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ABSTRACT 

Maintaining a connection to distant loved ones is a challenge faced by many 

couples and close family members. Current communication technologies are 

appropriated to help reduce the sense of distance, but their focus on 

communicating content provides poor support for an on-going feeling of 

connectedness.  

A number of studies have explored ways to address this, using design 

strategies such as little ‘thinking of you’ messages, synchronising daily routines, 

and awareness of remote presence. This study explores how automatically 

delivered remote presence information affects the experience of connectedness 

felt by intimate – but geographically separated – couples. 

Grounded in a user-centered design process, a dyadic remote presence 

indicator prototype was developed for two four-week in-the-wild studies. 

Thematic analysis was used to analyse data from interviews, diaries, 

questionnaires, and log files. The interpretive analysis generated three themes: 

fidelity; ambiguity; and exclusivity, all supporting the evocation of 

connectedness. In addition, a fourth insight, place, was generated, grounded in 

the author’s own experience of living with the prototype for two weeks. 

The presented insights can serve as inspiration when using the design 

strategy of remote presence awareness to design new technology for supporting 

connectedness. 
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CHAPTER 1. INTRODUCTION 

 Motivation 1.1.

Connectedness, the subjective experience of interpersonal closeness (Lee & 

Robbins, 2000), is a fundamental need for human well-being (Smith & Mackie, 

2007; Townsend & McWhirter, 2005)1. The need can be especially salient in 

relation to partners and close family members (Lindley, 2011; Neustaedter, 

Harrison & Sellen, 2013). Since connectedness is closely related to physical 

presence (Dey & De Guzman, 2006; Rettie, 2003), maintaining it over 

geographical distance can be a challenge. In an exploratory study of 

communication patterns of close family members living apart, we found 

indications of connectedness dipping between regular communications, resulting 

in feelings of anxiety and loss (Stawarz et al., 2012). 

The Information Age and ubiquitous computing has brought a host of 

supplementary technologies to support interpersonal communication over 

distance. Voice calls, video calls, email, SMS, instant messaging, social network 

sites, and smart phone games offer a range of possibilities for staying in touch 

with our loved ones. Yet it seems they don’t meet our need for connectedness.  

                                                

1 Connectedness in this dissertation refers to interpersonal connectedness, directed at one 

individual, as opposed to social connectedness (Lee & Robbins, 2000), which is defined as 

connectedness to ones social world in total, and the more existential feeling of connectedness to 

the world at large, discussed by Ratcliffe (2008). 
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Kuwabara et al. (2002) offer a possible explanation for this. They argue that 

current communication technologies are content-oriented, focused on precisely 

transmitting explicit content. However, in co-located relationships, implicit 

mood and presence cues help evoke and sustain a sense of connectedness 

(Kuwabara et al., 2002). 

Studies exploring communication of mood cues (e.g. Boehner et al., 2007; 

Fagerberg, Ståhl & Höök, 2004) offer interesting possibilities for rich 

connectedness-oriented communication. However, indications suggest a simple 

representation of a loved one’s presence can in some instances be enough to 

create a sense of connectedness. In an ethnographic study of instant messaging 

use, Nardi, Whittaker, and Bradner (2000, p. 79) found participants occasionally 

monitored the contact list for online presence to “maintain a sense of 

connection”. 

 Research question 1.2.

This study explores the experience of connectedness felt by individuals 

geographically separated from their partner, when adding automatically 

communicated remote presence information to an existing communication 

pattern. 

We take a design-oriented research approach (Fallman, 2003), and explore 

the phenomenon through a dyadic remote presence indicator prototype – a 

tangible version of the online presence icon known from instant messaging 

systems – linking two physical locations. In particular, we seek to understand 

what qualities of the prototype support an evocation of connectedness. 



 

 3 

The aim of the study is to generate insights, which can be used generatively 

when using the design strategy of remote presence awareness to design 

connectedness-oriented technology.  

 Plan of the dissertation 1.3.

Chapter 2 – Literature review – begins by placing the concept of 

connectedness in relation to awareness and presence. We then take an 

interdisciplinary perspective and view the concept from three angles: personal; 

social; and cultural. Subsequently, we review related work from the fields of 

Computer-Supported Cooperative Work (CSCW) and Human-Computer 

Interaction (HCI) and identify a gap in the literature for an exploration of the 

relationship between automatically communicated remote presence information 

and the felt experience of connectedness.  

Chapter 3 – Methodology – introduces the prototype we developed for two 

four-week in-the-wild studies and explains the rationale behind the design. 

Following a description of the chosen data gathering and analysis techniques, we 

list a number of limitations of the chosen approach. We end the chapter by 

placing the chosen methodology in an academic context. 

Chapter 4 – Data – describes the qualitative and quantitative data that was 

collected from four participants over two four-week periods. We describe a 

challenge arising from one of the studies and the resulting impact on the data and 

analysis. 

Chapter 5 – Insights – presents three themes generated from the data 

analysis. We present the themes using in vivo codes from the interviews and 
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relate our findings back to the literature. We argue that the researcher’s 

perspective is an important part of a qualitative study and include a reflection on 

the impact our role has had on the analysis. Finally, a fourth insight is presented 

grounded in our own experience of living with the prototype. 

Chapter 6 – Conclusion – ties up the dissertation and places the insights in 

context. 
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CHAPTER 2. LITERATURE REVIEW 

 Connectedness 2.1.

Awareness, presence, and connectedness 

Connectedness, the subjective experience of interpersonal closeness (Lee & 

Robbins, 2000), is a fundamental human need (Smith & Mackie, 2007). Failure 

to meet this need can have adverse effects on health, adjustment, and well-being 

(Townsend & McWhirter, 2005).  

Rettie (2003) posits connectedness as closely related to awareness and social 

presence, where awareness is defined as synchronous or near-synchronous 

perception of another person2, and social presence is defined as perceived degree 

of salience of another participant in a mediated communication3. In other words, 

“[w]hereas social presence is a perceptual illusion which is directly caused by 

(and therefore temporally bound to) mediated contacts, connectedness is an 

emotional experience which is only indirectly influenced by the actual moment 

of a contact.” (IJsselsteijn et al. 2009, p. 477). Rettie (2003) argues the three 

concepts are related as shown in figure 1. 

                                                

2 This definition of awareness is very narrow, but is useful for the purpose of relating it to the 

concept of connectedness. For a discussion of awareness, see Schmidt (2002). 

3 This definition of social presence is by Short, Williams, and Christie (1976) as cited in Rettie 

(2003). For a discussion of social presence, see Biocca, Harms, & Burgoon (2003). 
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According to this view, it is possible to experience connectedness despite a 

lack of social presence. An example of this is the sense of connectedness evoked 

by the status icon in instant messaging software, despite its low level of social 

presence (Nardi, Whittaker, & Bradner, 2000). It is this area of connectedness, 

highlighted in figure 2, we will explore in this work. 

 

While awareness is a prerequisite for connectedness, an object can work as a 

proxy for a person (Csikszentmihalyi & Rochberg-Halton, 1981). For example, 

in a short ethnographic study of ten households, Tollmar and Persson (2002) 

found that many artefacts were placed in the home to link the inhabitant to a 

 

Figure 1. Relationship between awareness, social presence, and connectedness. (Rettie, 
2003) 

 

Figure 2. Area of connectedness explored in this work. (Original figure from Rettie, 
2003) 
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relative. Anthropologist Daniel Miller (2008) offers a more thorough account. 

Based on a study of thirty households in a London street, he gives many 

accounts of how people attach meaning to objects and in turn how these objects 

become central to interpersonal relationships. For instance, in a portrait of an 

older woman, Elia, Miller describes how “almost all her clothes represent not 

just things to wear but integral aspects of her relationships with others” (2008, p. 

36). But for Elia, it is more than a simple representation. For her, artefacts are 

“forms that actually mediate and transfer substance and emotion between 

people” (2008, p. 37). 

A study by King and Forlizzi (2007) offers a further breakdown of this theme 

of presence-in-absence. Based on a one-year project exploring the 

communication needs of couples living at a distance, they produced the model 

shown in figure 3. As can be seen, presence through objects was found to offer 

special and enduring experiences. 



 

 8 

 

Personal angle 

In psychology, emotional experiences have traditionally been viewed as 

either bodily evoked or a result of a cognitive appraisal of a situation (Fox, 

2008). However, discoveries in neuroscience reject this dualistic view of mind 

and body (Damasio, 1994). In contrast to these reductionist views of emotional 

experience, a number of philosophers have taken a phenomenological approach, 

emphasising the situatedness of experience (Smith, Flowers, & Larkin, 2009). 

The phenomenological view of experience was first discussed in relation to 

HCI by Winograd and Flores (1986) and later expanded upon by Dourish (2001) 

in his principles of embodied interaction. Dourish encourages “a focus not on the 

capabilities of the technology per se, but on how that technology is embedded 

into a set of practices” (2001, p. 166), where these practices are situated in a 

 

Figure 3. Model of presence-in-absence for couples living at a distance (King & 
Forlizzi, 2007). 
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social and cultural context. In other words, a focus on how we explore, adapt, 

and adopt technology to create meaning of our actions in the world (Rogers, 

2012). McCarthy and Wright (2004) argue it is in this sense-making activity that 

experience is evoked and felt. 

Boehner et al. (2007) posit this ‘interactional’ approach to emotion – as 

dynamically constructed and subjectively experienced – against what they argue 

has been the traditional ‘informational’ approach to emotion in HCI as naturally 

existing and objectively measurable. For the purpose of our research question, 

we argue the interactional approach is the more rewarding. We are interested in 

the felt experience of connectedness emerging through the appropriation of the 

presence indicator prototype by the participant living with it (Gaver, 2002). 

Social angle 

Dourish’s first principle of embodied interaction is that “computation is a 

medium” (2001, p. 162). From this follows that, “almost any digital artefact can, 

and will, be used as a tool for communication and for creating connectedness” 

(Löwgren & Stolterman, 2004, p. 114). Jakobson’s (1960, as cited in Vetere, 

Smith & Gibbs, 2009) model of communication, the phatic function more 

precisely, offers a way to look at the connectedness aspect of interpersonal 

communication. 

The phatic function is concerned with the social aspect, as opposed to the 

message related information, of communication (Malinowski, 1949, as cited in 

Makice, 2009). It establishes, maintains, or terminates connection between the 

sender and receiver (Makice, 2009). An example of phatic communication is 

‘liking’ something a ‘friend’ posted on Facebook. It is low in informational 
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value, but it maintains or strengthens the existing relationship. Conversely, not 

participating in phatic communication may weaken the relationship (Vetere, 

Smith, & Gibbs, 2009). 

Licoppe and Smoreda (2005) show some evidence of a new mediated 

sociability pattern emerging in interpersonal relationships, in which phatic 

communication plays a critical role. They argue that traditionally, 

communication technology has been used as a surrogate for face-to-face 

communication. This use is being augmented with a practice where multiple 

technologies, messaging technology in particular, are used frequently for phatic 

exchanges to create a form of ‘connected presence’. “[R]elationships thus 

become seamless webs of quasi-continuous exchanges […] and subtle 

experiences of togetherness may develop” (Licoppe & Smoreda, 2005, p. 5). 

However, Licoppe and Smoreda only describe proactive exchanges in their 

account. Part of the perceived value of a message might thus be the effort – 

however little – the sender has invested in sending it, combined with the fact that 

they were thinking of you when they did. It is not clear from Licoppe and 

Smoreda’s discussion if an automatically generated and delivered phatic 

message, such as a remote presence indication, could serve the same purpose. A 

study by Nardi, Whittaker, and Bradner (2000, p. 79) suggests it can. In an 

ethnographic study of instant messaging use, they found participants 

occasionally monitored the contact list for online presence to “maintain a sense 

of connection”. 

Lindley (2011) has identified what appears to be a generational gap in the 

experience of ‘connected presence’. She found that older adults value reflection, 
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dedication, and skill, when communicating with loved ones and thus a stream of 

frequent ‘lightweight’ communications are unlikely to evoke a sense of 

connectedness. However, interesting in relation to a dyadic remote presence 

indicator, Lindley reports results from a field trial of a dedicated family 

communication network, which shows that the exclusivity of the network added 

perceived value to the relationship. We can speculate that the presence of the 

dedicated network in the home became a physical statement of the value the 

participants placed on family connectedness (Csikszentmihalyi & Rochberg-

Halton, 1981), and thus its presence in itself strengthened the relationship.  

Cultural angle 

Parallel to the emerging ‘mediated sociability’ pattern, it has been argued 

there is a cultural blurring of the concepts ‘real’ and ‘mediated’ (Fornäs et al, 

2002). Historically, these have been viewed as separate entities, as seen for 

example in Dourish’s (2001) account of embodied interaction discussed above, 

where he frequently uses the computational versus real, and digital versus 

physical dichotomies. The different value attached to each is evident in the 

English language metaphors of ‘staying in touch’ and ‘being connected’, which 

places physical presence as the ideal. These metaphors not only reflect, but also 

shape and reinforce, the differentiation (Lakoff & Johnson, 1980). 

In a somewhat dystopian account, Turkle (2011) argues that the 

pervasiveness of communication media has resulted in a situation where we are 

increasingly physically present but mentally in a different place via mediated 

communication. Combined with an individualisation of home activities, this has 

led to family members living psychologically different lives even when being 
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co-located (Gergen, 2003). However, the impact is bi-directional so the 

pervasiveness of communication media also enables ‘absent presence’ of 

geographically distanced family members (Gergen, 2003). 

Interpersonal relationships usually involve some level of interdependence. 

Cultural and family differences in attitudes to dependency, ie. collectivistic 

versus individualistic culture, will likely influence the perceived need for, and 

the experience of, connectedness (Townsend & McWhirter, 2005). One way to 

regulate dependence is through managing disclosure. In a discussion about 

privacy in families, Caughlin and Petronio (2004) describe how shared 

confidences are used to build connectedness and withholding information is used 

to maintain an own distinct identity. Thus, disclosing ones presence could 

potentially lead to a feeling of connectedness, but might also have adverse 

effects. 

Finally, while research suggests the need for connectedness is equally salient 

for both genders, there may be a difference in “the kinds of social provisions that 

contribute to interpersonal closeness” (Townsend & McWhirter, 2005, p. 195). 

However, as Townsend and McWhirter (2005) also point out, research in this 

area is far from conclusive.  

 Related work 2.2.

Awareness has been researched in CSCW and HCI since the early 1990s 

(Rittenbruch & McEwan, 2009). Initially the focus was on the workplace and on 

the potential for awareness of colleagues’ presence, activities, and availability to 

support collaborative work. Parallel to a widening of the HCI field from 
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workplace to home, and tasks to experiences (Rogers, 2012), the focus of 

awareness studies has widened as well. Now, awareness is being studied not 

only for its impact on effectiveness, but also for its affective benefits such as 

feelings of connectedness. In the following section I will discuss research from 

CSCW and HCI relevant to the area of connectedness explored here. 

As mentioned, awareness of someone’s presence is believed by some to be 

sufficient for creating a sense of connectedness (Kuwabara et al., 2002; Nardi, 

Whittaker, & Bradner, 2000; Rettie, 2003). Early HCI research in this area 

included ways of communicating presence in expressive ways, such as Strong 

and Gaver’s (1996) Feather, Scent, and Shaker prototypes, which used visual, 

olfactory, and tactile output to send a ‘poetic indication of attention’ (p. 30) from 

a sender to a coupled receiving device. These prototypes “open[ed] new space 

for thinking about technology-mediated sociality [and] emphasise[d] the 

potential for technology to mediate interactions that are indicative rather than 

explicit, expressive rather than informative, and emotive rather than 

instrumental” (Strong & Gaver, 1996, p. 30). 

A number of related Tangible Bits (Ishii & Ullmer, 1997) prototypes 

followed, including the White Stone (Tollmar, Junestrand, & Torgny, 2000), a 

paired set of stone shaped devices with touch sensors and internal sound and 

heating devices for “two people [to] keep in touch and feel each other’s presence 

in another way than talking over the phone” (p. 88); the Kiss Communicator 

(Buchenau & Suri, 2000), which was used ‘to transmit the digital equivalent of a 

personal gesture, such as a wave, wink or a kiss’ (p. 431); and paired digital 

finger rings, which could send a gesture using coloured lights embedded in the 
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rings (Miner, Chan, & Campbell, 2001). In addition, prototypes have been 

produced pairing photo frames (e.g. Chang et al., 2001; Tollmar, Junestrand, & 

Torgny, 2000). As mentioned by the authors, jewellery and personal 

photographs already have a history of meaning and associations to symbolise 

connections between people. 

Little evaluation was done of the proposed affective benefits of these 

prototypes. However, we can speculate that the subsequent appropriation of 

messaging technology for phatic communication as described by Licoppe and 

Smoreda (2005), and Taylor and Harper (2003), enabled by the pervasiveness of 

the mobile phone, is a pragmatic way of achieving a similar sense of 

connectedness.  

A common denominator for the prototypes mentioned so far, as well as 

phatic messaging, is that while the message content is indicative, the act of 

sending the message is explicit. One effect of explicitly initiated communication 

is a felt expectation and obligation to reciprocate (Kaye, 2006; Taylor & Harper, 

2003), which can be viewed as a cost against the affective benefits of the 

communication (Ijsselstein et al., 2009). Interestingly, the effort of explicitly 

sending a message, can be viewed as a benefit (Ijsselstein et al., 2009), as seen in 

Taylor and Harper’s (2003) description of teenagers’ use of text messages as 

‘gifts’. 

A study by Dey and De Guzman (2006) suggests that using implicit presence 

information can lead to increased levels of connectedness. The authors 

conducted a five-week in-the-wild study of two tangible prototypes, one photo 

frame and one mirror, both displaying instant messaging status (online, offline, 
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idle, and message received) of the paired ‘loved one’ in the frame of the device. 

By comparing self reported awareness and connectedness levels, as well as log 

files, to a control group, the authors found that using the prototypes led to 

increased levels of connectedness. 

A number of other studies have explored using passive communication to 

foster connectedness by coupling ‘unremarkable’ (Tolmie et al., 2002) everyday 

activities. A number of prototypes have coupled artefacts used daily, such as 

beds (Goodman & Misilim, 2003), chairs (Tollmar, Junestrand, & Torgny, 

2000), cups (Chung, Lee, & Selker, 2006), slippers (Chen, Forlizzi, & Jennings, 

2006), and bins (Tsujita, Tsukada, & Siio, 2008). Commercial online music 

streaming services, such as Spotify and last.fm, connects music listening by 

displaying what friends are currently listening to. 

In contrast to the richer multi-sensual experiences offered by these 

prototypes, it has been suggested that one-bit information can contribute a 

surprising amount to a feeling of connectedness. When “shared between two 

people who share a context – [a] single bit of communication can leverage an 

enormous amount of social, cultural and emotional capital, giving it a 

significance far greater that its bandwidth would seem to suggest” (Kaye, 2006, 

p. 367). Kaye’s (2006) findings are based on a one-week pilot study of an online 

one-bit communication tool. However, in this case the sending of the one-bit 

message was explicitly initiated, and it appears a large part of the perceived 

value of the tool was the ‘thinking of you’ implied by the message. As one 

participant is quoted as saying: “I knew he was still thinking of me when it 
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would go to red” (Kaye et al., 2005, p. 1530), referring to the colour of the one-

bit message. 

Comments from a focus group discussing the qualities of a proposed 

prototype, similar in concept to Kaye et al.’s (2005) but using tangible lamps, 

suggest “concerns about privacy, monitoring, and the low level of information 

conveyed” (Hindus et al., 2001, p. 329) when the communication between the 

paired lamps is automated via presence detection sensors. However, Tollmar and 

Persson (2002) report a number of positive reactions from a two-week field 

study using such a prototype, including comments such as this from a mother 

whose two sons have moved out of the family home: “The lamp really reminds 

me of my two sons. It feels as they are here” (Tollmar & Persson, 2002, p. 46). 

However, the father did not report any enhanced level of connectedness.  

Bales, Li, and Griswold (2011) further explored the impact of implicitly 

initiated communication in a four-week field study, using a mobile application 

prototype to push location information to a paired app. The authors found that 

the notification of a partner’s presence in a known location did elicit feelings of 

connectedness for 11 out of 14 participants. Interestingly, connectedness was 

also reported to be evoked by the notification to the partner of one’s own 

location. As one participant reflected on the experience: “It was nice to go to 

local places and have him know where I was without having to tell him” (Bales, 

Li, & Griswold, 2011, p. 70). The prototype used vibration for notifications, and 

it is unclear what part the tactile aspect played in the increased feeling of 

connectedness. One participant explained: “[T]he vibrations sort of take these 

abstract concepts and make it real, like it’s actually physically affecting me like 
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a real person, so maybe it sort of attaches the emotions to a more physical… And 

that makes us feel closer, or at least it makes me feel closer” (Bales, Li, & 

Griswold, 2011, p. 70). 

In an overview of work done in HCI to support connectedness-oriented 

communication, Hassenzahl et al. (2012) list 143 published design concepts, of 

which 56 use awareness as their main design strategy. Out of these, four 

concepts specifically explore linking two locations by implicitly communicating 

presence information. As well as the previously mentioned concepts by Dey and 

de Guzman (2006), Hindus et al. (2001), and Tollmar and Persson (2002), this 

includes a paired set of propellers, which spin when sound is detected in the 

remote location (Ogawa, Ando, & Onodera, 2005). This concept was never 

tested with users. 

 Summary 2.3.

15 years after Ishii and Ullmer (1997) first discussed Tangible Bits, 

augmenting physical objects with digital information and using peripheral 

perception for background awareness, surprisingly little has been done to use 

this interaction paradigm to support connectedness-oriented communication 

(Kuwabara et al., 2002).  

A number of prototypes relating to this problem space have been developed, 

varying across a number of dimensions: from multi-sensual to one-bit 

communication; from explicit (manual) to implicit (automatic) initiation; and 

from stationary to mobile location (Hassenzahl et al., 2012). 
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Based on a review of existing literature, we argue that the affective 

experience of connectedness can be evoked by the meaning-making people layer 

on top of minimal communications, when these communications mesh with, 

rather than replace, existing communication habits to form a larger network of 

‘connected presence’ (Licoppe & Smoreda, 2005).  

Only a few such prototypes have been deployed and evaluated with users. 

Adding to the findings from those that have, we will now describe an exploration 

‘in the wild’ of a paired set of LEDs, connecting two locations by automatically 

communicating when presence is detected in the remote location. 
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CHAPTER 3. METHODOLOGY 

Following a pragmatic view of experience (Boehner et al., 2007; McCarthy 

& Wright, 2004), and a socio-technical perspective on new technology (Dourish, 

2001), a longitudinal in-the-wild study approach (Rogers, 2011) was chosen to 

explore the experience of connectedness afforded by adding a remote presence 

indicator to an existing communication pattern. 

Our interest was in the experience resulting from living with, adopting, and 

adapting, a novel ubiquitous technology over time – not in a moment of 

interaction in isolation. For this purpose, in-the-wild studies are particular well 

suited (Rogers, 2011). 

To facilitate the study, we designed and built a dyadic presence indicator 

prototype. The prototype consists of a set of paired devices connected via the 

internet. Each device contains a motion detector and an LED light source. When 

one device detects proximal motion the LED on the paired device lights up and 

vice versa. The prototypes were installed in participants’ homes and lived with 

for a period of four weeks. Interviews were conducted pre- and post the four-

week period, and the resulting data was analysed using thematic analysis (Braun 

& Clarke, 2006). 

 Prototype 3.1.

The prototype is inspired by the research from a user-centered design process 

for a project on connectedness-oriented communication described in Stawarz et 

al. (2012). Conceptually, it is a tangible version of the online status icon known 
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from online communication software, such as Skype (fig. 3), but rather than 

indicating online presence it indicates physical presence in a paired remote 

location (fig. 4). 

 

Figure 3. Contacts list in Skype with online status icon indicating that ‘Far og Mor’ 
(Mum and Dad) is currently online. 

 

Figure 4. Prototype with lit LED indicating that presence has been detected in ‘Far 
og Mor’s lounge where the paired device is installed. 
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Two devices were built using the Arduino environment (www.arduino.cc), 

each using the following components and assembled as shown in Figure 5: 

• Arduino Uno microcontroller 

(http://arduino.cc/en/Main/arduinoBoardUno) 

• Arduino Ethernet shield 

(http://arduino.cc/en/Main/ArduinoEthernetShield) 

• Passive infrared (PIR) sensor (http://www.adafruit.com/products/189) 

• 5mm super bright green LED (http://www.maplin.co.uk/5mm-super-

bright-green-leds-2058) 

• 100Ω resistor 

PIR sensors work by detecting sudden changes in infrared radiation within 

their sensitivity range, such as when a person (or large pet) enters or leaves the 

area. The range of the sensors we used is about 6 meters within a 70°–110° 

angle, which is sufficient for most domestic settings. However, in domestic 

settings we also spend prolonged periods of time in stationary positions, which 

these sensors will not detect. To counter this, we introduced a timer in the code 

Figure 5. Diagramme for each device 
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ensuring that the LED in the paired device would stay lit for 30 minutes after it 

had been triggered. We deemed this approximation acceptable in the context of 

the study.  

Communication between the two devices was done using the Teleduino 

platform (www.teleduino.org) and a cron job running a PHP script on a server. 

The Teleduino platform consists of an Arduino software (sketch) library, a web 

proxy service, and an Application Programming Interface (API). When the 

TeleduinoEthernetClientProxy.ino sketch is uploaded to the Arduino, the digital 

in- and output of its pins can be read and set via API calls through the serial port. 

With the cron job set to run every minute, the PHP script would check the device 

status and if device A’s pin 9 (PIR sensor) input was read as HIGH would set 

device B’s pin 2 (LED) output to HIGH until 30 minutes after device A’s pin 9 

was read as LOW and vice versa. The PHP script is available on request from 

Jon Bird. 

An advantage of using Teleduino was that no configuration was needed of 

the participants’ domestic networks, meaning installation was ‘plug and play’. 

The prototype was plugged into the participant’s router with an Ethernet cable 

and a USB cable for power. If a participant’s router was not positioned in the 

desired location within the home, an Apple AirPort Express Wi-Fi base station 

was used to join the prototype to the wireless network, meaning the prototype 

could be placed anywhere within reach of an electrical socket. 

The prototypes were housed in old wooden cigar boxes. As well as being a 

practical and affordable way to protect the electronics in an aesthetically neutral 

way, boxes are a popular way to store physical mementos (Petrelli & Whittaker, 
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2010). In our previous research (Stawarz et al., 2012), a user had associated our 

doll shaped communication device with gift giving because of its resemblance to 

Russian matryoshka dolls, and we speculated that the cigar box could invite 

associations to mementos and in turn reflections on the owner of the paired 

device. Thus, the prototype as artefact could support an enduring presence-in-

absence, to augment its ephemeral remote presence indication (King & Forlizzi, 

2007). 

Despite an initial observation that a red LED was more noticeable in light 

conditions, we chose to use a green LED in the prototypes to indicate when 

presence was detected. Red LEDs are often used to indicate when an electrical 

appliance is in stand-by mode. The colour green is used in popular instant 

messaging software to indicate when someone is online and available, so was 

felt to be a more appropriate choice. Figure 6 shows the prototype in various 

stages of development. 
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Before involving participants in the study, the author installed a prototype in 

his parents’ and in his own family’s house and lived with it for a period of two 

weeks. This served a number of purposes. Firstly, to check set-up and to ensure 

the system was robust enough to be used in-the-wild for a number of weeks. 

Secondly, to sensitise the author to the experience of living with the prototype, 

in order to inform subsequent interviews with participants. In addition, as 

suggested by Johnson et al. (2012), sharing the experience with participants – 

 
 
Figure 6. Prototype in various stages of development 
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although in this case not simultaneously – can be a useful way for the researcher 

to build empathy, which in turn can be the basis for a better understanding of the 

participants’ experiences (Wright & McCarthy, 2008). 

 Participants 3.2.

Four participants – two couples – were selected purposively through the 

author’s extended social network to “yield the most information and have the 

greatest impact on the development of knowledge” (Patton, 2001, p. 236). In 

practice this means the author selected participants based on perceived 

likelihood of completing the study as well as being open to, and comfortable 

with, sharing thoughts about their feelings of connectedness. 

Wary of the influence of demand characteristics and framing of the study – 

inherent challenges for in-the-wild studies (Brown, Reeves & Sherwood, 2011) – 

participants were given as little information as possible about the goals of the 

study. The prototype was introduced as a technology to support long-distance 

couples in feeling closer to each other, but participants were given no 

instructions on how to use it, apart from how to set them up.4 

Table 1 provides details about the participants. To aid empathy, we have 

used pseudonyms instead of numbers for identification, and to provide context 

for the findings presented in the following chapters, we have included details 

                                                

4 Participants were recruited from this blog post: http://www.jespergarde.com/blog/call-for-

participants/  No additional information was given about the purpose of the study. 
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about the placement of the prototype within the participants’ homes, as well as a 

short description of their relationships. 

 

Anna and Alfie have been going out for about 3.5 years. They shared Alfie’s 

flat in Scotland for a year before Anna moved to London to go to university. 

They had lived apart for nine months when they were lent the prototype. They 

see each other about once a month, including once during the study. 

Anna (25), lives in a room in a flat share. The prototype was placed on her 

desk in her room (Fig. 7). 

 

Figure 7: Prototype placed on Anna’s desk in her room 
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Alfie (33), lives in a flat on his own. The prototype was placed on his desk in 

the box room where he spends most of his time when in (Fig. 8). 

 

Figure 8: Prototype placed on Alfie’s desk in the box room of his flat. 

 

Beatrice and Brian have been going out for about 3 years. They lived in the 

same city for a couple of months after they met, but have lived in different 

cities, sometimes in different countries, since then. Brian now lives in the 

Midlands and Beatrice lives in London. They see each other almost every 

weekend. 

Beatrice (26), lives in a flat share. The prototype was placed on a bookshelf in 

her room (Fig. 9). 
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Figure 9: Prototype placed on Beatrice’s bookshelf in her room. 

Brian (26), lives in a house which he shares with a house mate. The prototype 

was placed on the floor in his room. 

 
Table 1. Participants 

 

The study was approved by the UCL Ethics Committee and each participant 

was given an information sheet (app. A) and signed an informed consent form. 

Privacy is an obvious concern when exploring remote presence, and monitoring 

can enable abusive or controlling behaviours (Bales, Li, & Griswold, 2011). 

Consequently, participants were informed that if they felt uncomfortable about 

the presence of the prototype at any time they could simply switch it off and 

withdraw from the study, with no explanation required. Participants were each 

compensated in the form of a £25 voucher for an online retailer. 
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 Data collection 3.3.

Interviews 

Two interviews were conducted with each participant. One immediately 

prior to, and one immediately after the four weeks the participant had lived with 

the prototype, referred to here as pre- and post-interview.  

The pre-interviews were semi-structured. The purpose was to investigate the 

existing communication pattern prior to the introduction of the prototype. How 

did these patterns evoke and support participants’ current feelings of 

connectedness with each other? – and was connectedness evoked and felt by 

other means, such as photographs or other artefacts placed in the home?  

The post-interviews were open-ended, focusing on the impact of the 

prototype. Open-ended interviews are a well-suited data gathering technique 

when exploring phenomena that are not well understood, as due to their open 

nature, the researcher can elicit rich data from the participant’s reflection on – 

and interpretation of – their experience (Charmaz, 2006). 

Since we were interested in the feeling of connectedness over time – not the 

moment of interaction – the retrospective nature of interviews was not much of 

an issue. The Critical Incident technique (Kirwan & Ainsworth, 1992), asking 

the participant to recall a particular instance where the prototype impacted their 

affective state, is particularly well suited to exploratory interviews (Portigal, 

2013) and was used to steer the interviews in a direction where rich data could 

be obtained.  
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To avoid response bias, personal disclosure of shared experience of living 

with the prototype was left until the end of interviews (Smith, Flowers, & 

Larkin, 2009). The intensive interviews lasted approximately one hour. An 

illustrative transcript is included in appendix B.  

Diary entries 

Along with the prototype the participants received a notebook with a 

personal message thanking them for taking part in the study as well as practical 

information about installation and contact information in case they had any 

queries. The participants were asked to leave the notebook with the prototype 

and encouraged to use it to take notes about their experience, which could 

subsequently be discussed in the post-interview. 

ABC-Questionnaire 

Prior to the post-interview, participants were asked to complete a 

questionnaire. The questionnaire was a modified version of the ABC-

Questionnaire, developed by Ijsselstein et al. (2009) to provide a quantitative 

measure of the affective benefits and costs of a communication medium. The 

authors identify ten scales – four costs dimensions and six benefits dimensions – 

along which to rate the experience. Two of the costs scales (Obligations, and 

Process effort) and three of the benefits scales (Personal effort, Sharing 

experiences, and Recognition) were not relevant to our prototype and were 

consequently removed. 

While we acknowledge the benefits of a quantitative measure, such as being 

able to objectively compare prototypes against each other or triangulate with 

qualitative data, for this study the results from the questionnaire were used to 
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inform the interpretive analysis and point to areas to explore in the interviews. 

As argued by Harper (2010), new communication technologies coexist and mesh 

with existing practices, and it is the impact of the prototype on the felt 

experience of this holistic communication pattern – rather than the prototype in 

isolation – we were seeking to explore. The modified questionnaire, including 

the scores, is included in appendix C. For ease of comparison with other studies 

using the ABC-Questionnaire, the original question numbering has been 

maintained. 

Log files 

A log file was recorded with the status of the Arduino pins 2 and 9 every two 

minutes during the four-week studies. These log files were analysed to see how 

often, and for how long, both device’s LED was lit at the same time, meaning 

the participants would have had a chance to see the remote presence indication 

(following the approximated rationale, that in order to be in a location to spot the 

lit LED the participant would also be in a location which would trigger their PIR 

sensor). The information from the log files was used to inform the post-

interviews. 

Considerations 

In addition to the mentioned data collection methods, a sampling method was 

considered to augment the retrospective interviews, in particular the Day 

Reconstruction Method (Kahnemann et al., 2004) for its ability to capture rich 

qualitative data. However, we felt such a method would inherently make the 

participants reflect on their partner during the study, and thus itself evoke a sense 

of connectedness, which would influence the collected data.  
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 Data analysis 3.4.

A number of frameworks exist to help structure analysis of experience in 

HCI. Jordan’s (2000) four pleasures and Norman’s (2004) three levels of 

processing are two examples. These two similar frameworks are most suitable 

for analysing shorter interactions in isolation. McCarthy and Wright (2004) offer 

an alternative framework, which looks at experience as a longer sense making 

activity. This framework was more suitable for our purpose where we were 

interested in how the prototype became meaningful over time. However, given 

the exploratory nature of our study, we judged it more rewarding to collect and 

look for themes in the data without the structure of a framework. 

Thematic analysis 

Thematic analysis is a method for identifying, analysing, and reporting 

themes within data (Braun & Clarke, 2006). Thematic analysis is a flexible 

method, which can be used with a number of qualitative theoretical approaches. 

Consequently, as researchers we must therefore ensure we make our theoretical 

assumptions explicit and describe how we did our analysis (Braun & Clarke, 

2006). 

 As described in the literature review, we follow a constructivist perspective, 

and believe that “concepts […] are constructed by researchers out of stories that 

are constructed by research participants who are trying to explain and make 

sense out of their experiences and/or lives, both to the researcher and 

themselves. Out of these multiple constructions, analysts construct something 

that they call knowledge” (Corbin & Strauss, 2008, p. 10). 
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Our analysis approach was theoretical, aiming to generate themes at the 

latent level by interpreting aspects of the data in relation to the existing literature 

discussed in the literature review. Thematic analysis at the latent level examines 

the underlying ideas and assumptions, which shape and inform the semantic 

content of the data (Braun & Clarke, 2006). This interpretive approach means 

the researcher becomes an active factor in the analysis (Charmaz, 2006; Dourish 

& Bell, 2011). Consequently, to make the analysis more transparent we have 

included a reflection on our role as researcher in the following chapter.  

The analytic process followed the steps suggested by Braun and Clarke 

(2006). After transcribing the interviews ad verbatim, the documents were 

printed out, read through, and initial thoughts and ideas were noted. The 

transcripts were then read through again and the data organised into meaningful 

groups by applying initial codes using coloured highlighter pens. Codes were 

transferred to post-it notes and a generative process begun to search for potential 

themes by physically reordering the post-its and sketching mind-maps. A theme 

was defined as capturing an important aspect of the data in relation to the 

research question, but not necessarily represented across the data set (Braun & 

Clarke, 2006). 

 Limitations 3.5.

While the prototype is grounded in a user-centered design process, involving 

the participants in the conceptual and physical design could potentially have lead 

to important insights not captured with the current methodology. The experience 

of connectedness is personal and contextual, and can depend on places, objects 

and shared experiences imbued with feelings (Lottridge, Masson, & Mackay, 
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2009). Being included in the design of the prototype, ideally as a shared activity 

between the couple, would have added an additional layer of meaning to the 

experience and potentially increased the effect of the prototype on the felt 

connectedness. 

Given how closely tied the experience of the prototype is to the home, 

conducting the interviews in the context of the home could potentially have 

unearthed data which did not surface when interviews took place elsewhere. The 

decision to interview in ‘third places’ or via video call was based on practical 

constraints of the study. 

 Academic context 3.6.

In their review of connectedness-oriented5 research through design in HCI, 

Hassenzahl et al. (2012) identified six design strategies used in prototypes to 

create the experience of connectedness. Of these, awareness was the most 

comprehensive, including sub-strategies for awareness of presence, activity, and 

mood. 

Focusing on the sub-strategy of awareness of presence, the presented 

methodology will contribute knowledge at two levels. Firstly, at the particular 

instance level in the form of the prototype; and secondly, at an abstracted level 

via the themes generated from the thematic analysis (Höök & Löwgren, 2012). 

                                                

5 The authors use the term ‘relatedness’ to subsume other terms used in the reviewed research, 

including ‘connectedness’. 
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Together, this knowledge can inspire new designs through iterations, 

variations, and reactions, in the same way the present prototype was inspired by 

the designs and findings from in particular Tollmar and Persson (2002), Kaye 

(2006), Dey and de Guzman (2006), and Hindus et al. (2001). As argued by 

Gaver (2012), such a collection of practice-based research can serve a valuable 

alternative to formal theory in HCI. 

 Summary 3.7.

We have described a design-oriented methodology to explore the qualities 

supporting an evocation of connectedness in couples separated by geographical 

distance, when adding implicitly communicated remote presence information to 

their existing communication pattern. 

A dyadic remote presence indicator prototype was developed for two four-

week in-the-wild studies. Qualitative and quantitative data was collected and 

analysed using thematic analysis. 

The analysis followed the interpretive tradition, and generated knowledge at 

an abstracted level via a theoretical analysis of the accounts of four participants 

as well as the author’s reflection. 

In the following two chapters we first describe the collected data, before 

presenting the results of the analysis.  
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CHAPTER 4. DATA 

 Anna and Alfie 4.1.

Anna and Alfie see each other about once a month, sometimes a bit more. 

They speak nearly every day in the evening, either on the phone, Skype audio 

call, or Skype video call. It is usually Alfie that calls Anna, sometimes after 

having checked via a text message if she is available to talk. They also email and 

text each other throughout the day, but they are not connected on Facebook or 

Twitter and they do not play games with each other on their phones. 

Analysis of the log files showed a pattern where both prototypes were 

usually on for long periods of time in the evenings and some days for a short 

time in the morning as well (app. E). However, poor internet connection in 

Anna’s room, meant there was a period of 11 days from day three to day 14 

where Anna’s presence was not communicated to Alfie’s prototype at all.  

As a result of this uncertainty, both participants suggested in their diaries that 

some form of feedback when the LED in the paired prototype was lit would be 

preferable: 

“Alfie mentioned to me that he thinks the prototype could benefit 

from another light to tell you what you are transmitting to your 

partner (to know if their light is on). I agree, I think it seems the 

prototype is almost acting as another form of communication for 

us and you want to know if your message has been sent to the 

other, with some form of feedback. This is more important I think 
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to me when I see the light on in my prototype, I almost want to 

say ‘I am here too’ but I am not sure if the light is on at his end” 

– Anna, diary entry 

 However, when discussing the diary entries in the post interviews, both 

participants felt they had not missed the feature after the internet connection had 

become stable and they started trusting the prototypes were working again. 

Anna and Alfie did not personalise the boxes by storing physical mementos 

in, or on, them as we had speculated might be the case. It is possible this is a 

result of the study context, where participants “will happily accommodate the 

presence of the technology in the context of a ‘test’ or a ‘trial’, but they do not 

understand the technology in such circumstances to be their own” (Tolmie & 

Crabtree, 2008, p. 643). 

Anna 

Anna has a present from Alfie on display in her room, which makes her think 

of him every day when she sees it. She also has a photo of the cat they 

sometimes look after for Alfie’s parents as the wallpaper on her phone, which 

indirectly reminds her of him as well. 

When she started living with the prototype, Anna felt it functioned as another 

form of communication between her and Alfie: 

“Finding myself wanting to (and sometimes actually) doing a 

wavy dance in front of it when I am near to tell Alfie I am home!” 

– Anna, diary entry 
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As a result, it also had an impact on Anna’s felt expectation for reciprocation 

(Kaye, 2006; Taylor & Harper, 2003), despite the implicit nature of 

communication between the prototypes: 

“It is nice to see his green light on when I get home, a sort of 

welcome. There is another side to it however, sometimes I come 

home and I see his light is on all evening and I assume he knows 

mine is on, so I feel a bit upset if he does not call or say hello in 

some way. Of course maybe I should call!” – Anna, diary entry 

The results from the ABC-Questionnaires mirror this data. Anna’s and 

Alfie’s scores were very similar along all five cost and benefit dimensions. 

However, drilling down the Expectations dimension shows that Anna attributed 

the majority of her score to ‘Respondent’s own feelings’ and the majority of 

Alfie’s score was attributed to ‘Perception of other’s feelings’. The questionnaire 

scores are included in appendix D. 

During the four weeks of living with the prototype, Anna became 

emotionally attached to it. When asked how the prototype affected her compared 

to the present from Alfie on display in her room, Anna suggested it had a similar 

effect of making her think of him and she was sorry to have to return it:  

“I didn’t think it would impact me so much – something so 

simple. But it definitely did. It made me feel closer to him.” – 

Anna, quote from interview 
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Alfie 

Alfie also thought living with the prototype had made him think of Anna 

more. He also found comfort in the knowledge that Anna was at home in her 

room when he noticed the LED light up in the evenings. 

As a result of Anna having lived with Alfie, there are many artefacts in the 

flat that reminds him of her, but they are mainly stored in a chest of drawers in 

the bedroom. The prototype was placed right in front of him on his desk and 

looking at it made him think of Anna regardless of whether it was on:  

“Even just looking at the box makes me think about her and what 

she might be doing. Even if the light is off” – Alfie, diary entry 

The proximity also seemed to be a factor: 

“It did remind me of having her nearby, because the box sort of 

represented her I suppose” – Alfie, quote from interview 

Alfie also used the prototype more pragmatically, to see when Anna was 

available for a call in the evenings. As also evident in the log data, Alfie would 

normally be sitting at his desk by the time Anna returned from work or 

university and notice the LED light up: 

“[t]hat’s her, got home, […], she’ll probably be getting herself 

some dinner sorted out, and the next time it comes back on try 

and give her a wee ring” – Alfie, quote from interview 
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Apart from the prototype thus replacing a text message to check if Anna was 

home and ready to talk, the couples’ established communication pattern was not 

affected by the prototypes: 

“I don’t really think that’s changed much other than you’ve been 

sort of spurred on by the light to maybe call earlier or wait until 

she was home or whatever” – Alfie, quote from interview 

This is in line with previous research (Harper, 2010), which shows that rather 

than replacing existing means of communication, new technology instead 

changes their use and adds new possibilities. 

 Beatrice and Brian 4.2.

A combination of challenges meant that no actual use data was collected 

from Beatrice and Brian. Post-interviews were conducted regardless, but 

naturally the nature of the data was speculative and we decided not to include it 

in the analysis.  

 Challenges 4.3.

The mentioned benefits of natural and uncontrolled settings of in-the-wild 

studies come with challenges as well. Firstly, the locus of control shifts to the 

participant when the technology is not working as anticipated; and secondly, the 

distance to the site of the study can impact the efficiency of technical support. 

In our instance, when Brian had issues connecting an Apple Airport Express 

to the wireless network in his house to facilitate the placement of the prototype 

in his room, we first tried trouble-shooting the issue remotely. When this failed, 
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a powerline adapter was purchased and tried as an alternative, which did not 

solve the issue. 

As it turned out, the difficulty of joining the network was likely down to 

MAC address filtering on the router in the house. Due to Brian’s limited 

experience with routers, combined with the fact that the router was the property 

of his flatmate and placed in his office, it was decided at this stage not to 

proceed.  

Timing meant that recruiting new participants was not an option, and instead 

a second interview was arranged with Anna. The implications for the study are 

discussed in the section on further work in the following chapter. 

 Summary 4.4.

After one four-week study, both participants expressed that the prototype had 

made them feel closer to their partner in some way. The data suggests that the 

phatic communication added to the existing mesh of interactions and increased 

the participants’ sense of connectedness despite being implicitly communicated. 

However, as well as strengthening already existing bonds, the introduction of the 

prototype did also create tension in one instance, when it created an expectation 

of reciprocation, which was not met. 

As a result of issues with internet connection in one of the participants’ 

room, the effective length of the study was 17 days. It is uncertain how longer 

studies would have impacted the participants’ adoption and appropriation of the 

prototypes. For example, the reported data suggests the initial use of the 
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prototypes as communication tools wore off and was replaced with the 

prototypes being viewed more as a representation of the partner.  

Finally, we mentioned the subject of privacy in the literature review, as it is 

an obvious concern when designing technology for detecting and reporting on 

presence in a given location. However, privacy was hardly mentioned in the 

interviews and the ‘Invasion of Privacy’ cost in the ABC-Questionnaires got 

very low scores (see appendix C).  
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CHAPTER 5. INSIGHTS 

The thematic analysis of the data generated three themes, which are 

discussed in this chapter using more in vivo codes from the interviews and 

relating the themes back to the existing literature. To make the process more 

transparent to the reader, we end the chapter with a reflection on the impact our 

role as researcher has had on the findings. In addition, we present a fourth 

insight, which we propose compliments the themes, despite being grounded in 

our own experience as opposed to data obtained from the participants.  

 Themes 5.1.

Fidelity 

The previous chapter showed how the prototypes were to a degree 

appropriated as communication devices, and a recurring theme in the data was 

the minimal information they communicated. 

Traditionally, media richness theory suggests that the more bandwidth, the 

richer relational messages a medium can communicate by being better able to 

imitate co-located communication (Baym, 2010). However, as Baym (2010) 

points out, this theory fails to take into account the social context of the 

communication, such as what kind of relationship the communicants have, and 

their motivations and expectations.  

Rasmussen et al. (2012) suggest that, depending on our relationship with the 

communication partner, a felt richness of information can arise from minimal 

bandwidth communication, either by the user creating a language with personal 



 

 44 

meaning over time, or by finding meaning in the interpretation of the limited 

information provided by the medium. 

For example, in Kaye’s (2006) study of a one-bit communication software 

mentioned in the literature review, users can create language over time by the 

timing of the message, so “the first click of the morning can mean ‘I’m awake! 

Call me!’” (Kaye, 2006, p. 366). This language creation is made possible by the 

fact the sending of the information is explicit. 

The automated communication of the one-bit information between the 

prototypes in our study limits the possibility for developing language – how will 

the receiver know that the LED lighting up is a message rather than the sensor 

simply picking up the sender’s presence? This didn’t stop the participants’ trying 

however, as evident in Anna’s quote earlier about dancing in front of the 

prototype to say ‘I’m home!’  

Instead, the minimal information communicated by the prototypes 

encouraged the participants to make meaning. For instance, this was evident in 

Alfie’s quote earlier about combining the information from the prototype with 

his existing knowledge of Anna’s routines to decide when to call her. However, 

the information was also used in a more reflective way, perhaps more likely to 

evoke connectedness, as evident in the following quote from Alfie’s diary: 

“Sometimes I’m […] watching the light knowing Anna is at home 

and wondering what she is doing” – Alfie, diary entry 
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Ambiguity 

The theme of ambiguity is closely related to fidelity. However, where fidelity 

is an attribute of the prototype, ambiguity is an attribute of the participants’ 

interpretation of it (Gaver, Beaver, & Benford, 2003). For instance, while the 

prototype output informs that someone is present near the paired prototype, it 

doesn’t inform whom that someone is. In our study, we did not see instances of 

this particular factor contributing to ambiguity, likely due to the context where 

the prototypes were placed in participants’ private rooms. 

However, the 30 minute delay we had introduced in the prototype code to 

compensate for the sensor detecting movement rather than presence, did 

contribute to ambiguity: 

“I was speaking to Anna one day when she was at home and then 

she left and we chatted on the phone while she went somewhere 

and I was like ‘you’re still at home!’” – Alfie, quote from 

interview 

In other instances, where the participants had remained stationary for more 

than 30 minutes, the prototypes would not display their presence:  

“Hard to know if it is working properly. At times when we talk on 

the phone, even though both are near our respective boxes the 

lights are not on at either end” – Alfie, diary entry  

Ambiguity has traditionally been seen as something to avoid in HCI, where 

informative feedback and user control are ‘golden rules’ for usable systems 

(Shneiderman & Plaisant, 2009). However, Gaver, Beaver, and Benford (2003) 
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propose that ambiguity can be used as a resource for design when the goal is to 

design for experience. They argue that ‘[b]y impelling people to interpret 

situations for themselves, it encourages them to start grappling conceptually with 

systems and their contexts, and thus to establish deeper and more personal 

relations with the meanings offered by those systems’ (Gaver, Beaver, & 

Benford, 2003, p. 233). 

Despite the ambiguity of the prototype output, we still saw an expectation for 

communication reciprocation. We can speculate that enhanced ambiguity of the 

information could remove this expectation, while keeping the affective benefits 

of the prototype described by the participants. In other words, by removing the 

social norm of reciprocal exchange, we can create more space for reflection, and 

thus increase the felt connectedness.   

One way to achieve this could be to include a randomiser in the prototype 

code, so that a sensor detecting movement will not always result in the LED on 

the paired device lighting up. This would reshape the ‘space for stories’ when 

one is interpreting the situation (Boehner & Hancock, 2006). For instance, in the 

situation described earlier where Anna was upset because Alfie had not called, 

she could not assume that he had seen she was in all night. This would offer her 

a wider space from which to create a less upsetting reason for him not calling 

(Boehner & Hancock, 2006) – maybe his prototype did not display her presence, 

which made him assume she was not in? 

As an additional benefit, increased ambiguity in the interpretation of the 

remote presence information, would result in fewer privacy issues in contexts 

where that would be a concern. 
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Exclusivity 

As mentioned, participants felt the prototype made them think about their 

partner, even when the LED was off. A third theme in the data was related to the 

prototypes’ role as artefacts, more than technology, in particular the fact that 

they were exclusive to the couple: 

“Knowing that she’s got pretty much a similar thing sitting there 

doing the same thing, it kind of, I think it pulled us a little bit 

closer over the period of time, it certainly felt like it did.” – Alfie, 

quote from interview  

In consumer research, an oft-cited paper by Belk (1988), presents an 

important link between identity and possessions. He argues “our possessions are 

a major contributor to and reflection of our identities.” (Belk, 1988, p. 139). This 

has been shown to extend to our identities as couples (Csikszentmihalyi & 

Rochberg-Halton, 1981; Arriaga, Goodfriend, & Lohmann, 2009). 

Arriaga and colleagues (2009) suggest artefacts serve couples in two 

directions: outwards, as symbols to others; and inwards, as thought and feeling 

cues. For example, through selection and display of artefacts in the home, 

couples can make statements about their relationship to visitors 

(Csikszentmihalyi & Rochberg-Halton, 1981). While this ‘outward’ use of 

artefacts is evident in our data, it was not a theme in relation to the prototype. 

The data suggests that the prototype came to represent the partner, and thus 

served ‘inwardly’ as a cue for thinking of – or reflecting on – them. For 

example, in the interviews participants often referred to the LED on their 
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prototype as ‘his’/‘her’ light. This suggests that the fact the prototypes were 

exclusive to the couple added value to the connectedness experience. The scores 

on the ABC-Questionnaire reflect this, with ‘Group attraction’ getting the 

highest score of the three affective benefits (see appendix C). 

It is likely that the context of the study has had an impact on this theme. As 

mentioned, participants tend not to think of prototypes in field studies as their 

own (Tolmie & Crabtree, 2008). We can speculate that had the prototype been a 

personal object, the reported effects would have been stronger.  

 Reflection 5.2.

In their critique of ubiquitous computing ethnographic research, Dourish and 

Bell (2011) call for a more reflexive approach. If, as they argue, findings are not 

‘uncovered facts’, but rather generated in an analytical and interpretive process, 

the researcher’s perspective inherently becomes an important part of the study. 

In an effort to make my findings more transparent, I will now describe my own 

experience with the prototype and my thoughts on how my role as researcher has 

shaped the study. The draft for this reflection was written in parallel with the 

thematic analysis. 

Having first lived in a long-distance relationship for three years, and later 

lived abroad for 15, I have personal experience of living away from loved ones. 

In addition, many years of working in front of a computer in geographically 

distributed teams, mean using IM status to check if someone is there is both 

convenient and comes natural to me. With my parents’ online status always 
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visible in my Skype client, I frequently experience a sense of connection when I 

notice their status icon is green. 

I have established a cognitive shortcut connecting my parents’ green Skype 

status icon with a mental image of my dad sitting using his laptop at his desk – 

he is the primary user and the laptop is almost permanently placed on his desk in 

the lounge. The ambiguity of the signal – whether the laptop is actually on his 

desk and if it is he or my mum using it at this time – does not diminish the 

feeling. To the contrary, it might evoke an increased sense of connectedness on 

the occasions where I stop what I am doing to think about my parents, and 

consider how to interpret the green status icon.  

My primary emotional experience from using the prototype with my parents 

was the satisfaction of involving them in my degree in this practical way. At the 

same time it was also an example of the idea of embedded meaning in artefacts 

(Csikszentmihalyi & Rochberg-Halton, 1981; Miller, 2008). These factors, none 

of which are directly concerned with remote presence, contributed to an 

increased feeling of connectedness. 

My own experience of the studied phenomenon, combined with the fact I did 

not have prior experience with qualitative analysis, made me conscious of the 

risk of ‘common sense theorizing’ (Schutz, 1967, as cited in Charmaz, 2006, p. 

67), where my own preconceptions would be forced on the data. Doing the 

literature review before the data analysis added further to my preconceptions. 

The purpose of the present reflection was in part to externalise my 

preconceptions, thus reducing that risk. 



 

 50 

One of my preconceptions was not supported by the collected data. However, 

when analysed using my own experience, I will argue it is a valid insight and 

worthy of inclusion in this exploratory context where the purpose of the findings 

is for them to be used generatively.  

Place 

A large part of the increased connectedness I felt when using the prototype is 

related to the notion of place. My parents’ prototype was placed in their lounge. I 

have spent many hours in that lounge, it is imbued with my personal history and 

feelings, and mentally I can easily get transported there hearing my deceased 

grandparents’ wall clock chime every half hour. The way the prototypes 

implicitly connected my lounge with my parents’, provoked a reflection which 

resulted in a felt connection to my parents who are so integral to that place. 

Reflecting on it, it is to a large degree the same reason for my increased sense of 

connection when I see my parents’ green Skype status icon – as mentioned, I 

know my dad’s laptop is almost always placed in the lounge. 

In his theory of place for interaction design, McCullough (2004) describes 

how “built contexts are collective memory devices, and manifestations of 

collective cognitive background” (p. 60), and “quite simply, places remain great 

accumulators of value. New technologies may undermine such value, or they 

may recognize and enhance it” (p. 207). In addition, Grivas (2006) argues that 

digital innovation drives towards everything becoming immaterial, space-less, 

and distributed universally, but “deep spatial knowledge of the positioning of 

domestic things is a basic constituent of domestic intimacy” (p. 68).  



 

 51 

In my instance, it is clear that the prototype released some of the personal 

affective value accumulated in the paired location, and thus helped contribute to 

a feeling of connectedness to the place, and in turn to my parents. In the case of 

the participants, they both visited their partner during the study, and thus did 

possess knowledge of the positioning of their partner’s prototype. However, they 

did not have strong relationships to the paired location, which can explain the 

lack of data supporting this insight. 

 Further work 5.3.

As mentioned, the experience of connectedness is individual and contextual, 

and the aim of this analysis was not to make broad claims (if it had been, we 

would have come up with a catchier acronym than the (P)AFE framework…). 

Rather, the chosen methodology facilitated the generation of insights based on 

the use of the prototype in specific natural contexts.  

However, as Brown, Reeves and Sherwood (2011) argue, because in-the-

wild studies are highly dependent on context, there is value in running multiple 

studies to get diverse results. Still, basing the insights on the experiences of one 

couple can still be a valid pursuit, since “[t]he frequency of an observation has 

no relationship to insightfulness” (Brown, Reeves and Sherwood, 2011, p. 

1663). That said, it is regrettable that the study was limited to one couple. Not in 

terms of being able to generalise the insights across a wider population, but in 

terms of the depth and the number of insights. 

With that caveat, the presented insights can be used generatively to inspire 

new designs – or iterations of the presented prototype – exploring the design 
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space for connectedness-oriented communication using the ‘awareness of 

presence’ design strategy (Hassenzahl et al., 2012). One area to explore is the 

relationship between the level of ambiguity in the remote presence information, 

the expectation for reciprocal communication, and the evocation of 

connectedness. For instance, in contexts with higher likelihood of people other 

than the partner triggering the remote presence indication, would the natural 

increase in ambiguity reduce the evocation of connectedness? 

In a wider perspective, the presented themes could be further researched and 

evaluated to potentially elevate them to ‘strong concepts’ – generative 

conceptual constructs applicable to more than a particular instance, but with no 

claim of universality (Höök & Löwgren, 2012). This would involve assessing 

the themes’ generativity, scope, and validity. For this work, a quantitative 

measure should be added to triangulate with the qualitative analysis. 

As argued earlier, we consider the ABC-Questionnaire’s (Ijsselstein et al., 

2009) focus on the impact of a single device a weakness, when we consider 

connectedness as emerging from the ‘connected presence’ felt from a mesh of 

communications. The Inclusion of Other in the Self (IOS) Scale (Aron, Aron, & 

Smollan, 1992, as cited in Regan 2006) could perhaps be an alternative. This 

scale is one of the most commonly used in relationship science to measure 

subjective closeness in intimate relationships (Regan, 2006), and we suggest its 

holistic concern would make it more applicable. The work by Gooch and Watts 

(2011) is a good example of this. 

As ubiquitous computing continue to play a larger part in our social lives, it 

is our hope the uptake of such connectedness-oriented research can lead to 
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connectedness itself being a larger area of focus in HCI, in the same way “public 

opinion research gave rise to public opinion itself, as something to be identified, 

measured, and considered in […] product development” (Law & Urry, 2004, as 

cited in Gaver, 2012, p. 943).  
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CHAPTER 6. CONCLUSION 

This study has explored how the addition of implicitly communicated remote 

presence information to an existing communication pattern affected the 

experience of connectedness felt by a geographically separated couple. We took 

a design-oriented approach and explored the phenomenon through a dyadic 

remote presence indicator prototype and a four-week in-the-wild study. 

Based on an interactional perspective on emotion (Boehner et al., 2007), we 

have argued that connectedness is not naturally existing in a design, but rather 

emerging through an individual’s sense making process, which includes the 

technological artefact, the partner and the socio-cultural context. As argued by 

Dourish and Bell, “ubiquitous computing is in practice as much a social and 

cultural phenomenon as it is a technological one” (2011, p. 190), and thus 

“places itself […] into a broader disciplinary conversation with science and 

technology studies, sociocultural anthropology, and media and cultural studies.” 

(2011, p. 14). Consequently, an interdisciplinary literature review forms the 

basis for the interpretive thematic analysis of the reported experiences of two 

participants. 

The collected data shows that the remote presence awareness was used 

pragmatically to coordinate existing forms of communication, but also evoked 

feelings of connectedness. Interpretive analysis of the data generated three 

themes supporting the evocation of connectedness. 

Fidelity and ambiguity were two closely related themes. They highlight that 

when designing for connectedness, accuracy and richness of the remote presence 
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information is not imperative. Connectedness can be evoked from the meaning 

making stemming from the ambiguity of limited information. This study raises 

the question as to whether increased ambiguity can reduce the social obligation 

of reciprocity, while still delivering the affective benefits of remote presence 

awareness. This is an area to be explored in further work. 

The theme of exclusivity highlights that when viewing technology as an 

artefact, its concerns extend beyond the instrumental to include human values 

and aspirations. In the case of our technological relational artefacts, their 

exclusiveness supported the participants’ identity as a couple. The concepts of 

embedded meaning in artefacts (Csikszentmihalyi & Rochberg-Halton, 1981; 

Miller, 2008) and artefacts being incorporated into an extended self (Belk, 1988) 

are useful in this respect. 

In addition to these themes, the importance of place as an accumulator of 

relational value was demonstrated. This insight was not grounded in the 

participants’ reported experiences, but in the reflection of the author based on his 

own experience. It highlights the fact that the evocation of connectedness is 

individual and contextual, thus running the study again would have facilitated 

the generation of more and/or deeper insights.  

The presented insights can be used generatively when designing technology 

to support connectedness using the ‘awareness of presence’ design strategy. As 

such, they should be viewed as opening up the design space, rather than 

narrowing it down as traditional ‘implications for design’ (Dourish & Bell, 

2011). With further work, the insights can potentially be elevated to ‘strong 

concepts’ (Höök & Löwgren, 2012), applicable to a broader design space. 
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In addition, this study has developed knowledge at the particular instance 

level in the form of the prototype. As a particular instance, it occupies a single 

point in the design space for connectedness-oriented technology using remote 

presence awareness. As Gaver (2012) argues, a collection of such situated 

designs sharing a design space can not only make clear the dimensions of the 

space and help inform subsequent designs, but also form the basis for new 

research. In fact, this study is a case in point.  

Thus, it is our hope the contributions from this study can serve the continued 

development of connectedness-oriented technology supporting remote couples in 

feeling more connected and as a result, increase their well-being. 



 

 57 

REFERENCES 

Arriaga, X. B., Goodfriend, W., & Lohmann, A. (2009). Beyond the individual: 
concomitants of closeness in the social and physical environment. In D. 
J. Mashek & A. Aron (Eds.) Handbook of closeness and intimacy. 
Lawrence Erlbaum Associates. 

Bales, E., Li, K. A., & Griswold, W. (2011). CoupleVIBE: mobile implicit 
communication to improve awareness for (long-distance) couples. In 
Proceedings of the 2011 ACM conference on Computer supported 
cooperative work, 65–74. ACM. 

Baym, N. K. (2010). Personal connections in the digital age. Polity Press. 

Belk, R. W. (1988). Possessions and the extended self. Journal of consumer 
research, 15(2), 139–168. 

Biocca, F., Harms, C., & Burgoon, J. K. (2003). Toward a more robust theory 
and measure of social presence: review and suggested criteria. Presence: 
teleoperators and virtual environments, 12(5), 456–480. 

Boehner, K., & Hancock, J. T. (2006). Advancing ambiguity. In Proceedings of 
the 2006 international conference on human factors in computing 
systems, 103–106. ACM. 

Boehner, K., DePaula, R., Dourish, P., & Sengers, P. (2007). How emotion is 
made and measured. International journal of human-computer studies, 
65(4), 275–291. 

Braun, V., & Clarke, V. (2006). Using thematic analysis in psychology. 
Qualitative research in psychology, 3(2), 77–101. 

Brown, B., Reeves, S. & Sherwood, S. (2011). Into the wild: challenges and 
opportunities for field trial methods. In Proceedings of the 2011 
international conference on human factors in computing systems, 1657–
1666. ACM. 

Buchenau, M., & Suri, J. F. (2000). Experience prototyping. In Proceedings of 
the 3rd conference on designing interactive systems, DIS ’00, 424–433. 
ACM. 

Caughlin, J. P., & Petronio, S. (2004). Privacy in families. In Vangelisti, A. L. 
(Ed.). Handbook of family communication. Lawrence Erlbaum 
Associates. 

Chang, A., Resner, B., Koerner, B., Wang, X. C., & Ishii, H. (2001). 
LumiTouch: an emotional communication device. In Proceedings of the 
2001 ACM annual conference on Human Factors in Computing Systems, 
Extended Abstracts, 313–314. ACM. 



 

 58 

Charmaz, K. (2006). Constructing grounded theory: a practical guide through 
qualitative analysis. Sage. 

Chen, C.-Y., Forlizzi, J., & Jennings, P. (2006). ComSlipper: an expressive 
design to support awareness and availability. In Proceedings of the 2006 
ACM annual conference on Human Factors in Computing Systems, 
Extended Abstracts, 369–374. ACM. 

Chung, H., Lee, C.-H. J., & Selker, T. (2006). Lover’s cups: drinking interfaces 
as new communication channels. In Proceedings of the 2006 ACM 
annual conference on Human Factors in Computing Systems, Extended 
Abstracts, 375–380. ACM. 

Corbin, J., & Strauss, A. (2008). Basics of qualitative research. 3rd edition. Sage. 

Csikszentmihalyi, M., & Rochberg-Halton, E. (1981). The meaning of things: 
domestic symbols and the self. Cambridge University Press. 

Damasio, A. (1994). Descartes’ error: emotion, reason, and the human brain. G. 
P. Putnam’s Sons. 

Dey, A. K., & De Guzman, E. S. (2006). From awareness to connectedness: the 
design and deployment of presence displays. In Proceedings of the 2006 
international conference on human factors in computing systems, 899–
908. ACM. 

Dourish, P. (2001). Where the action is: the foundations of embodied 
interaction. MIT Press. 

Dourish, P., & Bell, G. (2011). Divining a digital future: mess and mythology in 
ubiquitous computing. MIT Press. 

Fagerberg, P., Ståhl, A., & Höök, K. (2004). eMoto: emotionally engaging 
interaction. Personal and ubiquitous computing, 8(1), 377–381. Springer. 

Fallman, D. (2003) Design-oriented Human-Computer Interaction. In 
Proceedings of the 2003 conference on human factors in computing 
systems, 225–232. ACM. 

Fornäs, J., Klein, K., Ladendorf, J., Sundén, J., & Svenningsson, M. (2002). Into 
digital borderlands. In Fornäs, J., Klein, K., Ladendorf, J., Sundén, J., & 
Svenningsson, M. (Eds.). Digital borderlands: cultural studies of identity 
and interactivity on the Internet. Peter Lang. 

Fox, E. (2008). Emotion science: cognitive and neuroscientific approaches to 
understanding human emotions. Palgrave Macmillan. 

Gaver, B. (2002). Provocative awareness. Computer supported cooperative 
work, 11, 475–493. 



 

 59 

Gaver, W. (2012). What should we expect from research through design? In 
Proceedings of the 2012 conference on human factors in computing 
systems, 937–946. ACM. 

Gaver, W., Beaver, J., & Benford, S. (2003). Ambiguity as a resource for design. 
In Proceedings of the 2003 conference on human factors in computing 
systems, 233–240. ACM. 

Gergen, K. J. (2003). Self and community in the new floating worlds. In Nyíri, 
K. (Ed.). Mobile democracy: essays on society, self and politics. 
Passagen Verlag. 

Gooch, D., & Watts, L. (2011). Up close and personal: social presence in 
mediated personal relationships. Proceedings of the 25th BCS 
Conference on Human-Computer Interaction, 227–236. ACM. 

Goodman, E., & Misilim, M. (2003). The sensing beds. Proceedings of 
UbiComp 2003. 

Grivas, K. (2006). Digital selves: devices for intimate communication between 
homes. Personal and ubiquitous computing, 10(2-3), 66–76. Springer. 

Harper, R. (2010). Texture: human expression in the age of communications 
overload. MIT Press. 

Hassenzahl, M., Heidecker, S.,Eckoldt, K., & Diefenback, S. (2012). All you 
need is love: current strategies of mediating intimate relationships 
through technology. ACM transactions on computer-human interaction, 
19(4), article 30. ACM.  

Hindus, D., Mainwaring, S. D., Leduc, N., Hagström, A. E., & Bayley, O. 
(2001). Casablanca: designing social communication devices for the 
home. In Proceedings of the 2001 conference on human factors in 
computing systems, 325–332. ACM. 

Höök, K. & Löwgren, J. (2012). Strong concepts: intermediate-level knowledge 
in interaction design research. ACM transactions on computer-human 
interaction, 19(3), article 23. ACM. 

IJsselsteijn, W., Baren, J., Markopoulos, P., Romero, N., & Ruyter, B. (2009). 
Measuring Affective Benefits and Costs of mediated awareness: 
development and validation of the ABC-Questionnaire. In Markopoulos, 
P., Mackay, W., & Ruyter, B. (Eds.). Awareness systems: advances in 
theory, methodology and design. Springer. 

Ishii, H., & Ullmer, B. (1997). Tangible bits: towards seamless interfaces 
between people, bits and atoms. In Proceedings of the 1997 annual 
conference on Human Factors in Computing Systems, 234–241. ACM. 

Johnson, R., Rogers, Y., van der Linden, J., & Bianchi-Berthouze, N. (2012). 
Being in the thick of in-the-wild studies: the challenges and insights of 



 

 60 

researcher participation. In Proceedings of the 2012 annual conference 
on Human Factors in Computing Systems, 1135–1144. ACM. 

Jordan, P. W. (2000). Designing pleasurable products. Taylor & Francis. 

Kahnemann, D., Krueger, A. B., Schkade, D. A., Schwarz, N., & Stone, A. A. 
(2004). A survey method for characterizing daily life experience: the Day 
Reconstruction Method. American Association for the Advancement of 
Science, 1776–1780.  

Kaye, J. J. (2006). I just clicked to say I love you: rich evaluations of minimal 
communication. In Proceedings of the 2006 annual conference on 
Human Factors in Computing Systems, Extended Abstracts, 363–368. 
ACM. 

Kay, J., Levitt, M. K., Nevins, J., Golden, J., & Schmidt, V. (2005). 
Communicating intimacy one bit at a time. In Proceedings of the 2005 
ACM annual conference on Human Factors in Computing Systems, 
Extended Abstracts, 1529–1532. ACM. 

King, S., & Forlizzi, J. (2007). Slow messaging: intimate communication for 
couples living at a distance. In Designing pleasurable products and 
interfaces 2007, 451–454. ACM. 

Kirwan, B. & Ainsworth, L. (1992). A guide to Task Analysis. Taylor & Francis. 

Kuwabara, K., Watannabe, T., Ohguro, T., Itoh, Y., & Maeda, Y. (2002). 
Connectedness oriented communication: fostering a sense of 
connectedness to augment social relationships. In Proceedings of the 
2002 Symposium on Applications and the Internet (SAINT '02), 186–193. 
IEEE Computer Society. 

Lakoff, G., & Johnson, M. (1980). Metaphors we live by. The University of 
Chicago Press. 

Lee, R. M., & Robbins, S. B. (2000). Understanding social connectedness in 
college women and men. Journal of counselling psychology, 45, 338–
345. 

Licoppe, C. & Smoreda, Z. (2005). Are social networks technologically 
embedded?: How networks are changing today with changes in 
communication technology. Social networks (27)4, 317–335. 

Lindley, S. E. (2011). Shades of lightweight: supporting cross-generational 
communication through home messaging. Universal Access in the 
Information Society, Online First, Springer. 

Lottridge, D., Masson, N., & Mackay, W. (2009). Sharing empty moments: 
design for remote couples. In Proceedings of the 2009 international 
conference on human factors in computing systems, extended abstracts, 
2329–2338. ACM. 



 

 61 

Löwgren, J. & Stolterman, E. (2004). Thoughtful interaction design: a design 
perspective on information technology. MIT Press. 

Makice, K. (2009). Phatics and the design of community. In Proceedings of the 
2009 international conference on human factors in computing systems, 
extended abstracts, 3133–3136. ACM. 

McCarthy, J. J. & Wright, P. (2004). Technology as experience. MIT Press. 

McCullough, M. (2004). Digital ground: architecture, pervasive computing, and 
environmental knowing. MIT Press. 

Miller, D. (2008). The comfort of things. Polity Press. 

Miner, C. S., Chan, D. M., & Campbell, C. (2001). Digital jewelry: wearable 
technology for everyday life. In Proceedings of the 2001 international 
conference on human factors in computing systems, extended abstracts, 
45–46. ACM. 

Nardi, B. A., Whittaker, S., & Bradner, E. (2000). Interaction and outeraction: 
instant messaging in action. In Proceedings of the 2000 ACM conference 
on Computer supported cooperative work, 79–88. ACM. 

Neustaedter, C., Harrison, St, & Sellen, A. (2013). Connecting families: an 
introduction. In Neustaedter, C., Harrison, St, & Sellen, A. Connecting 
families: the impact of new communication technologies on domestic life. 
Springer. 

Norman, D. A. (2004). Emotional design: why we love (or hate) everyday things. 
Basic Books. 

Ogawa, H., Ando, N., & Onodera, S. (2005). SmallConnection: designing a 
tangible communication media over networks. In Proceedings of the 13th 
annual ACM conference on multimedia, 1073-1074. ACM.  

Patton, M. Q. (2001). Qualitative research and evaluation methods. Sage. 

Petrelli, D., & Whittaker, S. (2010). Family memories in the home: contrasting 
physical and digital mementos. Personal and ubiquitous computing, 
14(2), 153–169. Springer. 

Portigal, S. (2013). Interviewing users: how to uncover compelling insights. 
Rosenfeld Media. 

Rasmussen, M. K., Lehoux, N., Ocnarescu, I., & Krogh, P. G. (2012). I’ll knock 
when I’m ready… Reflecting on media richness beyond bandwidth and 
imitation. In Proceedings of the 2012 Designing interactive systems 
conference. 106–115, ACM. 

Ratcliffe, M. (2008). Feelings of being: phenomenology, psychiatry and the 
sense of reality. Oxford University Press, Oxford. 



 

 62 

Regan, P. (2011). Close relationships. Routledge, Hove. 

Rettie, R. (2003). Connectedness, awareness and social presence. Paper 
presented at the 6th International Presence Workshop, Aalborg 
University, Aalborg, Denmark. 

Rittenbruch, M., & McEwan, G. (2009). An historical reflection of awareness in 
collaboration. In Markopoulos, P., Mackay, W., & Ruyter, B. (Eds.). 
Awareness systems: advances in theory, methodology and design. 
Springer. 

Rogers, Y. (2011). Interaction design gone wild: striving for wild theory. 
Interactions, 18(4), 58–62. ACM. 

Rogers, Y. (2012). HCI theory: Classical, Modern, and Contemporary. Morgan 
& Claypool. 

Schmidt, K. (2002). The problem with ‘awareness’. Computer supported 
cooperative work, 11(3-4), 285–298. 

Shneiderman, B., & Plaisant, C. (2009). Designing the user interface: strategies 
for effective human-computer interaction, 5th ed. Pearson. 

Smith, E. R. & Mackie, D. M. (2007). Social psychology, 3rd ed. Psychology 
Press. 

Smith, J. A., Flowers, P., & Larkin, M. (2009). Interpretative Phenomenological 
Analysis: theory, method and research. Sage. 

Stawarz, K., Garde, J., McLoughlin, C., Nicolaides, R., & Walters, J. (2012). 
Silka: a domestic technology to mediate the threshold between 
connection and solitude. In Proceedings of the 2012 ACM annual 
conference on Human Factors in Computing Systems, Extended 
Abstracts, 1309–1314. ACM. 

Strong, R. & Gaver, W. W. (1996). Feather, Scent, and Shaker: supporting 
simple intimacy. In Proceedings of CSCW’96, 29-30. 

Taylor, A. & Harper, R. (2003). The gift of the gab: a design oriented sociology 
of young people’s use of mobiles. Computer Supported Cooperative 
Work, 12(3), 267–296. 

Townsend, K. C., & McWhirter, B. T. (2005). Connectedness: a review of the 
literature with implications for counseling, assessment, and research. 
Journal of counseling & development, 83, 191–201. 

Tollmar, K., Junestrand, S., & Torgny, O. (2000). Virtually living together. In 
Proceedings of the 3rd conference on designing interactive systems: 
processes, practices, methods, and techniques. DIS’00, 83–91. ACM. 



 

 63 

Tollmar, K. & Persson, J. (2002). Understanding remote presence. 
In Proceedings of the second Nordic conference on Human-computer 
interaction (NordiCHI '02), 41–50. ACM. 

Tolmie, P., Pycock, J., Diggins, T., MacLean, A., & Karsenty, A. (2002). 
Unremarkable computing. In Proceedings of the 2002 international 
conference on human factors in computing systems, 399–406. ACM. 

Tolmie, P. & Crabtree, A. (2008). Deploying research technology in the home. 
In Proceedings of the 2008 ACM conference on computer supported 
cooperative work, 639–648. ACM. 

Tsujita, H., Siio, I., & Tsukada, K. (2007). SyncDecor: appliances for sharing 
mutual awareness between lovers separated by distance. In Proceedings 
of the 2007 international conference on human factors in computing 
systems, 2699–2704. ACM. 

Turkle, S. (2011). Alone together. Basic Books. 

Vetere, F., Smith, J., & Gibbs, M. (2009). Phatic interactions: being aware and 
feeling connected. In Markopoulos, P., de Ruyter, B., & Mackay, W. 
(Eds.). Awareness systems: advances in theory, methodology and design. 
Springer. 

Winograd, T. & Flores, F. (1986). Understanding computers and cognition: a 
new foundation for design. Addison-Wesley. 

Wright, P., & McCarthy, J. (2008). Empathy and experience in HCI. In 
Proceedings of the 2008 international conference on human factors in 
computing systems, 637–646. ACM. 



 

 64 

APPENDICES 

Appendix A: Information sheet form 

 

  

 



 

 65 

Appendix B: Illustrative transcript 

Interview with Alfie: 

Q: Can you tell me a little about how you felt living with this 
prototype? 
A: It was interesting 
 
Q: In what way? 
A: Just being reminded that, you know, [Anna] was at home or next 
to when the light came on, you know, made me think of her when I 
looked at it for sure. Wondering what she was doing, made me when 
the light was off as well. So it was quite good fun. 
 
Q: How did it compare to the thoughts you had before you started 
using it? 
A: I didn’t really think about what it was gonna be like before, 
because I didn’t know exactly what it was, but certainly I 
probably spent more time thinking about [Anna] that I normally 
would have done. It sits right in the corner of my desk. 
Certainly while she’s been away for some time. I kind of probably 
get used to it a bit easier I think than she does, so you know, 
probably made me consider her more often than I would perhaps 
have done. 
 
Q: I think you told me last time that you had lots of her stuff 
in the flat because she used to live there. 
A: Yes, that’s true, I do have a fair bit of it, but it’s all 
sort of in drawers in the bed room, I mean, obviously I do lots 
of bits of washing when she leaves here. So, I do think about her 
quite a lot, but more when I sit at my desk where the box was. 
When I’m here on my own I tend to spend a lot of time in my sort 
of little office. 
 
Q: Did how you felt about the prototype change over the 4 weeks? 
I know there was about 10 days where you weren’t sure if it was 
working probably… 
A: Yes, we weren’t sure if it was working properly or if it was 
part of the experiment, but we think it was probably because of 
the internet connection in her flat. She got it in a different 
place which seemed to be more consistent. So, in the first part 
we weren’t sure how it all worked, and so why it wasn’t picking 
us up or why it wasn’t working, so we probably spent quite a lot 
of time on the phone during that part trying to make it work. And 
then once it started working more reliably, yeah it was kind of, 
it seemed to [Skype freezes] 
 
Q: I was at home more often than [Anna] was, so I would sit at 
home and see her light come on and try and give her a ring then, 
knowing she’d come in. I assumed mine was on most of the time 
because I was in so close proximity to it most evenings. So yeah, 
it got me into a little bit of trouble. I didn’t phone her for a 
day or two because I was busy working and obviously I saw the 
light come on and go off and come on and go off, so I got into a 
little bit of trouble because she thought I’d forgotten about 
her. My light was on, but I hadn’t phoned her. 
 
So yeah, it was interesting, and when it wasn’t quite working 
there was quite a lot of sort of jumping around in front of the 
sensor “I’m dancing in front of my sensor” “The light hasn’t come 
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on yet” so it was quite funny, quite amusing at that point when 
we were trying to make it work. Cause we thought maybe we were 
doing something wrong. And then you know, like I said, it sort 
of, it did remind me of having her nearby, because the box sort 
of represented her I suppose. So it was kind of a little… at 
times I thought it was like having her sitting on the couch 
behind me so I felt myself maybe not going to, you know, doing 
anything on the internet that I shouldn’t be doing, you know? 
 
Q: That’s interesting, you thought the box represented her in a 
way you said. You knew where her box was in her room, right? 
A: Yeah, I did. I knew where it was roughly. 
 
Q: And did your box make you think about her in general, or about 
her in her room? Was her room part of it you think? 
A: No, I think I probably thought about her more so than about 
her surroundings. Because I knew it was in her room, and that’s 
pretty much just a small room. So I knew she was at home, and I 
didn’t really think about the room more than she was at home. 
Sort of, the same as me, you know, at home on her own. 
 
Q: When I compare your answers to the ABC-Questionnaire, there’s 
one thing that stands out. You pretty much answer the same to all 
the questions apart from the one concerning expectations, where 
you are directly opposite. So it looks like [Anna] was expecting 
you to call her, but she didn’t think you were expecting her to 
call you as much. And you were directly the opposite. 
A: Yeah, I guess my sort of experience of growing up, I went to a 
boarding school, so I spent a long time away from home not 
really… you know away from my parents in a little insular 
boarding school, and [Anna] has the complete opposite type 
upbringing, she lives at home the whole time, so I always, I feel 
I can, I’m used to long periods of separation from people who are 
close to me, more so than she is, so I wouldn’t necessarily 
expect her to call me more often than I would call her because I 
know that she’d appreciate that. Obviously I appreciate it too, 
but it’d be more me phoning her rather than waiting for her to 
call me. 
 
Q: Can you give an example of what kinds of things you were 
thinking when you saw the little green light go on? 
A: Really just, I most often thought, you know, that’s her, got 
home, she’s finished being busy today, because she’s been working 
so hard, and you know, give her a sort of some.. she’ll probably 
be getting herself some dinner sorted out, and the next time it 
comes back on try and give her a wee ring because she’ll be 
thinking about trying to relax for a little bit for the evening. 
So kind of that’s, when I’d see the light come on that’s what I’d 
initially think. You know, I’m glad she’s home, really. Because 
normally she’d have come home to my flat, but that’s, so yeah, 
when I’d see the light come on that’s pretty much what I’d be 
thinking about. And then, depending whether I was busy into 
writing something myself, I’d either try and phone her then or 
wait till I was finished and then hope she’d finished, whatever 
dinner or work she was doing and then give her a shout on the 
phone. 
 
Q: You used it also as a way to see if she was available for a 
call? 
A: Yeah. You know, a lot of the work she’s been doing is between 
the university buildings and the library and the internship where 
she’s not able to use her phone, so better to phone her when 
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she’s at home. My job is a lot more relaxed so I can use my phone 
for personal stuff during the day, but she can’t. 
 
Q: I can see there’s a kind of pattern where both lights were on 
for a while in the morning and then again in the evening. Did you 
notice the light when you got up in the morning? 
A: I would trigger my light getting my mobile and my keys and my 
cigarettes off my desk in the morning. My office is separate from 
my bedroom and I tend to put all my stuff down on the desk. 
[Anna]’s was obviously in her bedroom so she would turn hers on 
when she got up. I don’t really remember them, hers being on when 
I got up. My job is quite easy so I don’t have to get up too 
early. My getting up time is embarrassingly 8:45 so probably not 
overlapping with her so much in the morning time. She was out 
earlier generally. 
 
Q: Would you look for it when you came into the room in the 
morning? 
A: Yeah, I would notice if it was on. There was once or twice it 
was on when I was up a bit earlier I think. You know, it was 
right on my desk, it was nothing I was looking at specifically, 
but I would have noticed it being on. 
 
Q: [Anna] mentioned she knew you’d been up early one day because 
she’d seen it, and then you talked about it that same evening. 
A: Yeah, I think I had an early shift at work, and was up 
unusually early so we coincided. And then I think I ended up 
having one of those days where nothing really goes right so I had 
quite a lot to moan about on the phone in the evening. 
 
We also, we had a hiatus of phone calls because we’d both run up 
quite large phone bills over the last couple of months because we 
were on terrible talk plans and ran out of our minutes. And 
that’s partly why I got in trouble… she had said a couple of 
weeks previously ‘you don’t have to phone me every day’… because 
we were trying to save minutes, so then I didn’t phone her for a 
day and then I got in trouble the next day. So we were in the 
beginning of using the boxes trying not to speak too long on the 
phone because we’d just been stung for £300 between us. So that 
was what we were trying to avoid. 
 
Q: You mentioned in your diary that it would be nice to be able 
to see when your sensor had detected you so you knew that 
[Anna]’s light was on. 
A: That was maybe more in the beginning when we weren’t sure if 
it was working. Once we knew it was working I assumed it’d pick 
me up. 
 
Q: Did you feel how you felt about the box changed once you knew 
it was working correctly? 
A: Yeah probably. I think we established it was the internet 
connection fairly early on and there was nothing [Anna] could do 
about it until I went down for my work and then “what if we put 
it there” and “what if we buy this” so in the end, once she got 
it working it was the same as at the very beginning, the way I 
felt about it at the beginning. It was just in that middle bit. I 
kind of ‘hoped’ that it would work because her internet was so 
terrible that it did come and go. I assumed that my internet is 
stable so if my light is on and [Anna] didn’t flex in she’d see 
it, and if she doesn’t there’s nothing I can do about it.  
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We did wonder how long the lights stayed on for, because I was 
speaking to [Anna] one day when she was at home and then she left 
and we chatted on the phone while she went somewhere and I was 
like ‘you’re still at home’! So it was interesting to me to know 
sort of what the polling rate was, but that’s more from my 
curiousness to understand how things work. 
 
Q: You made an interesting note in your diary as well “sometimes 
I’m feeling voyeuristic watching the light, knowing that [Anna] 
is there sat at home wondering what she’s doing”. 
A: Yeah, assuming I’ve been sat still at home my light might’ve 
gone off, but I could see her light was on, I thought “I’m almost 
watching you I just can’t see you”. I’m observing you, I’m 
thinking about you. If I was there you wouldn’t know I was there. 
 
Q: Did anyone see your prototype or have you discussed it with 
anyone? 
A: Yeah, I chatted to a couple of my friends about it. I was 
chatting to them at work and one of them the other night. More 
for when I got in trouble for not phoning her I was talking to 
some very good friends of mine so I was telling them about it. 
They seemed to think it was an interesting idea. A bit more… 
something different to an app on a phone or something you use to 
check-in and check-out. Something more autonomous, and a little 
bit of feedback in terms of long-distance. Almost all my friends 
live in [Scotland] with their wives or girlfrends, so I’m the 
only one in that friend group who’s got a long-distance 
relationship going on. They were quite interested by it I think. 
 
Q: Did you feel your other ways of communication changed? 
A: Not really. We tend to still bounce between during the day 
text messages and email and then in the evening phone calls can 
be anywhere between 10 minutes and an hour depending on what’s 
been happening or how busy we’ve been during the day usually. So 
I don’t really think that’s changed much other than you’ve been 
sort of ‘spurred on’ by the light to maybe call earler or wait 
until she was at home or whatever.   
 
Q: Did you feel the prototypes were sort of an external symbol of 
your relationship? 
A: Not really. I think the majority of people who see [Anna] when 
she’s up here or when she lived here, they all know that she’s 
been away for a long time on the course, and the few people 
that’s been in and out of my flat, apart from remarking on what 
it was, didn’t I think see it as a symbol of our relationship. 
Again, we’ve done it before when she’s lived away and I think I’m 
probably more used to sort of dealing with that and so it’s not 
such a big deal. I don’t like it, and that’s why I’m moving to 
London, but I think I can probably better cope with it than 
perhaps [Anna] can. Without getting maybe so lonely, so not 
needing so many extra things to remind me of our relationship 
because it’s… I think about it every day so I don’t need to be 
reminded about it I think. 
 
Q: Do you think it would’ve been different if you’d made the 
prototype yourself and maybe given it to her as a present? 
A: Yeah, I think if I’d been able to come up with the idea and… I 
could probably have built something similar, and yeah, it’d 
probably have been received differently, she might have thought 
it was a romantic something that showed some extra extra thought 
and feeling. It’s good to put into relationships, and yeah, like 
I said, it’s quite good idea and I thought it was certainly 
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better than something on a smart phone or similar type of thing 
like you know messenger type service on a computer because it was 
autonomous. It could see when you got home, you didn’t have to do 
anything, and that sort of made it a little bit more interesting 
to me. 
 
Q: On that note, instead of the one-bit information, how do you 
think you would have felt if it had been more information, the 
ultimate being a webcam that turned on? 
A: I think it’s good to have less information.  You could argue 
in our situation where [Anna] is working so hard, that a ‘busy’ 
light that she could turn on like a switch or something, for our 
situation might’ve been useful because occasionally I phoned her 
right when she was in the middle of working and she was really 
busy and if she’d been able to say “I’m busy’… but, I think if 
she wasn’t that busy I think it’s better to have it as simple 
one-bit either it’s on or it’s off. A webcam would feel a little 
bit too much. I wouldn’t like it if every time I came home the 
webcam came on, because it’s not quite the right thing. Somewhere 
between the one-bit and a webcam you’ve obviously got all the 
social media and different types of… a sliding scale of all the 
different contact methods. I think it was nice to have simple, 
like you say, that one bit of information that is rele… that is 
important. She’s at home and not out somewhere. 
 
Q: Did you feel you got more out of it than that one bit of 
information? 
A: Yeah I think I did. Like I said, it made me think about it. 
And what she was doing and then prompted me to talk to her about 
it and help her through all the hard things she’s busy with. She 
needs a little bit of support with some of her ideas and I feel I 
can give that to her, so by listening and thinking a little bit 
more about her I was probably better at helping her the last few 
weeks. 
 
Q: Will you be sorry not to have the prototype any more? 
A: Yeah, I got used to having it just in front of my mouse, and 
having it sort of as a reference point, you know ‘there’s 
[Anna]’. I definitely noticed it not being there last night, so 
yeah, probably, we’ll see. 
 
Q: Do you think the light going on and off added anything 
compared to if you had had anything else in that position, maybe 
a present [Anna] had given you? 
A: I think, yeah I do have one or two things she’s given me that 
I do look at and think about her, and I’ve given her a couple of 
things also that I think she really likes, so I think it added to 
that. And knowing that it was the same thing, that she’s got 
pretty much a similar thing sitting there doing the same thing, 
it kind of, I think it pulled us a little bit closer over the 
period of time, it certainly felt like it did. 
 
Q: Just as seeing your light on made you think of her, did the 
fact she could see that you were there also make you think of 
her? 
A: Probably not so much, I think she knows, I mean I tend not to 
do so much in the evenings so I’m typically always at home and 
usually always roughly in the same place, so I think she’d 
probably expect me to be there, she’d know where I’d be, and if 
the light was on she’d know what I was doing and if it was off 
it’d be because I was at work. I don’t know really what she’d 
have been thinking when she saw my light on other than I was at 
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home. So I guess I didn’t really think about what she might be 
thinking when I was at home about me. 
 
It was good fun having it, certainly. 
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Appendix C: Modified ABC-Questionnaire including results 

 
ABC-Questionnaire 

 

 

 

 

Age:  

Gender:    M / F  

 

 

 

 

 

On the following pages you will be asked questions about you experiences 
regarding communication with your partner using the prototype. There are no 
right or wrong answers, we are interested in your personal opinions and 
experiences. Do not think about questions for a long time, but try to rely on your 
first reaction.  
Some questions ask you about the experiences of your partner. we are 
interested in your view on their feelings and experiences, so it is no problem if 
you are not sure about this. Just try to give the answer that you think is most 
suitable.  
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1 = I strongly disagree 
2 = I disagree 
3 = I disagree a little 
4 = I agree nor disagree 
5 = I agree a little 
6 = I agree 
7 = I strongly agree 

 

 

 

2. After a contact the other keeps thinking about me for a long time. 

Strongly 

disagree 
1 2 3 4 5 6 7 

Strongly 

agree 

 

6. The other feels part of a group because of the contacts.   

Strongly 

disagree 
1 2 3 4 5 6 7 

Strongly 

agree 

 

7. The other finds it difficult to stay in touch with me through this medium. 

Strongly 

disagree 
1 2 3 4 5 6 7 

Strongly 

agree 

 

9. If I contact the other, I expect him/her to respond. 

Strongly 

disagree 
1 2 3 4 5 6 7 

Strongly 

agree 
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10. The other experiences the contacts as an invasion of his/her privacy. 

Strongly 

disagree 
1 2 3 4 5 6 7 

Strongly 

agree 

 

14. I find it easy to keep to myself those things that I don’t want to share. 

Strongly 

disagree 
1 2 3 4 5 6 7 

Strongly 

agree 

 

15. I expect the other to contact me regularly. 

Strongly 

disagree 
1 2 3 4 5 6 7 

Strongly 

agree 

 

17. During the day I regularly think back to a contact with the other. 

Strongly 

disagree 
1 2 3 4 5 6 7 

Strongly 

agree 

 

18. The contacts make me feel involved in what is happening in our group. 

Strongly 

disagree 
1 2 3 4 5 6 7 

Strongly 

agree 

 

20. This medium helps me to keep contact with the other. 

Strongly 1 2 3 4 5 6 7 Strongly 
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disagree agree 

 

21. The other is disappointed if I don’t contact him/her for a long time. 

Strongly 

disagree 
1 2 3 4 5 6 7 

Strongly 

agree 

 

23. The contacts make the other feel a sense of unity in our group. 

Strongly 

disagree 
1 2 3 4 5 6 7 

Strongly 

agree 

 

24. Through our contacts, the other learns more about me than I would like him/her 

to know. 

Strongly 

disagree 
1 2 3 4 5 6 7 

Strongly 

agree 

 

26. The contacts make me feel involved in the other’s life. 

Strongly 

disagree 
1 2 3 4 5 6 7 

Strongly 

agree 

 

30. Aside from our contacts, the other hardly thinks about me. 

Strongly 

disagree 
1 2 3 4 5 6 7 

Strongly 

agree 
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31. I feel part of a group because of the contacts. 

Strongly 

disagree 
1 2 3 4 5 6 7 

Strongly 

agree 

 

32. The other expects me to contact him/her regularly. 

Strongly 

disagree 
1 2 3 4 5 6 7 

Strongly 

agree 

 

34. Aside from our contacts, I hardly think about the other 

Strongly 

disagree 
1 2 3 4 5 6 7 

Strongly 

agree 

 

35. The other finds it easy to keep to him/herself those things that s/he doesn’t want 

to share. 

Strongly 

disagree 
1 2 3 4 5 6 7 

Strongly 

agree 

 

39. The contacts make the other feel involved in my life. 

Strongly 

disagree 
1 2 3 4 5 6 7 

Strongly 

agree 

 

41. I am disappointed if the other doesn’t contact me for a long time. 

Strongly 1 2 3 4 5 6 7 Strongly 
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disagree agree 

 

44. The contacts make me feel a sense of unity in our group. 

Strongly 

disagree 
1 2 3 4 5 6 7 

Strongly 

agree 

 

45. After a contact I keep thinking about the other for a long time. 

Strongly 

disagree 
1 2 3 4 5 6 7 

Strongly 

agree 

 

47. I find it difficult to stay in touch with the other through this medium. 

Strongly 

disagree 
1 2 3 4 5 6 7 

Strongly 

agree 

 

48. Through our contacts, I learn more about the other than s/he would like me to 

know. 

Strongly 

disagree 
1 2 3 4 5 6 7 

Strongly 

agree 

 

51. If the other contacts me, s/he expects me to respond. 

Strongly 

disagree 
1 2 3 4 5 6 7 

Strongly 

agree 
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52. The contacts make the other person feel involved in what is happening in our 

group. 

Strongly 

disagree 
1 2 3 4 5 6 7 

Strongly 

agree 

 

53. I experience the contacts as an invasion of my privacy. 

Strongly 

disagree 
1 2 3 4 5 6 7 

Strongly 

agree 

 

56. During the day the other regularly thinks back to a contact with me. 

Strongly 

disagree 
1 2 3 4 5 6 7 

Strongly 

agree 

 

60. This medium helps the other to keep contact with me. 

Strongly 

disagree 
1 2 3 4 5 6 7 

Strongly 

agree 

 

 

You have finished this questionnaire 

 Thank you for you cooperation!  
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Results 
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Appendix D: Results from log files 

Times when both LEDs were lit simultaneously 

Anna & Alfie: 

 

 


