but did not test the use of e-textile prototypes in the context of 

asynchronous interaction (e.g., moments of aloneness). This could prove important to relieving 

future experiences of loneliness and thus, necessitates further investigation of e-textiles in this 

context.  

 

5. Gestural/tactile interactions  
 
The findings of this project suggest that future e-textile research should include the 

investigation of relationships between practical and gestural actions associated with textiles, 

and digital output, and how the nuances of these might further support a sense of social 
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connectedness. This should include the subjectivity and context of gestural and tactile 

interactions. For example, vibro-tactile experiences might sooth users as well as signal or 

prompt further communication.  

 

Beyond this investigation of the tactile-material capacities of e-textiles in supporting 

connectedness, future research should also explore ‘taxtile’ e-textiles with older users who have 

diverse needs (e.g., issues with mobility such as arthritis or stroke patients) to discover the 

impact these might have in supporting both inclusion and connectedness.  

 

The relationship between tactile e-textiles – or ‘taxtiles’ – and experiences of social interaction 

is an area of future interest for my own work, and thus, will comprise future experiments and 

projects. 
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EPILOGUE 
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The overarching aim of the work presented in this thesis was to explore if and how e-textiles 

might support older adults in feeling socially connected. Through voluntary activity, group 

crafting and design workshops, e-textile prototypes were developed and proven to support 

social interaction between older participants as a means to enhance their sense of social 

connectedness. Whilst this thesis has identified various ways that e-textiles might be used to 

support people who are disconnected or lonely in feeling better connected and more socially 

satisfied (e.g., as conversational prompts and digital companions), this research took place 

before the COVID-19 pandemic, and thus, does not discuss the prototypes or findings with 

respect to the impact of measures taken in response to the virus. At the time of completing the 

writing of this thesis - September 2020 - the impact of the Coronavirus is still uncertain and 

critical, and thus raises interesting and challenging questions for the future of research on the 

topic of e-textiles as catalysts for connectedness. 

 

COVID-19 has certainly exacerbated loneliness for many people – not just older people - through 

severe reduction of intimate interactions, social contact, routine and autonomy, particularly 

where individuals must quarantine or shield themselves from others to reduce the risk or 

transmission of infection. The global population at large has had to adapt and find alternative 

ways of remaining socially connected and ‘in touch’ with friends, family and wider communities. 

Many in-person social interactions have been substituted with screen-based technologies such 

as smart phones and tablets. And whilst this has enabled many people to feel connected, to an 

extent at least, older adults may be at greater risk of loneliness during this time due to lack of 

access, knowledge or support in using these modes of communications. Whilst these barriers 

are not entirely new of course and were certainly issues of concern before the advent of the 

pandemic, the impact of these barriers may be more salient given the current circumstances. 
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Indeed, COVID-19 has resulted in restricted access to group meetings and in the case of assisted 

living communities, such as sheltered housing complexes or care homes, communal areas such 

as lounges and laundry rooms. These are often vital spaces and places of interpersonal 

interaction, supporting social contact in both routine and happenstance, and indeed these such 

spaces were where the research activities detailed within this thesis took place. To support 

older people in remaining socially connected it will be important for future researchers to 

consider the impact of these restrictions. E-textiles might be explored as artefacts to safely and 

reliably connect users during times of physical separation, but further research will be needed to 

discern specific applications of use in the context of COVID-19.  

 

The research detailed in this thesis emphasises the benefits of e-textiles as multi-sensory, highly 

tactile touchable and portable (or at least, share-able) amongst users. Participants were 

witnessed to closely interact with the prototypes and each other, not only with their hands but 

other parts of their body, as was shown when care home residents in Study 4 held Soft Sound 

Spheres to their temples as a way to feel the vibrations produced by their sounds more 

effusively. Further, many participants’ experiences of connecting with memories or peers were 

in response to the pleasing or evocative nature of the materials. E-textiles as a familiar and 

flexible computing or communications medium rely on our ability to touch and manipulate their 

surface. Whilst experts from the Centres for Disease Control and Prevention (CDC) advise that 

textiles are not a major vehicle for the spread of COVID-19, it is possible for the virus to survive 

on textiles for up to 24 hours depending on environmental conditions (Gillespie, 2020). Further, 

as many of the electronic components that comprise e-textiles are not washable - and it is not 

recommended that objects be shared from person to person without disinfection or in some 
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cases, even quarantine - issues around the practicalities of e-textiles as catalysts for social 

interaction during this time are warranted.  

 

Although issues of hygiene and infection control present challenges for researchers and 

advocates within the field, recent developments such as e-textile Personal Protective Equipment 

(PPE) items including facemasks that feature in-built remote diagnosis, contact tracing (The 

University of Manchester, 2020) and antimicrobial technologies (Linder, 2020) suggest that – 

following further development - e-textiles could actually offer improved protection than other 

materials during the pandemic (e.g., metal or plastics on which COVID-19 has been shown to 

survive up to several days). Indeed, companies such as Trajet (2020) have developed self-

cleaning or ‘decontaminating’ fabrics intended for transport and interior use as a means to 

reduce infection-transmission in public environments. Going forward, in future research, e-

textiles aimed at supporting social interaction and connectedness might incorporate these 

advances to mitigate concerns around infection control.  

 

Therefore, whilst there are legitimate concerns raised for the use of e-textiles as objects for 

group or multi-person use since the advent of COVID-19, recent and ongoing research suggests 

that soft technologies may be poised as the next safe frontier for social connectedness. As a 

researcher in the field, I feel positive about the future of the field in supporting vulnerable 

people in sustaining vital social connections, both in person and at distance. It is my hope that 

the contents of this thesis can be built upon by future research to deliver soft technology 

solutions that are both resonant and nuanced to the needs of the older user and reduce risks to 

health.  
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APPENDIX SECTION A: Study Materials: participant information and recruitment 
materials.   
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A1. PROJECT RECRUITMENT FLYER (STUDY 1) 
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A2. PROJECT RECRUITMENT FLYER (STUDIES 3&4) 
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A3. GENERAL PROJECT INFORMATION SHEET  

Co-designing social textiles  
 

INVITATION TO TAKE PART IN A RESEARCH STUDY  
We would like to invite you to take part in a study led by Sara Nevay, a PhD student at 
Duncan of Jordanstone College of Art & Design, University of Dundee.  
 
Before deciding whether you would like to take part or not, we would like to explain to you 
the purpose of the study and what it would involve for you. Please take the time to read this 
information sheet and ask any questions you may have. 

PURPOSE OF THE RESEARCH STUDY  
Loneliness and social isolation are growing problems in our society and creating new and 
novel ways of staying connected to one another may help reduce feelings of loneliness and 
isolation. In this project we will work together to discover, discuss and make textiles (which 
might include interactive or electronic textiles) and explore these as new ways of connecting 
with others. Textile or design experience is not necessary though you may be particularly 
interested in the design activities if you are a maker.  

What is involved in participating in this study? 
If you choose to participate in this project you will be asked to take part in either (or all, as 
you please) of the following: 
 

• An interview or questionnaire 
• A group discussion  
• A design/making activity  

 
As part of these research activities, Sara will ask you for a bit of background of your 
knowledge and experiences about social connectedness or loneliness and the different ways 
you communicate with others (e.g. face to face or on the phone). We will also consider ideas 
for new ways of connecting with others using textiles and electronics (samples of these will 
be prepared and demonstrated by Sara to help us think up new ideas). 
 
The research activity will take place at University of Dundee or on-site with (Alzheimer 
Scotland/Food Train Friends/Boomerang etc.).  
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With your permission the discussions will be audio-recorded and photos will be taken to 
record the design activity. 
 
Benefits of Participation 
You will be involved in a new and exciting field of research that aims to generate new 
knowledge and understanding about the ways that we can connect and communicate with 
others. The researcher hopes that the experience of contributing your thoughts, ideas and 
experiences to the study will be enjoyable for you.   

Time Commitment  
The time commitment for this activity will be approximately 2 hours.  

Risks 
Sara has minimised the possibility of risk from this study. As you may be discussing issues 
relative to social connectedness and loneliness (perhaps from personal experience), there is 
potential for you to feel emotional.  
 
Please remember that, should you wish to, you may take a break at any time. Sara will ensure 
that time is allocated for breaks and will suggest taking breaks from the activity if she thinks 
this will be beneficial to you.  
 
Additionally, you can decide not to answer any questions or participate in other parts of the 
research activity should you prefer not to.  

TERMINATION OF PARTICIPATION  
Participation in the study is entirely voluntary. If you choose to take part, you will be asked 
to sign a Consent Form. You will be given a copy of this Information Sheet and the Consent 
Form to keep. If you do not wish to carry on with the research you can withdraw at any 
time, without giving a reason. If you decide to discontinue, the information we hold on you 
related to the research will be destroyed.  

CONFIDENTIALITY/ANONYMITY   
Your privacy will be protected at all times – we will securely store and won’t share any 
personal information. Any publications (e.g. academic papers or journal articles) will be 
anonymised and no links will be made to identify you personally. If you appear in any 
photographs taken during research activity, any identifiable features will be obscured or 
cropped from the final image.  
 
Your contact details (e.g. name, email address, telephone number) may be requested for 
communications related to your participation in the study, but will be kept confidential.  
 
For further information on this study, contact: 
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Sara Nevay, PhD Student 
Duncan of Jordanstone College of Art & Design 
University of Dundee 
E-mail: s.nevay@dundee.ac.uk 
Telephone: 01382 388067 

Dr Chris SC Lim, Assistant Professor in Product Design, PhD Supervisor 1 
Duncan of Jordanstone College of Art & Design 
University of Dundee 
E-mail: s.w.lim@dundee.ac.uk 
Telephone: 01382 381254 

Gary Gowans, Course Director for Graphic Design, PhD Supervisor 2 
Duncan of Jordanstone College of Art & Design 
University of Dundee 
E-mail: g.m.gowans@dundee.ac.uk 
Telephone: 01382 388273 
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A4. CONSENT SHEET 

Co-designing social textiles  
	

Please tick (✓) all applicable and delete as appropriate:  

	

PARTICIPANT SIGNATURE 
……………………………………………………………………………………………………… 

PARTICIPANT NAME (PRINT) 
…………………………………………………………………………………………………. 

 

RESEARCHER SIGNATURE 
……………………………………………………………………………………………. 

DATE  ………………………………………………………………………………….. 

 
Please feel free to contact the Research Supervisors, Dr Chris Lim or Gary Gowans, with any 
questions and complaints regarding this study: 

Dr Chris SC Lim, Assistant Professor in Product Design, PhD Supervisor 1 
Duncan of Jordanstone College of Art & Design 

• I confirm that I have read and understood the Information Sheet about the 
purpose of the study, and what taking part will mean. 

 
• I have had the opportunity to ask questions and they have been answered 

acceptably. 
 
I. I understand that participation in this study is voluntary, and participants are 

free to withdraw from the study at any time, without giving a reason. If 
participants choose to withdraw, all data collected will be excluded from the 
study and (where possible) deleted immediately. 

 
• I understand that any data (i.e. recordings, personal information) collected for 

this project will be stored in a secure University of Dundee location, in 
accordance with the Data Protection Act 1998, and will be available to the 
research team exclusively. 

 
• I understand that the information given may only be used anonymously 

(without names) in research dissemination (e.g. in published papers and 
conference presentations). 
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University of Dundee 
E-mail: s.w.lim@dundee.ac.uk 
Telephone: 01382 381254 

Gary Gowans, Course Director for Graphic Design, PhD Supervisor 2 
Duncan of Jordanstone College of Art & Design 
University of Dundee 
E-mail: g.m.gowans@dundee.ac.uk 
Telephone: 01382 388273 
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A5: AUDIO RECORDING & PHOTOGRAPHY CONSENT SHEET 

Co-designing social textiles  
 
This research activity will be audio recorded to allow the researcher to talk freely 
without having to take notes during conversation. Photographs may be taken to 
document interactions with any visual or physical materials (e.g. textile samples) 
during the session. Audio recordings and photographs will only be used by the 
researcher as part of the PhD study. Should any photographs be later used (e.g. in 
published papers), these will be edited to protect participant’s identity.  Please read 
through and tick the statements below where applicable, and if you consent to having 
this activity audio recorded/photographed, sign below.  

:PARTICIPANT SIGNATURE 
……………………………………………………………………………………………………… 

PARTICIPANT NAME (PRINT) 
…………………………………………………………………………………………………. 

 

RESEARCHER SIGNATURE 
……………………………………………………………………………………………. 

DATE  ………………………………………………………………………………….. 

 
Please feel free to contact the Research Supervisors, Dr Chris Lim or Gary Gowans, 
with any questions and complaints regarding this study: 

AUDIO RECORDING 
 
• I understand that this research activity will be audio recorded to allow the 

researchers to review the conversation at a later time. 
 
II. I agree to having this activity audio recorded.  
 
PHOTOGRAPHY 
 
• I understand that this research activity may be photographed to document 

interaction with any physical materials (e.g. textile samples). 
 
• I agree to having this activity photographed.  
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Dr Chris SC Lim, Assistant Professor in Product Design, PhD Supervisor 1 
Duncan of Jordanstone College of Art & Design 
University of Dundee 
E-mail: s.w.lim@dundee.ac.uk 
Telephone: 01382 381254 

Gary Gowans, Course Director for Graphic Design, PhD Supervisor 2 
Duncan of Jordanstone College of Art & Design 
University of Dundee 
E-mail: g.m.gowans@dundee.ac.uk 
Telephone: 01382 388273 
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APPENDIX SECTION B: Enlarged versions of diagrams for improved 
readability.  
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B1: E-TEXTILE MATRIX (ENLARGED) 
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APPENDIX SECTION C: Data analysis: examples of data gathered and 
analysis process.  
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C1: FIELD NOTES [SAMPLE] 

 
Following sessions, I would make quick notes to summarise top-level data from 

conversation and craft activity. These were often messy but valuable to capture the 

atmosphere and essence of sessions. The example below was made following an Easter 

crafting session (Study 1).  
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C2: POST-ITS AS DATA CAPTURE & INITIAL ANALYSIS [SAMPLE] 

 
During workshops, quotes or key phrases would be noted on post-its, with phraseology 

confirmed by participants. These would latterly be combined and cross-referenced with 

transcripts to ensure accuracy. This is an example from Study 2.  

 

 
 
In this example, green and yellow post-its reflect ‘in the moment’ notes, and pink post-

its highlight corresponding/related excerpts from the transcripts. Physically moving the 

data around was very helpful to help make connections between participants’ 

contributions to discussions.   
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C3: TRANSCRIPT EXCERPT AND THEMATIC ANALYSIS SAMPLE  

 

The sample presented contributed to answering RQ1:  

 

1. What do loneliness and social connectedness look and feel like from the perspective of 

older adults? 

 

Included is an excerpt from a workshop transcript detailing a discussion focused around 

perceptions of loneliness. Thereafter, tables C3.1, C3.2 and C3.3 demonstrate the process of 

coding and interpreting the data.  
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C3.1  Second Cycle Coding (Miles et al., 2014) applied to codes, focused on iteration, 
interpreting meaning and deriving themes. 
 

Initial perspectives  Initial possible solutions 
1“withdrawn” 
2 “don’t want to talk about personal things” 
8 “people all just sit there” 
9 “just sit” 
11 just sitting there, staring into space” 
12 “it’s my nightmare that I will land up in one of 
these places” 
14 “sitting there in your zombie state” 
17 unhappy  
18 “feeling so sad” 
22 “if you don’t have enough stimulation, you 
regress” 
23 “you don’t want to speak” 
24 don’t even want to be there” 
27 “lucid moments” 
28 “she’s awa wi the fairies” 
29 “she’s doolally” 
30 predicted decline 
31 “in that state” 
31 “early stages of dementia” 
33 “they’re together but they’re isolated” 
40 “alone in a crowd” 
54 “isolated at home” 
55, 56 alone 
57 waiting 
58 alone all day 
 

3 conversation prompt 
4 activity 
5 “safe conversation” 
10 textile activity 
16 textile activity 
37 textile activity 
38 stimulation 
39 “safe stimulation” 
41 textile activity 
42 “a good entry point to conversation” 
42 textile activity 
43 “that would produce laughter” 
44 “a bit of fun” 
45 “a bit of fun and lightens the mood” 
46 “it’s safe, fun, connection” 
47 “sounds the way forward” 
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C3.2  
 

Characterisations 
of experiences of 
loneliness 

Observations 
of loneliness 
‘types’ 

Links to/ 
conflation 
with cognition 
and mental 
health 

Core issues 
related to 
experiences 

Actions Desires/needs 

1“withdrawn” 
2 “don’t want to 
talk 
sit there” 
11 just sitting 
there, staring into 
space” 
12 “it’s my 
nightmare that I 
will land up in one 
of these places” 
14 “sitting there in 
your zombie 
state” 
17 unhappy  
you regress” 
23 “you don’t want 
to speak” 
24 don’t even want 
to be there” 
30 predicted 
decline 
 

33 “they’re 
together but 
they’re 
isolated” 
40 “alone in a 
crowd” 
54 “isolated at 
home” 
58 alone all day 
57 waiting 
55, 56 alone 
 

27 “lucid 
moments” 
28 “she’s awa 
wi the fairies” 
29 “she’s 
doolally” 
31 “early 
stages of 
dementia” 
31 “in that 
state” 
 

2 “don’t 
want to talk 
about 
personal 
things” 
22 “if you 
don’t have 
enough 
stimulation, 

3 
conversation 
prompt 
4 activity 
textile 
activity 
16 textile 
activity 
37 textile 
activity 
41 textile 
activity 
42 “a good 
entry point to 
conversation 
 
43 “that 
would 
produce 
laughter” 
45 “a bit of 
fun and 
lightens the 
mood” 
47 “sounds 
the way 
forward” 
46 “it’s safe, 
fun, 
connection” 
 

5 “safe 
conversation” 
38 stimulation 
39 “safe 
stimulation” 
42 “a good 
entry point to 
conversation” 
43 “that would 
produce 
laughter” 
44 “a bit of fun” 
45 “a bit of fun 
and lightens 
the mood” 
46 “it’s safe, 
fun, 
connection” 
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C3.3  
 

Characterisations of experiences of loneliness Suggests experiences of loneliness are: 
Inactive; passive; absent; degenerative; quiet 
“withdrawn”  
2 “don’t want to talk 
sit there” 
11 just sitting there, staring into space” 
you regress” 
23 “you don’t want to speak” 
 
To be feared; associated with lack of control: 
12 “it’s my nightmare that I will land up in one of 
these places” 
14 “sitting there in your zombie state” 
 
Perceived as an inevitable part of the ageing 
process: 
30 predicted decline 
 

Observations of loneliness ‘types’ Suggests that loneliness can manifest in different 
contexts: 
Loneliness can occur when we are not alone: 
33 “they’re together but they’re isolated” 
40 “alone in a crowd” 
 
Loneliness can also be a result of being alone for 
extended periods: 
58 alone all day 
57 waiting 
 
Loneliness can be linked with being physically 
isolated from others: 

54 “isolated at home” 

 
 

Links to/ conflation with cognition and mental 
health 

Reveals stigma? Pejorative?  
 
27 “lucid moments” 
28 “she’s awa wi the fairies” 
29 “she’s doolally” 
31 “in that state” 
 
Conflation with disease: 
31 “early stages of dementia” 
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Core issues related to experiences Points to issues of emotional distance? Feeling 
insecure/lacking confidence: 
2 “don’t want to talk about personal things” 
 
Passivity/apathy; boredom; lacking: 
22 “if you don’t have enough stimulation, 
 

Actions Social aids: 
3 conversation prompt 
42 “a good entry point to conversation 
 
43 “that would produce laughter” 
 
Being active and engaged; participation: 
4 activity 
textile activity 
16 textile activity 
37 textile activity 
41 textile activity 
 
Suggests positive framing is more helpful: 
45 “a bit of fun and lightens the mood” 
47 “sounds the way forward” 
46 “it’s safe, fun, connection” 

Desires/needs Suggests need for security and support: feeling 
safe and secure with others: 
5 “safe conversation” 
39 “safe stimulation” 
45 “a bit of fun and lightens the mood” 
46 “it’s safe, fun, 
 
Ways of connecting with others: 
42 “a good entry point to conversation” 
43 “that would produce laughter” 
44 “a bit of fun” 
 
Motivation; encouragement 
38 stimulation 
 
Reframing of attitude? 
45 “a bit of fun and lightens the mood” 
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APPENDIX SECTION D 
 
Prototypes: Supplementary imagery and technical notes.  
 
Photography credit: Mark Nevay (2019).  
 
Technical support: Alasdair Napier (Make Space, DJCAD). 
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D1: FINAL PROTOTYPE IMAGE SERIES 1: THE DUNDEE CONVERSATION QUILT 

 

 
 

 
 

Older user demonstrating the ‘tap’ touch interaction to actuate the Dundee Conversation Quilt. 

The prototype can be used with speakers or headphones depending on use context. 
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Detailed images of older user demonstrating the ‘tap’ touch interaction to actuate the Dundee 

Conversation Quilt (Top: Actuating ‘Dundee Jam’ patch; Bottom: Actuating ‘Dundee Nursing’ 

patch).  
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Further detailed image of older user demonstrating the ‘tap’ touch interaction to actuate the 

‘Dundee Jute’  patch in the Dundee Conversation Quilt.  
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D1: FINAL PROTOTYPE IMAGE SERIES 2: THE SOFT SOUND SPHERES:  

’SQUEEZE’ SPHERE 
 
 

 
 

 
 
Demonstration of the ‘squeeze’ interaction to actuate the Sphere.   
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’PINCH’ SPHERE 
 

 
 

 
 
Demonstration of the ‘pinch’ interaction to actuate the Sphere.    
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’STROKE’ SPHERE 
 

 
 

 
 
Demonstration of the ‘stroke’ interaction to actuate the Sphere.   
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’TURN’ SPHERE 
 

 
 

  
 

Demonstration of the ‘turn’ interaction to actuate the Sphere.   
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D1.1: THE DUNDEE CONVERSATION QUILT TECHNICAL DETAILS 

D1.1.1 Basic technical diagram of Quilt prototype 
 

 
 

The Quilt prototype comprises electronic components: 

 

• Bare Conductive touch board (audio programmed using Arduino) 

• Conductive yarn 

1. Embroidered buttons on each patch as ‘touch sensor’ 

2. As wire connecting the touch sensors to the electrodes on the touch board 

• Speaker [or headphones] connected to the board via audio jack. 

 

The Quilt can be powered using a battery pack or connected to power bank.  
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D1.1.2 ‘Inside’ the Quilt prototype 
 

 
 

The principles of connecting the embroidered touch sensors were firstly tested using crocodile 

clips/wire.  

 

 

Once proof of concept had been completed, 
conductive yarn was then wrapped in cotton 
material and fabric tape to ‘insulate’ the 
yarn as wire and negate the opportunity for 
short switches.  
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D1.1.3 Quilt Patch Key 
 
Detail of electronic (denoted with audio symbol) and traditional textile patches comprising the 

Dundee Conversation Quilt prototype.   
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D1.1.4  Quilt patch summary 
 

Patch Images Title/description Materials Traditional/Digital 

 

1. ‘Dundee Flag’ featuring an illustration 
in representation of the Lord Provost’s 
emblem (blue shield and vase with three 
lilies)   

Digitally printed cotton 
central patch; blue polyester 
border; conductive 
embroidery yarn; cotton 
embroidery threads. 

Digital: conductive 
with audio 

 

2. ‘Dundee Jam’ featuring an illustration 
in representation of Keillers of Dundee’s 
iconic ceramic marmalade jars  

Digitally printed cotton 
central patch; mustard 
cotton border; conductive 
embroidery yarn; cotton 
embroidery threads. 

 

3. ‘Journalism’ featuring an illustration in 
representation of DC Thomson’s ‘Oor 
Wullie’ comic character from ‘The Broons’ 
series 

Digitally printed cotton 
central patch; orange 
polyester border; conductive 
embroidery yarn; cotton 
embroidery threads. 

 

4. ‘Nursing’ featuring an illustration in 
representation of the Royal Victoria 
Hospital 

Digitally printed cotton 
central patch; red cotton 
border; conductive 
embroidery yarn; cotton 
embroidery threads. 

 

5. ‘Discovery’ featuring an illustration in 
representation of RRS Discovery ship, 
Discovery Quay, Dundee 

Digitally printed cotton 
central patch; aqua silk mix 
border; conductive 
embroidery yarn; cotton 
embroidery threads. 

 

6. ‘Jute Mill’ featuring an illustration of a 
loom shuttle and spool with yarn 
(equipment used by jute weavers)  

Digitally printed cotton 
central patch; jute border; 
conductive embroidery yarn; 
cotton embroidery threads. 

 Black Watch tartan  Wool, glazed.  Traditional textiles: 
non- conductive fabric, 
various 

Harris Tweed pastel houndstooth twill Wool. 
Harris Tweed tartan  Wool. 
Traditional Toile print  Cotton mix. 
Polka-dot (small black and white) Polyester. 
World Map (featuring Europe) Cotton-polyester blend. 
Polka-dot (large, cream and red)  Cotton mix.  
‘Denis the Menace’ style stripes (black 
and red in the image of the cartoon 
character’s iconic jumper 

Polyester blend (silk feel).  
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D1.1.5 Quilt audio content summary 
 

Patch  Audio Audio Type 
1. Dundee Flag  

 

1.1 Representation of ‘Caledonia’  Instrumental Music 
1.2 Representation of ‘Doon fell muggy’ Local Folk/Street Song 
1.3 Representation of ‘Eh’ll tell the Bobby’ Local Folk/Street Song 
1.4 Representation of ‘Eh’m gan awa on the train’ Local Folk/Street Song 
1.5 Representation of ‘I like coffee, I like tea’ Local Folk/Street Song 
1.6 Representation of ‘It’s United’  Local Football Song 
1.7 Representation of ‘Up wi The Bonnets’  Local Football Song 

2. Dundee Jam 

 

2.1 Jar popping open Environmental sound recording 
2.2 Spreading butter on toast Environmental sound recording 
2.3 Toaster popping Environmental sound recording 
2.4 Whistling kettle Environmental sound recording 
2.5 Teapot being poured Environmental sound recording 
2.6 Stirring a spoon in a hot cup of coffee Environmental sound recording 
2.7 Kitchen plates being stacked Environmental sound recording 
2.8 Jars travelling a long a conveyor in a factory Environmental sound recording 
2.9 Jam cooking on the stove Environmental sound recording 

3. Journalism 

 

3.1 Printing press (working) Environmental sound recording 
3.2 Pencil (writing on paper) Environmental sound recording 
3.3 Typewriter in action Environmental sound recording 
3.4 Folding/unfolding a newspaper Environmental sound recording 
3.5 Representation of ‘Bash Street Kids’ theme Local Folk/Street Song 
3.6 Oor Wullie character sound bite Local Folk/Street Song 
3.7 Oor Wullie character ‘Bucket Trail bulletin’ Local Folk/Street Song 

4. Nursing  

 

4.1 Baby Crying  Voice recording 
4.2 Baby Giggling Voice recording 
4.3 Blood Pressure Monitor Environmental sound recording 
4.4 ECG Monitor Environmental sound recording 
4.5 Nurse describing her first day on the job Voice recording 
4.6 Nurse describing instrument cleaning process Voice recording 
4.7 Patient snoring Environmental sound recording 
4.8 Hospital Trolley/Gurney wheels Environmental sound recording 
4.9 Footsteps walking down a corridor Environmental sound recording 

5. Discovery 

 

5.1 Ambient sounds of the sea Environmental sound recording 
5.2 Seagull clucking Environmental sound recording 
5.3 Boat horn Environmental sound recording 
5.4 Waves lapping the shore Environmental sound recording 
5.5 Sea storm Environmental sound recording 
5.6 Iceberg cracking/ice crunching Environmental sound recording 
5.7 Dolphins singing Environmental sound recording 
5.8 Seals barking Environmental sound recording 
5.9 Whale song Environmental sound recording 

6. Jute Mill 

 

6.1 Weaving Loom (working) Environmental sound recording 
6.2 “Oor tea was fulla stoor” sound bite Voice recording (local woman) 
6.3 Representation of ‘O dear me’  Local Folk/Street Song 
6.4 Representation of ‘Women of Dundee’ Local Folk/Street Song 
6.5 ‘Bummer’ or Factory Alarm Environmental sound recording 
6.6 Shuttle loom tool (working) Environmental sound recording 
6.7 Sewing machine  Environmental sound recording 
6.8 Fabric material being torn at seams Environmental sound recording 
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D1.2: THE SOFT SOUND SPHERES TECHNICAL DETAILS 

D1.2.1 Basic technical diagram of Sphere prototypes 
 

 
 

The Sphere prototypes comprise electronic components: 

 

• Adafruit board (audio programmed using Arduino) 

• Battery pack 

• Speaker 

 

The sensor design of individual Spheres are detailed as follows.   
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D1.2.2 ‘Squeeze’ Sphere: Pressure sensor technical notes  
 

 

 

 
 

 

1. Adhesive copper tape forms the first 
layer of the pressure sensor.  

 

2. Velostat (black tape material pictured) is 
then attached on top of the copper 
tape. This material is pressure sensitive 
and conductive.   

3. Conductive fabric comprises the final 
layer of the sensor.    

4. Wire is soldered to layer 1 (copper tape) 
and layer 3 (conductive fabric). 

 

Pressure sensitive and conductive materials are 
layered and wired to power source: when force 
is exerted upon the materials, the sensor is 
activated. This Sphere comprises one sensor (i.e. 
pressure = on) so sounds are programmed to 
play randomly from a bank of files.  
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D1.2.3 ‘Pinch’ Sphere: Contact switch sensor technical notes  
 

 

 

 
 

1. Adhesive conductive fabric is ironed 
onto felt loops with conductive yarn 
stitched into either end as ‘wire’. 

 

2. Felt and conductive fabric loops are  
threaded into the felt sphere outer. 12 
individual loops (and therefore 12 
individual sensors) comprise the ‘Pinch’ 
Sphere.  

3. Conductive yarn is soldered to the 
Adafruit board as wire, completing the 
sensor.  

Bridge switches are created with strips of 
conductive fabric ironed onto felt ‘pinch’ loops. 
The break between the lengths of conductive 
fabric ‘break’ the flow of electricity. When 
pinched the fabric meets, completing the circuit 
and activating the fabric as a switch.  
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D1.2.4 ‘Stroke’ Sphere: Sensor technical notes  

 
 

 

1. Conductive thread is left long on the 
outside so it can be brushed. The ends 
of thread are sewn onto interior patches 
made from neoprene and conductive 
fabric) and insulated using fabric tape. 
Six individual patches comprise six 
individual sensors in this Sphere. 

 

2. The conductive fabric patches are 
connected to the board using wire 
(image left demonstrates basic 
principles using breadboard and LED) 

3. When the exterior threads are brushed, 
the sensor is activated.  

This sensor senses ‘stroke’ motions in multiple 
directions. Using a technique similar to that for 
carpet  making, conductive threads are 
distributed in patches and patches are 
connected together on the both sides of the 
material. Each thread patch is connected. When 
the threads of one patch make contact with the 
threads of another patch, this can be detected 
as if it were a digital switch. 
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The ‘Stroke’ sensor design draws upon the work of Kobakant (2010): 

 
Basic principles of Stroke Sphere using conductive and non-conductive materials.  
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D1.2.5 ‘Turn’ Sphere: Tilt sensor technical details  
 

 

 

  

1. Eight sewable tilt switches are 
connected to the Adafruit board using 
wire.  

 

2. Tilt sensors are sewn to the inside of the 
‘Turn’ Sphere, positioned at the back of 
the buttons on the outer.   

3. When the Sphere is turned in different 
directions tilt sensors are activated and 
audio files are played.  

Tilt sensors measure the tilting position with 
reference to gravity and enable the easy 
detection of orientation or inclination.  
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D2: SUMMARY OF PARTICIPANT INITIAL REACTIONS TO PROTOTYPES 

 

D2.1 Study 4 Soft Sound Sphere Prototype Evaluations using d.School 'I Like, I Wish, I 
Wonder' framework. 
 

Sphere Likes… Wishes… Wonders… 
 
Pinch 
 

The material: 
“it’s soft but hardy feeling. 
You know you can touch it 
and not break or ruin 
anything.”(U04) 

The interaction was 
more aligned to the 
form. E.g. the loops 
could be knitted and 
stretchy using 
conductive yarn, and 
once pulled, will enable 
sounds.  

If the playlist of tunes 
can be personalised – 
this could be tailored to 
suit different tastes, 
groups or discussion 
topics.  

It’s very different and 
intriguing.  

The loops were better 
secured as there’s a fear 
of deconstructing or 
damaging the internal 
wiring. 

If an alternative 
fastening could be used 
– the zip implies you 
should open it up. 

The shape/form: the flatter 
top and bottom suggest it 
should sit comfortably on 
your lap, without rolling 
away. 

There could be a set in 
different fabric styles to 
suit all tastes 

If this could be a game 
piece – whilst the songs 
produced reactions 
including singing, 
dancing and discussion, 
it could also be a fun 
guessing game. 

The loops can also function 
as handles to hold or pass 
with. 

Volume could be 
adjusted: current volume 
is good for group 
activity, but this should 
be adjustable for 
different contexts of use 

If the aesthetic could be 
more obviously aligned 
with the content. E.g. if 
the Sphere were to play 
Scottish Country dancing 
music, it could be 
constructed from 
tartans. 

Music choice – fun and 
resonant for target user 
group. 

 Could other sounds, as 
opposed to songs be 
incorporated? E.g. 
questions or instructions 
such as “How has your 
day been?” 

 
Squeeze 

Simple and intuitive 
interaction. 

There was a bigger bank 
of music to choose from 
as repetition of same 
songs could be 
irritating/frustrating.  
 

Could the sphere be 
programmed as to allow 
songs to be stopped, 
paused or skipped (as 
with any other music 
player) to allow users to 
tailor their listening 
experience. 

Aesthetic and tactile 
qualities: the softness and 
abstract yet evocative effect 
of the colours is appealing: 
“That’s very much a tactile 
feel – calming.” (U05)  

There was a handle: “it 
needs a handle for 
arthritic or little hands” 
(U02) 

If hand strength or 
dexterity might prove 
challenging for some 
users – can the 
sensitivity of the sensors 
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*three of the 
participants have mildly 
arthritic hands 

be adjusted to include 
all capabilities? 

“Lovely music.” (U02)   If this could be used in 
context of respite or 
therapy? 

 
Turn 

The overall combination of 
materials: the ‘smart’ tweed 
and fabric buttons are well 
matched and might appeal 
more to adult users.  
 

The colour choices had 
been bolder or warmer: 
“The dark colours feel 
very un-fun” (U02) 
“I’d prefer pastel 
colours” (U03) 

If embroidery might be 
used instead of buttons 
to instigate turning: 
“Buttons don’t suggest a 
sense of ‘direction’ to 
me” (U01) 
“I’d prefer embroidery – 
it tells a story, but is 
flat” (U05) 
“…unless the buttons 
mean something – e.g. 
they signify something 
personal” (U03) 

The aesthetic could appeal 
to men and women – it’s 
genderless.  

The buttons made more 
sense in terms of 
facilitating interaction: 
 
“Could these be flatter 
on the surface. Just now 
they [diminish] the 
roundness” (U03) 
 
“What if you had to 
actually button them? 
Like button holes? Kind 
of like those Twiddle 
Muffs – that way it could 
be for busy hand skills 
too?” (U02) 

“[if] you could use 
images to suggest the 
direction? So you could 
have picture of people or 
churches or whatever. 
But you would have say, 
a picture here facing up 
the way and then 
another here facing that 
way and so as you turn 
the ball to see the 
picture, the sound comes 
on” (U01)  
*sounds could be linked 
e.g. church = bells 

 
Stroke 

Resonance with 
companionship with pets: 
“[This one]’s not for me, but 
for other people who are 
animal people, I think that 
would be soothing and 
relaxing. And that music is 
an added bonus because it’s 
also soothing and relaxing.” 
(U03) 

The conductive threads 
comprising the sensor 
were more 
subtle/deeply embedded 
– their visibility 
diminishes the ‘magic’ of 
the interaction.  

If the music/audio is 
needed?  
“This could be a stand 
alone touchy feely thing 
in it’s own right?” (U03) 

 “But cats and dogs don’t 
make music – they purr 
and bark!” – participants 
suggested alternative 
outputs such as vibration 
to emulate purring.  

If a different shape/form 
might be more 
appropriate:  
“It looks disembodied or 
decapitated to me… it’s 
unsettling.” (U02) 
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D2.2 Study 4 Soft Sound Sphere: Summary Prototype Evaluations  
	

Pinch Sphere Squeeze Sphere Turn Sphere Stroke Sphere 

“When I saw it, I thought 

‘baby’ but then as I kept 

looking at it, I thought it 

was like a space-ship for 

anyone to explore” (U02) 

“Oh now, this looks more 

up my street – is that 

hand-felted?” (U02) 

“Tres chic. Very chic! It’s 

beautifully made… do we 

roll it?” (U05) 

“Oh! It’s a pussycat!” 

(U05) 

“When I first saw it, I 

thought it was a spider!” 

(U05) 

“This one – the look, the 

feel of it, the colours, and 

the music – would be one 

of those things that 

soothes people.” (U04) 

“I look at it and see 

Sputnik. I want to pull at 

those buttons and see 

where that gets us?” 

(U03) 

“I can assure you, I do not 

even like the look of that 

one… the spikes and the 

hairiness, I just don’t like 

that” (U04) 

“It looks friendly – you 

could even stick a couple 

of eyes on it and personify 

it?” (U01) 

“The colours and 

everything are lovely, and 

the feel of it – oh, yes, 

lovely and dense and 

squidgy! The overall look 

reminds me of the 

highlands – the landscape, 

the heather, the lochs and 

the skies.” (U05) 

“The materials are very 

smart, and the colours are 

more serious. This looks 

much more adult-like 

than the [Pinch Sphere].” 

(U01) 

“It looks like ‘no touchy’ 

to me – those spikes look 

too metal like… or maybe 

it just needs a haircut?!” 

(U03)  

“I think it’s lovely – I’m 

really drawn to it. It’s 

brightly coloured. It feels 

very satisfying. It’s just got 

an interest about it.” 

(U04)  

“I must say, for material, 

this is lovely – the colour, 

the softness.” (U03) 

“I can see the attraction 

to those buttons, I meant 

they’ve obviously come 

off some vintage clothing 

maybe? They are nice to 

look at” (U05) 

“The spikes look like loose 

threads that should be 

pulled out – when you’re 

on your own you might be 

more likely to fidget – or 

at least, I am, and I could 

easily sit and tease all of 

those out.” (U02)   
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