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ABSTRACT 

The motivation for this research was to understand and evaluate group sharing 

behaviour in close proximity with homogenous devices like mobile phones. No 

research to date has sought to understand sharing behaviour in pairs and groups 

while underpinning the importance of group sharing in close proximity; and 

evaluating factors like efficiency, feedback, engagement, overall usability and 

adoption of relevant proximity sharing devices in a social group setting. Study one 

recruited 63 individual participants aged from 18 to 60. Study two recruited 30 

participants from the first study to form ten groups in order to explore group 

behaviour patterns. Methods like diary studies and laboratory experiments were 

applied to answer the research questions. Study one aims to understand behaviour in 

pairs and groups based on current sharing practices. This study found that, in close 

proximity, sharing behaviour does occur in groups while sharing artefacts like 

Photos, Text Messages, Links, Videos, Games and Maps. It was also observed that 

proximity sharing most often occurs outdoors in noisy environments where feedback 

is important. Participants sought to establish an engaging relationship among friends 

and employ efficient means of sharing among known users. It was also observed 

that participants wanted a more efficient means of sharing, having direct relevance 

to usability and satisfaction. Findings from study were applied to design the second 

study to evaluate ‘Chirp’ – a novel technology proposed to all participants. Users 

found it straightforward to send content using Chirp. However, participants did not 

find it straightforward to receive content through this technology primarily due to 
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the lack of feedback. While evaluating Chirp, it was also observed that participants 

found it fun and engaging as compared to current sharing practices. However, 

technology could be improved in respect of overall usability and feedback, 

especially in noisy environments. It was also not significantly faster to share using 

Chirp than via current sharing practice. These findings imply that future work 

should primarily address feedback in a natural environment; and should seek to 

improve the usability and efficiency of the technology.  
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CHAPTER 1. INTRODUCTION 

The motivation for this research was to understand and evaluate sharing 

behaviour in pairs and groups of people in close proximity with homogenous 

devices like mobile phones. Furthermore, this research concerns a novel technology 

called Chirp that uses Near Field Communication (NFC), to allow users to touch 

devices together to start sharing. Users can then share content within a centimetre’s 

proximity. Chirp needs to be activated on the device to facilitate sharing. Sharing 

can take place almost instantaneously following launch with the press of a button. 

The application’s functionality allows users to send pictures, text messages and links 

to one or more users. It uses a ‘birdsong’ sound to provide auditory feedback to 

users while sharing data across devices. This sound is suggestive of a robotic bird 

sitting on a server that enables the transfer of data. The technology is available free 

of charge at the Apple store for iPhone users. 

Certain terms are defined here for the purpose of this research. First, the term 

‘social’ refers to the social space where interaction takes place between people in an 

informal environment (Hall, 1966). Second, the term ‘group’ refers to two or more 

people coming together to interact implicitly or explicitly for a period of more than a 

few minutes (Freud, 1959; Jaques et al., 2007). Third, the term ‘collaboration’ refers 

to an activity where people come together and share content (Norman, 1998). For 

the purpose of this study, collaboration aims to address mobile phones that must be 

able to contextually share information (Greenberg et al, 1999; Sommer, 1965). 

Finally, the term ‘proximity’ refers to being within arms-reach of another person or 
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object where personal and intimate information can or could be shared (Boschma, 

2010; Hall, 1966; Torre et al., 2005). In addition, society and social interests in close 

proximity are additional research interests for this study (Terry et al., 2002). 

Relatively few studies have addressed social group sharing in close proximity 

(Clawson et al., 2008; Greaves et al., 2009; Henrysson et al.; 2005; Kostakos et al., 

2009; Kun et al., 2007; Patel et al., 2009). Some studies describe the mechanisms by 

which people share in close proximity using mobile phones (Beale, 2005; Eagle et 

al., 2005; Kortuem, 2005; Raento, 2005). Some other studies have described the 

interactions and gestures based on proximity sharing that include holding devices 

close to one another, by shaking them, by bumping them together, by pointing them 

in a similar direction and tagging relevant information, by picking and dropping or 

pressing a button (Hinckley, 2003; Hinckley, 2004; Holmquist, 2001; Rekimoto, 

1997; Rekimoto, 2003; Swindells et al., 2002). The latter form of interaction 

involves functionality closest to Chirp. It includes the pressing of a button to share 

information (Rekimoto, 2003). Some other studies have also addressed sharing in 

groups with mobile phones and limit itself to artefacts like pictures (Clawson et al., 

2008) and sharing through projected displays among social groups (Patel et al., 

2009). To establish a gap in literature, it can be identified that no research to date 

has sought to understand sharing behaviour in pairs and groups while underpinning 

the importance of group sharing in close proximity; and evaluating factors like 

efficiency, feedback, engagement, overall usability and adoption of relevant 

proximity sharing devices based on Near Field Communication in a social group 

setting. 
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Study one explores sharing behaviour in close proximity with mobile phones, in 

pairs and in groups. Diary studies were conducted to provide qualitative and 

quantitative insights to help understand sharing behaviour. The primary aims of the 

study were to understand and analyse what types of content people share via their 

mobile phones while in close proximity, how people share content via their phones 

and using which medium, where they share, that is, the location where proximity 

sharing takes place, and finally their motivation and reasons for doing so in close 

proximity. 

Building upon the first study, study two aims to explore sharing behaviour in a 

laboratory setting. The study reports an understanding of Chirp that allows users to 

share content among a group of people in close proximity by pressing a button on 

the device. The experiment was designed to aid group-centric sharing and to provide 

qualitative and quantitative insights to help understand participant sharing 

behaviour. The study’s primary aims were to understand sharing behaviour with 

current practices as well as with the technology introduced, to evaluate the 

quickness of sharing with current practices and with the technology introduced, to 

gain initial insights into opinions regarding participants’ sharing behaviour with the 

introduction of technology, to understand if Chirp is fun and engaging as compared 

to current sharing practices, to evaluate the overall usability of the new technology, 

to explore the importance of feedback with group sharing in close proximity and to 

evaluate the likelihood of participants’ adoption of such technology in the future.  
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The remaining chapters are organised as follows. Chapter 2 describes the 

literature review undertaken in the area of proximity sharing with mobile phones. 

Chapter 3 describes study one, which includes a diary study, conducted to 

understand the motivations for group sharing in close proximity. Chapter 4 provides 

a discussion and conclusion for the first study, and introduces the follow up study. 

Chapter 5 describes study two, which evaluates proximity sharing based on current 

sharing practices along with a technology proposed to understand efficiency, 

feedback in noisy environments, engagement, overall usability and adoption patterns 

for the future. Chapter 6 provides a discussion around study two. Finally, chapters 7 

and 8 describe the future work to be conducted and offer some concluding remarks.  
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CHAPTER 2. LITERATURE REVIEW 

2.1  Related Work 

Information access through mobile devices has largely been expanding across 

the world (Pearce, 2011). Mobile users need to access and share content in-situ, 

depending on the time, place and context (Korpipaa et al., 2003). Research states 

that people share information while they are face-to-face; but that body position and 

interaction methods vary from person to person (Deasy, 1985; Rodden, 2003). Peer-

to-peer file sharing currently works on wired networks. A large number of computer 

mediated systems aim to allow users to engage socially with one another. Among 

such systems, Napster and Kazaa are most commonly used (Kolbitsch et al., 2006). 

These systems allow users to share information via an online medium; but they lack 

the face-to-face spontaneous collaboration that mobile phones can provide. In 

addition, according to a study by Goh et al. (2009), the most commonly shared 

content type over the mobile are images, which were shared by 98.76% of 

participants while only 1.07% of people were seen sharing videos. However, this 

study does not address sharing in a social environment among groups of people in 

close proximity. In addition, the technological advancements since 2009 render this 

study as out of date; and users’ mobile sharing needs continue to change and evolve.  

Social Groups  

Despite the study undertaken by Kindberg et al. (2005) to evaluate sharing with 

mobile phones, there have been few studies to understand and evaluate sharing in 
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close proximity in social groups. Research focuses on sharing with pictures in a co-

located environment within small social groups (Clawson et al., 2008). Clawson et 

al.’s research focuses on the implementation of an application called Mobiphos that 

allows users to share pictures in groups and in close proximity; it employed a field 

study to understand spontaneous photo capturing and sharing behaviour of 

participants. Findings show that participants were actively sharing pictures in close 

proximity, while interacting with other group members on a tour. A follow up study 

by the same group of researchers, lead by Patel (2009), discusses user engagement 

while using Mobiphos limiting itself to a touring and sightseeing environment and 

with results based on a field study. Another application called ‘View and Share’, 

researched by Greaves et al. (2009), shows that people share pictures within a group 

scenario in close proximity. This application, however, also allows one to share by 

projecting the picture onto a display as a means of sharing. A study by Henrysson et 

al. (2005) evaluates engagement with proximity sharing devices, limiting itself to 

games and augmented reality within the gaming space. Research by Kun et al. 

(2007) focus on a user study that discusses the art of ‘storytelling’ while sharing 

pictures in a co-located environment; limiting itself in the types of content that can 

be shared in close proximity. Another user study describes an application that allows 

sharing in close proximity through contacts from an address book (Kostakos et al., 

2006; Sarmenta 2012). It also compares the uses for Bluetooth and NFC technology, 

showing that participants preferred NFC to Bluetooth for face-to-to interactions 

because it involved fewer steps to share information; but limits its user study to 

evaluating how contacts are shared in close proximity. These studies lack any 
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analysis of various other types of artefacts that are shared, that this research aims to 

address. More importantly, this research extends itself by contributing to a research 

space that understands and evaluates engagement in comparison to current sharing 

practices. By contrast, past research has not sought to compare the relevant 

technology with then-current alternatives.  

Mechanisms And Techniques  

Many previous mechanisms for sharing between devices in close proximity 

required a manual entry of a network address (Myers, 2001). Some others required 

head mounted cameras or radio frequency identification tags on every system 

(Kohtake, 1999; Rekimoto, 1999; Want 1999). A few studies (Kostakos et al., 2006; 

Sarmenta 2012) have been undertaken with respect to mobile phone sharing through 

a wireless network based on NFC that this study aims to address. This includes 

accessing real-time information without prior knowledge of an Internet Protocol 

address. 

The mechanisms of sharing in close proximity and with mobile phones can be 

seen in an application called BlueDating, which was researched by Beale (2005), 

and which locates people close by and who have similar dating profiles to a user.  

The idea of BlueDating is to locate prospective partners without having to travel 

long distances to pursue a relationship. It therefore, encourages face-to-face 

interaction in pairs and groups via a technology called Bluetooth. In addition the 

system is also capable to sharing content like photos, videos and audio. Another 

application, called ContextContacts (Raento, 2005), allows users to share contact 
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information with their mobile phones over a Bluetooth network with people nearby 

and across distances; and is used by pairs or groups of people who already know 

each other. Another mobile phone application used for face-to-face communication 

is BlueAware (Eagle et al., 2005). This application scans nearby Bluetooth devices 

and sends across the information that was being shared, for example a photograph 

and contact details. A system called Proem researched by Kortuem (2005) supports 

information collaboration between unknown individuals through user profiles. 

However, none of these studies provide the background to their research by 

describing the then-current artefacts that people share, the medium of sharing, users’ 

typical locations and their motivations for doing so in close proximity. In addition, 

they lack in providing its readers with a background user research and usability 

evaluations prior to the implementation of such mechanisms for proximity sharing. 

In addition, these studies do not evaluate the efficiency and overall usability of such 

mechanisms and techniques in comparison to current sharing practices, that this 

study aims to address.  

User Interface Interactions  

Some studies describe the user interface interactions based on proximity sharing 

devices that include holding two devices together and ‘stitching interactions’ 

between devices (Hinckley, 2004), shaking them (Holmquist, 2001), bumping them 

together (Hinckley, 2003), by pointing in the similar direction and tagging 

information (Rekimoto, 2003; Swindells et al., 2002), by picking and dropping 

items from one device to another through direct manipulation (Rekimoto, 1997) and 

by using direct manipulation by pressing a button to share information (Rekimoto, 
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2003).  Rekimoto’s study describes a method that entails holding a couple of devices 

together and then pressing a button to start sharing content. In addition, the devices 

identify each other through the distance and strength in wireless connectivity. As a 

result, users do not need to be extremely close together once a connection has been 

established. The latter method of interaction is closely related to this research. 

However, these studies do not contribute to the development of an in-depth 

understanding of how these interactions might affect feedback in close proximity.  

To establish a gap in literature, it can be identified that no research to date has 

sought to understand sharing behaviour in pairs and groups while underpinning the 

importance of group sharing in close proximity; and evaluating factors like 

efficiency, feedback, engagement, overall usability and adoption of relevant 

proximity sharing devices based on Near Field Communication in a social group 

setting. 
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CHAPTER 3. STUDY ONE 

3.1 Introduction 

Study one explores sharing behaviour in close proximity with mobile phones in 

pairs and in groups. In order to eventually understand and evaluate group sharing 

behaviour, it was important to first step back and understand behaviour with pairs of 

people sharing in close proximity. To explore this topic, diary studies were 

conducted to provide qualitative and quantitative insights to help understand sharing 

behaviour. This chapter goes on to elaborate the methodology and findings from 

study one, which brought up new research questions that were then addressed in 

study two.  

The main aims of the first study were: 

• To understand current sharing behaviour with mobile phones in close proximity 

among pairs and groups of people. 

• To analyse what types of content people share via their mobile phones while in 

close proximity. 

• To understand how and where people share content via their mobile phones.  

• To gauge insights into the motivations and reasons for sharing content in close 

proximity.  

The research questions have been listed as follows: 

• RQ1: What do people share in close proximity? 
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• RQ2: How do people capture and share in close proximity? 

• RQ3: Where do people most often share in close proximity?  

• RQ4: What are the motivations behind sharing in close proximity? 

3.2 Methodology 

Many methods exist to help capture data in-situ from mobile users. The current 

research uses a diary study to understand the artefacts that are shared, how and 

where it is being captured and the motivations behind these activities. According to 

Patton (2002), Preece et al. (2011) and Sohn et al. (2008) one of the most effective 

aspects of understanding and analysing user behaviour involves choosing a method 

that produces qualitative insights. However, in addition to understanding qualitative 

insights like the motivations behind sharing in close proximity, this research 

simultaneously aimed to gather a large sample of data based on what people are 

sharing, how they are sharing, where they are sharing in close proximity and their 

motivations for doing so in close proximity.  

Previous research has deployed the observation method, which risks intruding 

into participants’ privacy and also may not lead to an observation of exactly the 

same behaviour as may have taken place had the observer been absent from the 

scene (Jacucci et al., 2005). Interviews and transaction log analyses have also been 

undertaken; but these do not spontaneously gather data, with the result that 

information has to be filtered in circumstances where the relevant intentions and 

activities may be difficult to meaningfully interpret (Olsson et al., 2008; Salovaara 

et al., 2006). Diary studies, on the other hand, are useful in gathering data 
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spontaneously on a daily basis where participants are actively involved in the study 

(Wheeler et al., 1991; Timothy et al., 2008). They are not as intrusive as the other 

methods mentioned and data is captured in-situ, and therefore do not require the 

participant to contribute in retrospect as is the case with other methods such as 

interviews. In addition, for this study, it was also important to evaluate a mobile 

context that presents challenges with respect to changing location and social 

contexts. In such contexts, data is difficult to capture with medium like diaries being 

unavailable (Sohn et al., 2008). Some studies have used traditional means of asking 

users to hold diaries (Church et al., 2008; O’Hara et al., 2007); whereas some other 

studies have proposed using a voice mail system where participants are able to leave 

a message or an audio recording as compared to having them note it in a diary 

(Palen, 2002). Some other studies looked at using pictures, recordings and physical 

objects (Carter et al., 2004) to retain and record data. However, for the purpose of 

this study, it was considered important to ‘lower the burden under mobile 

conditions’ (Brandt et al., 2007). Brandt et al. suggest that participants should be 

asked to use a medium to help capture ‘snippets’ of information to understand 

sharing behaviour; while structured questions may be addressed by also including a 

web diary in the study. To allow the researcher to consistently capture data, 

therefore, this study employed SMS, popularly known as text messaging, to further 

understand sharing behaviour while on the go. It also employed a web diary to 

capture the details at a later point. The involvement of the researcher aimed to 

provide higher levels of interest with participants as this emphasises to participants 

the importance of data collection (Gemmell et al., 2002). 
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Previous research has undertaken a diary study for varied periods of time 

(Church et al., 2009; Goh et al., 2009; Jones et al., 2004; Sohn et al., 2008). This 

study aimed to capture data over a period of one week, and a large number of 

participants were recruited in order to gather sufficient amounts of data to analyse at 

the end of the study. In addition, the incentives that were provided may not have 

been sufficient to motivate participants to take part in a study that would last longer 

than one week.  

Participants  

Sixty-Three participants (31 male, 32 female) were recruited through online 

mailing lists and flyers. Participants were recruited from diverse backgrounds and 

included students, homemakers, project managers, designers, financial analysts, 

engineers, consultants and contractors with ages that ranged from 18 to 60 (M = 

27.5, SD = 6.9). Participants were recruited based on a screener (Appendix 1) where 

the recruitment criteria required them to be active users who had owned an Apple or 

Android device for more than six months and who had also had some form of 

experience with sharing on mobile phones, in close proximity, at least once a week. 

Participants had on average used their phones for about 1.7 years and had 

experience with text messaging. All participants shared with friends at least once a 

week, in close proximity, using their mobile phones. At the end of the study, two 

raffle draws were conducted. This resulted in the award of a 50 GBP voucher for 

Amazon.com to one of the participants who took part in the study; and the award of 

another 50 GBP voucher for Amazon.com to one of the participants who took part 

in the follow-up interviews. 
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Materials 

The following materials were used for the study: 

• Web diaries  

• Mobile phone for sending SMS reminders  

• Introductory Protocols 

• Consent Forms 

Procedure  

Pilot Study: A pilot study was undertaken with three participants that 

included testing various methods to help capture data like voice mail systems, 

traditional diaries, emails and text messages inspired by the various literature 

sources (Brandt et al., 2007; Church et al., 2008; O’Hara et al., 2007; Palen, 2002) 

that had undertaken this method for their research purposes. During the study it was 

found that emails and traditional diaries were not spontaneous methods of sharing; 

while voice systems posed several technical challenges. The pilot study helped 

establish that, for the purpose of this study, text messages were most practical as 

people are always on the go with their mobile phones. Text messages also enabled 

participants to spontaneously send messages whether indoors or outdoors. Web 

diaries were used as a method to gather any additional data at the end of each day. 

These diaries are similar to traditional diaries, though sent out by email as a form to 

be completed on a daily basis. It was found that participants were initially unclear 

about what ‘sharing in close proximity’ meant. For this reason, the instructions were 

refined to ensure that the participants were clearly informed of what was expected 
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by providing them with a definition and a scenario to help participants understand 

the context for the study.  

Diary Study: The diary study was designed to gather qualitative and 

quantitative data across the large sample of participants that had been recruited for 

the study. Each participant was briefed about the study with the help of an 

introductory protocol (Appendix 2); and was also asked to sign a consent form 

(Appendix 3) that was provided at the start of the study. Instructions were provided 

to each participant to help evaluate sharing behaviour while each participant was 

requested to provide information regarding what they shared, how they shared, 

where they shared, with whom and why they shared in close proximity. Participants 

were asked to keep their mobile phones with them during the day, as they normally 

would. Each participant was provided with a definition of ‘sharing in close 

proximity’ and was told that there were no restrictions based on how each 

participant may decide to share content with others during face-to-face mobile 

phone interactions. Each participant was advised to SMS/text message their entries 

to the observer spontaneously after they had shared something with a friend(s) in 

close proximity. The observer specified the format for such messages, as follows:  

• What time of the day was it? 

• What did you share? 

• How did you share (what medium did you use – for example, emails, text 

messaging etc.)? 

• With whom did you share - in pairs or in groups?  

• Why did you share the content?  
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• Where were you?  

Participants were requested to check their email towards the end of the day, 

because a web diary (Appendix 4) was sent via email on each day of the study to 

remind each participant to fill out any additional details that may have been omitted 

during the day. By way of further reminder, three SMS’s were also sent to the 

participants each day. Participants were encouraged to take as many pictures, videos 

and audio recordings as they wished and put them into an email, which was to be 

sent to an email address that was provided to each participant. Finally, post-study 

interviews (Appendix 5) were conducted with the six participants who had shared 

most frequently in groups. This was undertaken to gather data that had not been 

captured during the diary study; and to gather information as to the detail and 

context of the relevant participant’s sharing behaviour. On average, each interview 

lasted 25 minutes. The interviews were recorded based on each participant’s 

consent. This study aimed to capture data for one week and was designed to collect 

data at the end of each day. Participants were debriefed and thanked at the end of the 

study. 

3.3 Analyses  

A spreadsheet was used to analyse the quantitative data. The diaries were sorted into 

broad categories that were based on the participants’ diary entries; and the data was 

broken down based on sharing behaviour in pairs and groups. The categories were 

established to reflect the frequency of data occurrence. Examples for each category 

are based on the diary entries made by each participant. In addition, the number of 
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entries and the number of people reporting, were calculated in resect of each 

category. Soon after, the percentage of total diary entries for each participant was 

calculated. Calculations were made according to the frequency of occurrence of 

sharing by different mediums and by different types of location. A comparison was 

then made between sharing behaviour of pairs and groups in totality. This 

breakdown of the categories, medium and location of sharing in pairs and groups 

was analysed and then reported.  

With respect to the qualitative analyses for the diary entries and the interviews, 

data was transcribed. Based on grounded theory (Corbin et al., 1990), entries and 

interviews were open coded. Open coding was a fundamental analytical process that 

was used in order to interpret data where similar events, actions and/or interactions 

were grouped together to form categories. Patterns were observed. From here, the 

data was arranged within the grouped categories through affinity diagrams (Hackos 

et al., 1998), distilling the user insights from the patterns that were established.   

3.4 Results 

It was reported that the study collated 430 diary entries, with a mean average of 

6.6 entries per person (minimum: 6 maximum: 12; SD: 1.3). Each participant was 

reported to have filled in the web diary everyday. During the interviews, participants 

were asked to clarify entries that were unclear or misleading. The following sections 

uncover the answers to the research questions that were laid out before the study 

commenced. This includes what, how, where and why participants share in close 

proximity.  
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Artefacts – What do people share? 

The diaries were sorted according to 21 broad categories that were based on the 

participants’ diary entries, which were in turn broken down based on sharing 

behaviour in pairs and groups (Appendix 6). Figure 1 compares the data being 

shared in pairs to that being shared in groups. Among the 430 diary entries, 206 

(47.9%) related to people who shared in groups, that is, where groups of more than 

two participants had come together to share content in close proximity.  

The largest category of sharing data in groups fell under Photos (35.92%). This 

included sharing behaviour of participants sending out photos to groups of people. 

These are the artefacts of, for example, “a funny image…saved from last nights 

social gathering”. Most often these artefacts were known to generate memories 

among each participant who prefer to share after an incident among peers when they 

are together, which helps generate a conversation.  

The second highest category of sharing data fell under Text Messages (14.07%). 

Participants who wanted to share data in close proximity, which most often cannot 

be spoken out in public, used this category. One participant explained the use of this 

category as follows:  

“I needed to talk to my group of friends but I couldn’t say it out loud with people 

around me. So I shared it via a text.” – Participant 21 

The third highest category of sharing data fell under Links (9.71%). This 

included sharing behaviour of participants sending out links to groups of people that 
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included “a news article” that was read “early that morning on BBC’s website” for 

example. These artefacts are known to generate engagement and more importantly 

to generate interest among peers.   

The fourth highest category of sharing data fell under Videos and Games 

(5.83%). This included sharing behaviour of participants sending out videos to 

groups of people. These are the interesting artefacts of “a video of a dog playing 

tricks…shared with friends.” These artefacts are known to generate conversation 

and to build a common bond to strengthen social relationships among peers. In 

addition, Games were played “as a multiplayer game” among groups of people to 

facilitate an entertaining atmosphere or because it was addictive.    

The fifth highest category of sharing data fell under Maps (5.34%). This 

included sharing behaviour of participants sending out directions most often by 

“sharing their current location” from their mobile phones to locate an area on the 

map.  

Figure 1: Comparison of categories based on sharing in pairs and groups. 

Medium – How do people choose to share?  

Figure 2 provides a comparison based on the medium of sharing in pairs and 
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groups. It was observed that participants most often ‘Shared Their Display’ 

(49.51%) while showing content to one another in groups as compared to pairs.  

A comment by a participant was that “I enjoy spending time with my gang of 

girls. We often find ourselves sharing phones to look into each others pictures.” – 

Participant 16 

Secondly, it was a common practice to ‘Email’ (17.96%) content among pairs 

and groups with similar frequencies. Thirdly, ‘Text Messaging’ (13.59%) was seen 

as a common medium to share messages among groups of friends in close 

proximity. Fourthly, ‘What’s App’ (10.19%) was also a medium that was commonly 

used to replace the text messaging service at times.  

“I use text messaging to communicate what should not be said in public or if an 

elder is around!” – Participant 44.  

 Figure 2: Breakdown of the medium of sharing in pairs (left) and groups (right). 

Each category was reported according to the frequency of occurrence of each 

medium of sharing that took place in groups. First, it was observed that artefacts like 
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Photos were most often shared in groups by ‘Sharing The Display’ (18.62%) of a 

mobile phone. Second, Text Messages were seen shared via a message (12.11%) or 

via an application known as ‘What’s App’ (8.21%). Third, Links were shared via 

‘Emails’ (9.26%) in a group while interacting face-to-face. Fourth, Videos and 

Games were most often shared by ‘Sharing The Display’ (9.21% and 10.23%) of a 

mobile phone. Lastly, Maps were most often shared via a maps application, also 

known as ‘In Application’ (1%) on the mobile device.  

“I often use What’s App application or a simple text message to communicate 

something to my friends in class. Most of these applications allow me to share in 

groups, it’s interesting to start a conversation in an environment that needs 

stimulation” – Participant 53  

Location – Where are people sharing?  

Looking at the data by location (Figure 3), it was seen that about 47.9% of group 

sharers most often used ‘Schools and Colleges’ (22.81%) as their prime location to 

share data. This was followed by locations like ‘Social Events’ (20.40%), ‘Parties’ 

(17.47%), at ‘Restaurants or Pubs’ (11.65%), ‘On the Street’ (10.67%), in the 

‘Car/Tube’ (8.73%) or ‘Libraries’ (2.91%), ‘Shopping’ (1.94%), ‘Movies’ (1.94%), 

at ‘Home’ (0.48%), at the ‘Gym’ (0.48%), at the ‘Bank’ (0.48).  

“I hang out with my friends at the cafeteria at the university or at the park 

where sharing takes place within a group of friends when we're together.” – 

Participant 60 
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Figure 3: Breakdown of the location of sharing in pairs (left) and groups (right). 

Each category in its highest-ranking order was reported based on the location of 

sharing that took place in groups. First, it was observed that artefacts like Photos 

were most often shared in groups at ‘Schools and Colleges’ (15.13%) or at ‘Parties’ 

(14.62%). Second, Text Messages were seen shared at a ‘Restaurant’ (6.21%) or 

‘Libraries’ (2.91%). Third, Links were shared at ‘Pubs’ (3.23%). Fourth, Videos and 

Games were most often shared at the ‘Schools and Colleges’ (9.23%) or ‘On The 

Streets’ (7.23%). Lastly, Maps were most often shared while commuting in the 

‘Car/Tube’ (6.23%) or ‘On The Street’ (1.34%).  

Motivation – What are the reasons for sharing?  

The following categories were distilled as qualitative insights that were 

primarily derived from the interviews. 

• Engagement. Within this parameter, participants were observed as having fun 

and engaging in sharing activities that took place. Sharing took place because 

the participants appreciated the content being shared, which was at times fun to 

talk about. One participant took a picture at a party and shared this with friends 

the next day to engage in sharing activities that help to create memories.  
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• Self Expression. Sharers used their mobile phone to capture memories and then 

have a way of sharing this with friends, also known as self-expression. For 

example participants took pictures of themselves and used this as a means to 

update their profile picture on Facebook and then share this during a face-to-face 

conversation with friends in a co-located environment.   

•   Social Proof. The data that is shared was often sent out to reflect on memories or 

to build on new memories with the group. This would often result in socializing 

with other group members. For example, participants shared links to one another 

to build on the conversation and socialize within the group – something 

participants referred to as “hanging out with friends”.  

• Interest. Sharing occurred primarily because participants knew each other and 

content being shared was based on similar interests. One participant shared a 

music file with his friends, as he knew the kind of music that they liked, which 

was based on the participant’s similar interests.   

• Conversations. To maintain a steady relationship or to rekindle past 

relationships, sharing took place through conversations and stories. One 

participant would include a verbal conversation along with a link that was sent 

to the recipient.  

• Connections and Network. Close friends most often shared content and this also 

happened among family members. Participants most often shared data either to 

strengthen existing relationships or build new connections and networks. More 

than half of the participants believed that, while sharing data, it was insightful to 
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know about new members introduced in the conversation, which would 

sometimes result in an introduction to a new member through the conversation.  

• Efficiency. Sharing also takes place when people were less prone to write 

something down. Instead, these people use quick screen grabs of their mobile 

phone to share documents and notes. For example, participants take a screenshot 

picture of their notes and share this within their study group members instead of 

having to dictate the contents or having to write them down. 
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CHAPTER 4. DISCUSSION 

Study one explored sharing behaviour in close proximity with mobile phones, in 

pairs and in groups. The study aimed to understand current sharing practices with 

mobile phones in close proximity among pairs and groups of people to analyse what, 

how, where and why sharing takes place. The following research questions were 

addressed and answered. First, the categories of sharing in close proximity were 

analysed. Second, the research analysed and evaluated how people shared, that is, 

with a focus on the mediums used for sharing in close proximity. Third, locations in 

which sharing in close proximity would typically take place were observed and 

recorded. Lastly, the motivations behind sharing behaviour were analysed and 

reported. This provided implications for study two, which acted as a backbone for 

the scenarios that would be used for the experiment to follow.  This had to be done 

to validate and ensure that the right scenarios were being compared with the 

technology proposed which would have implications on the analyses for study two. 

Findings from study one contribute to a follow up study. There were five 

preliminary findings from the study. Firstly, this study reported that participants do 

share in groups in close proximity, which was a determining factor for the purpose 

of this research. Secondly, previous research in the area identifies that people 

capture Pictures of people, tourist landmarks and the environment (Clawson et al., 

2008; Patel et al., 2009). In addition, Greaves et al. (2009) identify those participants 

in their study share Pictures by using a projected display through an application that 

was created by their research team. This study extends itself by contributing to 
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various other artefacts based on the 21 broad categories. It was found that 

participants often share artefacts like Photos, Text Messages, Links, Videos, Maps 

and Games in groups. In addition, after capturing such artefacts, participants 

sometimes found it important to share them immediately (Patel et al., 2009), while 

some others shared them at a later point. For example, artefacts like Games and 

Maps were shared almost immediately in a group setting. Participants were 

engrossed and completely fixated by such activities of playing games and looking 

up directions; a finding also observed by Henrysson et al. (2005). Thirdly, 

participants most often used their mobile display when they shared Photos at 

locations like parties and communicated in a co-located environment – something 

Greaves et al. (2009) referred to as ‘Photo Talk’ in their research; sent Text 

Messages via the messaging service primarily at locations like pubs; and emailed 

content to share Links primarily at locations like restaurants. Fourthly, although text 

messaging is most often seen as a remote medium to connect with friends, 

participants sometimes found the need to share text messages with groups, 

especially when something private had to be communicated in secrecy. Fifthly, it 

was observed that proximity sharing most often occurs outdoors, in noisy 

environments where feedback is important. It was observed that 181 out of 206 

group sharers did so outdoors to aid a conversation between them, to engage and 

have fun, to recollect memories from events that have happened in the past – what 

Patel et al. (2009) refer to as ‘reminiscing talk’ and Kun et al. (2007) refer to as ‘the 

art of storytelling’, to maintain relationships and more importantly to strengthen 

them, to use sharing as a form of self expression, or to increase productivity through 
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faster and more efficient means of sharing content. Primarily, participants sought to 

establish an engaging relationship among friends (Patel et al., 2009) and employ 

efficient means of sharing among known users. Lastly, it was also observed that 

participants wanted a more efficient means of sharing, having direct relevance to 

usability and satisfaction. These findings from study one had direct implications for 

the study that follows. 

Based on the categories of sharing behaviour in pairs and groups, it was 

observed that Videos “of a dog playing tricks” or Maps showing “directions”, for 

example, are shared a lot more in pairs as compared to groups. Although such 

artefacts also appear prominently under group sharing behaviour, it would appear 

that these artefacts are more popular for pairs because they take longer to load and 

would also require greater co-ordination within a group to discuss and view together 

in close proximity. Similarly, Documents and Links like “presentations that were 

downloaded from the Internet” and “internet websites” are popular among people 

who share in pairs as compared to groups. This is because they are shared less 

frequently in a social environment; and the time taken to transmit such data within a 

group setting may not be socially engaging, generative of interest or stimulating 

conversationally as compared to picture (for example). Artefacts like Drawings and 

Movies are shared in equal frequency in pairs and groups. Artefacts like Games, 

Schedules, Restaurant Menus and Business Cards are shared more frequently in 

groups than in pairs. Raento’s (2005) previous work discusses the relevance of 

sharing contacts in pairs while this research extends its findings to include a 

comparison between pairs and groups of people in close proximity. It was found that 
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these artefacts stimulate the planning of group activities - some requiring the 

agreement of a schedule, or the sharing of a menu to assist with planning a trip to a 

restaurant or sharing contacts with one another. However, artefacts like Emails, 

Music and Status Updates are shared more frequently in pairs as compared to 

groups. Artefacts like Stocks, Fitness Tracker, Wallpaper, Blogs, Reviews and 

Applications were not shared in groups at all as such artefacts are shared in low 

frequency, in totality.  

Based on the sharing medium in pairs and groups, ‘Bluetooth’ was one that did 

not facilitate group sharing in close proximity. ‘Text Message’ services, ‘Blackberry 

Messenger’ and ‘Whats App’ are all more often used within a group setting, as the 

applications promote a group chat environment that enables users to talk to one 

another in a noisy environment or when something needs to be said in secrecy, like a 

prospective date in a nearby vicinity, for example (Beale, 2005). In addition, 

‘Sharing The Display’ was another medium that was used to share most often in 

groups - participants were observed sharing artefacts like Pictures and Videos in a 

social setting. However, sharing content sent from within an ‘Application’, ‘Emails’, 

‘Facebook’ and ‘You Tube’ would occur most often in pairs like sharing the details 

of a game, emailing content, looking up people’s status updates or sharing videos, 

respectively.  

Based on the location of sharing in pairs and groups, primary locations like  

‘Parties’ were one of the few locations that were higher in frequency in groups as 

compared to pairs as the environment at parties most often instigated the use of 

digital devices to capture memories with Pictures for example. On the other hand, a 
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location like ‘Home’, for example, was only used in one incident of group sharing 

showing that most shares happen outdoors because that is where people come 

together.  

Some motivations for sharing include factors like engagement and efficiency. It 

has been observed that participants most often shared content because they 

appreciated the content being shared. This often generated a conversation and 

memories while the content was discussed in a group setting. In addition, with 

respect to motivations for efficiency, participants used quick screen shot grabs of 

their mobile device to share content like notes and documents rather than having to 

write them down before sharing them. This was done to save time.  It was therefore 

clear that one implication for study two would be the introduction of a new 

technology, which would evaluate factors like engagement and efficiency as 

compared to current sharing practices.  

Previous literature aims to discuss the artefacts that are shared among groups of 

people (Goh et al., 2008); but does not provide data on close proximity sharing. This 

study expands its methods and findings to build an up-to-date and current 

understanding of what people share, the mediums used, the prime locations of 

sharing and the motivations behind it – in close proximity. More importantly, this 

study is broader in scope, seeking to also compare sharing behaviour within pairs 

and groups of people.  The intention is to evaluate and differentiate between the two 

scenarios while understanding the importance of group sharing in close proximity.  
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As a consequence of this research, the aims of the follow up study will include 

showcasing Chirp, a technology meant for proximity sharing, in order to evaluate 

group sharing behaviour based on comparisons made between current scenarios of 

use and with the technology proposed. It would be interesting to understand ways in 

which mobile technology takes into account a person’s current task within a co-

located environment and facilitates sharing behaviour in such an environment. 

Another interesting topic to explore would be engagement based on proximity 

sharing devices. Five out of six participants during the interview found the current 

experience of sharing was “dull and disengaging”. Mobile technology can address 

such instances to enable people to enjoy their experience while sharing in close 

proximity.  Study two aims to address this. One further topic to explore in greater 

detail would be feedback in noisy environments where a person’s context 

significantly influences the patterns of sharing behaviour. Feedback has significantly 

proven to be an important factor during proximity sharing for certain scenarios 

where the other person needs to be alerted (Patel et al., 2009). Previous research in 

this area by Patel et al. (2009) shows that vibrations from the device were used as a 

means of feedback. In this study, four out of six participants believed that feedback 

is important for all sharing scenarios during the interviews. It would also be 

important to understand overall usability and efficiency of proposed future 

technology to ascertain how that technology might be adopted in the future. Such 

parameters help specify recommendations for future work. The data from study one 

suggests that technology should primarily adapt to a user’s context. It should also 
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ensure usability, for example by providing appropriate feedback and engagement in 

order to better service sharing behaviour.  

In summary, opportunities and suggestions for the follow up study include 

evaluating factors like efficiency, feedback, engagement, overall usability and the 

future adoption of proximity sharing devices with mobile phones. In addition, due to 

the varied mediums of sharing, a primary challenge would be to provide people with 

a consistent sharing experience for close proximity purposes. For this reason, study 

two employs a technology that helps evaluate sharing behaviour in close proximity.  
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CHAPTER 5. STUDY TWO  

5.1 Introduction 

In study one it was observed that categories like Photos, Text Messages, Links, 

Videos, Games and Maps are shared most often in groups in comparison to various 

other content types. Building upon the first study, this follow-up study aims to 

explore sharing behaviour in a laboratory setting. For the purpose of this research, 

the experiment aims to use Chirp within a group-sharing environment. 

Group sharing in close proximity, particularly via mobile phones, is becoming 

an increasingly common medium of communication between friends and family 

(Goh et al., 2009). Designing technology for a scenario pertaining to groups requires 

an understanding of how people use the content; and an understanding of how they 

adapt to emerging technology that aids them to use such devices. It is important to 

evaluate how new technology might increase people’s social presence within a 

public space. To explore this topic, an experiment was designed to aid a highly 

simplified, group-centric sharing that aims to provide qualitative and quantitative 

insights to help understand participant sharing behaviour.  

The main aims of the study were:  

• To understand sharing behaviour with current practices as well as with the 

technology introduced.  

• To evaluate the quickness of sharing with current practices as well as with the 

technology introduced.  
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• To gauge initial insights into opinions regarding their sharing behaviour with the 

introduction of technology.  

• To understand if the technology is fun and engaging as compared to current 

sharing practices.  

• To evaluate the overall usability of the technology introduced. 

• To explore the importance of feedback with group sharing in close proximity.  

• To evaluate the use of such technology in the future.  

Based on the previous study, it was predicted that users would find the proposed 

new technology easy to use. Literature sources claim NFC to be quick and 

instantaneous (Kostakos et al., 2006). Furthermore, previous research in this area 

states that, while using NFC, users are impulsive and spontaneous with their sharing 

behaviour (Sarmenta, 2012). Sarmenta’s research was conducted only with games, 

however; and it was also important to test such factors based on content sharing 

among groups. Based on the results from study one, it would be important for this 

study to test feedback, especially within noisy environments. Although, it can be 

assumed that feedback may not be necessary while sharing in close proximity, 

previous research in the area states that this is an important factor that provides 

instant gratification and indicates good usability (Kostakos et al., 2007). 

Importantly, it was also necessary to observe the adoption of this technology for 

future purposes that would help replace current sharing means.  

The hypothesis for the experiment included:   
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H1: Participants would find it straightforward and simple to send content through 

Chirp. 

H2: Participants would find it straightforward and simple to receive content through 

Chirp. 

H3: Participants would prefer the feedback received from Chirp as compared to 

current sharing practices.  

H4: Participants would find that Chirp is fun and engaging as compared to current 

sharing practices. 

H5: Participants would find that Chirp is significantly quicker to use than current 

sharing practices.  

H6: Participants would find the overall usability of Chirp satisfying.  

This chapter describes the methodology, analyses and results of this study. 

5.2 Methodology 

Relevant research in the past (Cheverst et al., 2005; Kun et al., 2007) within a 

mobile phone context has produced a practical and reliable means for conducting an 

experimental design, by which this study has been influenced. Various 

questionnaires have been reported to assess the usability of a system like Computer 

System Usability Questionnaire (CSUQ), Questionnaire for User Interface 

Satisfaction (QUIS), product reaction cards and the System Usability Scale (SUS) 

(Chin, 1988; James, 1995; Brooke, 1996; Benedek, 2002). For this study, the SUS 

(Brooke, 1996) was used as it aims to provide the evaluator with a robust analysis 

that is reliable irrespective of sample size (Tullis, 2004). In addition, the 
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questionnaire addresses participants’ reaction to the technology proposed. This scale 

has been made accessible to researchers for the purpose of a usability assessment; 

and is valid and reliable (Bangor et al., 2008; Bevan, 1991).  

Participants  

Participants were ten groups of three people (17 male, 13 female) recruited from 

study one who were highest on the scale of group sharers. Participants ranged in age 

from 18 to 60. These participants were recruited based on the criteria that they had 

iPhones; and had been a part of the previous study and had demonstrated an 

inclination to share within groups. Participants were not specifically required to 

have used the Chirp technology in the past. In addition, participants were unaware 

of similar applications in the market that are used for proximity sharing. The 

technology introduced was therefore new to each participant. Groups were formed 

based on a common bond, being a past known relationship with friends and/or 

family members. Each participant was paid 10 GBP for his or her contribution to the 

study.  

Design 

The study was based on a within subjects design measuring the effect of the 

independent variable. In this study, that would include the time on task and content 

being shared in groups. On the other hand, the dependent variables were the tasks 

provided and responses received through the questionnaires. 
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The experiment was split into two sessions, according to which tasks and 

conditions were counterbalanced (Table 1) to avoid an order bias within the 

experiment. These	  conditions	  included:	   

• Condition A – Send [content type – picture/text/link] from your mobile phone to 

the other group members, using current practices.  

• Condition B – Send [content type – picture/text/link] from your mobile phone to 

the other group members, using Chirp. 

 

Similar tasks (Pictures, Text Messages and Links) were assigned to session one 

and two in one experiment but with alternating conditions. Thus, between 

experiments, participants were provided with alternating conditions and tasks. 

However, the tasks remained consistent across the conditions for each experiment in 

order to objectively evaluate the significant differences between the two conditions. 

Therefore, the results were perfectly counterbalanced where each subject and each 

task was equally represented in both conditions. 

Table 1. Counterbalancing across conditions and tasks. 

Group  *Tasks Condition  *Tasks Condition 

    1 
    2 
    3 
    4 
    5 
    6 
    7 
    8 
    9 
   10 

   PLT 
   LTP 
   TPL 
   PTL 
   LPT 
   TLP 
   PLT 
   LTP 
   TPL 
   PTL 

      A 
      B 
      A 
      B 
      A 
      B 
      A 
      B 
      A 
      B 

   PLT 
   LTP 
   TPL 
   PTL 
   LPT 
   TLP 
   PLT 
   LTP 
   TPL 
   PTL 

     B 
     A 
     B 
     A 
     B 
     A 
     B 
     A 
     B 
     A 
 

* <P=Pictures, T=Text Messages, L=Links> 
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The experiment was designed to use loud music consistency throughout the 

experiment as an extraneous variable. Each experiment was designed to last for 

approximately 60 minutes. 

Materials  

The following materials were used for the study: 

• Video Recorder  

• Tripod Stand 

• Post Task Questionnaires  

• The Systems Usability Scale Questionnaires  

• Notepad 

• Pens 

• Stop Watch  

• Introductory Protocols 

• Consent Forms 

Procedure  

Pilot Study: The pilot study, involving one group consisting of three 

participants, uncovered technical issues with Chirp, which were rectified before the 

experiments took place. A wireless connection had to be made available because a 

3G connection was too slow.  More importantly, the wireless network connection 

allowed a consistently strong connection to be available. A modified version of the 

Systems Usability Scale (SUS) was provided to each participant. This questionnaire 
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consists of ten questions; and the original references to the word “System” were 

replaced with “Chirp” to provide a contextual understanding of the topic. In 

addition, it was observed that some participants were not familiar with many of the 

words in the questionnaire. Thus, words like “cumbersome” was replaced with 

“awkward”. It was also observed that the participants started the task before the 

timer was set to begin time-on-task. To allow accuracy with respect to timing the 

tasks, the pilot suggested that participants be alerted when the task began. For this 

reason, one participant was chosen within the group to say “start” when the task 

began and to say “stop” when all the group members had finished sharing as a 

whole – that is, sending and receiving content.  

Experimental Design: At the start, each participant was briefed about the study 

with the help of an introductory protocol (Appendix 7); and were all requested to 

sign a consent form (Appendix 8) before the study began. The sessions were video 

and audio recorded with the consent of each participant. Participants were asked to 

bring their own phones into the laboratory. Session one and two included three tasks 

under each condition. Sharing photos, links and text messages were the tasks 

executed within each condition. These tasks were chosen as they had been seen to 

rank highly amongst group sharing practices in study one. The tasks were based on 

scenarios that were extracted from the analysis and findings from study one. 

Participants were required to share based on their current sharing practices 

(Condition A). Each task was executed one at a time; however, sharing took place 

simultaneously as a group. A member of the group was requested to say “start” and 

“stop” at the beginning and end of each task. A questionnaire (Appendix 9) was 
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provided to each participant at the end of each task. Each questions was based on a 

five point Likert scale and was designed to gather comments after each question. 

Participants were asked to immediately respond to each statement, rather than 

deliberating over it. It was specified that all items were mandatory. However, if a 

participant did not want to respond to any item on the questionnaire, they were 

asked to select the centre point of the scale.  

The scenarios that were based on the results from study one included:  

• Scenario 1 – Imagine that you were at a party with your friends the previous 

night. You had clicked a picture at the event, which you now want to share with 

your friends in the group. You decide to quickly show them the display of your 

phone with the picture to initiate a conversation while you’re at the restaurant 

with them. How would you share this picture? 

• Scenario 2 – Imagine that you were at a pub and it was too loud to hear your 

friends in the group. In secrecy, you decide to initiate a conversation through a 

text message. You decide to start off the conversation by saying ‘Guess What?’ 

How would you share this text?   

• Scenario 3 – Imagine that you are at a restaurant with your friends and you 

remembered that you wanted to talk to your friends about the new website 

design of the BBC that now allows you to personalise your homepage. You start 

talking about it and then you decide to email the link to friends. To access the 

website, the link is ‘www.bbc.co.uk’. How would you share this link? 
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Session two took a similar approach where participants were required to share 

similar types of content using Chirp (Condition B) based on the counterbalancing 

order, that is, some participants may have been exposed to this condition in session 

one for some experiments depending on the order of counterbalancing. Prior to 

commencing the experiment, each participant was asked to download Chirp from 

the Apple store on his or her iPhone. A quick two-minute tour was given, which 

aimed at familiarising each participant with how the Chirp technology works. 

Similarly, the questionnaire from session one was also provided for session two 

soon after each task was undertaken in order to analyse data consistently across 

conditions. Loud music was used as background noise for all tasks to measure 

feedback across both conditions. It was intentional to create an environment that 

was similar to reality. For example environments like pubs, restaurants, parties and 

social events, where sharing takes place, are most often noisy and distracting. 

Similar music tracks were used between conditions and for all the experiments to 

maintain consistency with this extraneous variable. 

Finally, qualitative feedback was gathered through open-ended response items 

(Appendix 10) and through a post-experiment roundtable discussion. In addition, 

participants were provided with the SUS scale (Appendix 11) to gather overall 

feedback with respect to Chirp. Each statement on the scale was rated based on a 

five point Likert scale. The scale ranged from ‘Strongly Disagree’ to ‘Strongly 

Agree’, making ‘1’ on the scale meant that participants strongly disagree while ‘5’ 

meant that they strongly agree to the statements on the questionnaire. The 

statements presented with positive and negative items were arranged alternatively. 
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Similar instructions were provided based on the previous questionnaires. 

Participants were debriefed and thanked at the end of the study. 

Sessions were timed and participants were given no more than five minutes to 

complete each task. Each task was timed at a group level, rather than individually 

timing each participant. 

5.3 Analyses  

A statistical analysis was performed on the quantitative data for the experimental 

design. First, average scores based on each participants’ rating was undertaken with 

respect to sending and receiving content that followed measures like feedback and 

engagement. Second, the time taken to complete each task was reported and then 

compared based on both conditions. This was calculated at a group level, that is, the 

time it took for the entire group to share. Third, in order to analyse the results from 

the SUS, the mean, standard deviation and absolute scores were calculated. An 

absolute score was included to accommodate statements 2, 4, 6, 8, and 10. As a 

result, the affirmative responses were categorised with a larger number. Multiplying 

the total raw score from all statements by 2.5 led to the usability score (called SUS 

score). This score implies users’ satisfaction with the proposed technology (Bangor 

et al., 2008). To compare the difference between sharing with Chirp and 

participants’ current methods, a two tailed, paired t-test was conducted.  

With respect to the qualitative analyses for the experimental design, data 

gathered during the post task questionnaires and the open-ended discussions were 

transcribed. Based on grounded theory (Corbin et al., 1990), each item from the 
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questionnaires and discussion topics were open coded. Open coding was a 

fundamental analytical process that was used to interpret data where similar events, 

actions and/or interactions were grouped together to form categories. Patterns were 

observed. From here, the data was arranged within appropriate classifications 

through affinity diagrams (Hackos et al., 1998), distilling the user insights from the 

patterns that were established.   

5.4 Results  

From the questionnaires, items measured and evaluated included ease of use 

with respect to sending and receiving content, feedback from the device and 

engagement (Appendix 12). In addition the results also evaluate the task completion 

time and the overall usability of Chirp.  

Sending and Receiving Content 

While sending content through current sharing practices, it was reported that on 

an average, 25/30 participants responded positively to questions on the Likert scale. 

Comments sometimes did not align with the participants’ rating where one 

participant’s response was positive but the comment was: 

“When I send pictures to my group, I expect a visual feedback that it has been 

sent and received.” – Participant 2, Group 8 

In comparison, while sending content through Chirp, on an average, 27/30 

participants responded positively to questions on the scale. Comments included:  
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“That was straightforward! Quite a pleasant surprise and it was quick and easy 

to send content to my group members.” – Participant 1, Group 7 

Results show that there was a significant difference in the scores for current 

sharing practices (M = 4.26, SD = 0.63) and Chirp (M = 4.98, SD = 1.12) 

conditions; t (29) = 2.93, p = 0.0065, thereby accepting the hypothesis (H1) that 

participants would find it straightforward and simple to send content through Chirp. 

While receiving content through current sharing practices, on an average 26/30 

participants’ responded positively to the Likert scale. Comments included:  

“I’m usually comfortable while sharing when I’m face-to-face with a group of 

people. I have no problems. I’m satisfied.” – Participant 2, Group 10 

In comparison, based on Chirp’s sharing behaviour, 14/30 participants’ 

responses were positive. Comments included:  

“It’s difficult to know who has sent me content in the group. The senders name 

does not appear on my phone which is concerning while I receive multiple items 

from several people.” – Participant 1, Group 4 

Figure 4 below shows the positive responses based on the Likert scale, which 

compares tasks based on sending and receiving content. 
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Figure 4: Positive responses and a comparison made between sending and receiving content.  

Overall, while receiving content, there was a significant difference in the scores 

for current sharing practices (M = 4.34, SD = 0.62) and Chirp (M = 3.02, SD = 0.89) 

conditions; t (28) = 10.55, p = 0.0001, thereby not supporting the hypothesis (H2) 

that participants would find it straightforward and simple to receive content through 

Chirp. 

Feedback  

It was observed that, on an average, 22/30 participants responded positively with 

respect to the feedback received while sharing content based on current sharing 

practices. Comments included:  

“I knew that my friends received the text message as I saw them laughing soon 

after they had read it. In addition, the message on my phone turns green in colour 

and I know that the message has been sent.” – Participant 2, Group 1 

 In comparison, based on Chirp’s sharing behaviour, only 3/30 participants 

responded positively. Comments included: 
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 “I prefer using my current sharing means as this application does not alert me 

when my friends have received it. More importantly, their application has to be 

open in order to receive the text, which delays the process. I would much rather 

prefer a push notification to tell my friends that they have received a message from 

me.” – Participant 3, Group 6 

Figure 5 below summarises the positive responses from the Likert scale based on 

the feedback received from current sharing practices as well as Chirp.  

Figure 5: Positive responses and a comparison made with feedback. 

       Overall, with respect to the feedback received from the phone while sending 

and receiving content, there was a significant difference in the scores for current 

sharing practices (M = 3.57, SD = 0.68) and Chirp (M = 2.25, SD = 0.72) 

conditions; t (29) = 8.79, p = 0.0001, thereby not supporting the hypothesis (H3) 

that participants would prefer the feedback received while sending and receiving 

content from Chirp as compared to current sharing practices. 



 - 54 - 

Engagement 

It was observed that, on an average, 18/30 participants’ responded positively 

while engaging with the device based on their current sharing practices. Comments 

included:  

"I could use a more engaging means of sharing a text as the novelty factor with 

my current means is fading." – Participant 3, Group 2 

In comparison, based on Chirp’s sharing behaviour, on an average, 27/30 

participants’ responses were positive. Comments included:  

“I liked the novelty factor with the application. It’s new and fun! This 

application is engaging and I like the design." – Participant 2, Group 5 

Figure 6 below summarises the positive responses from the Likert scale based on 

the engagement from current sharing practices as well as Chirp. 
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Figure 6: Positive responses and a comparison made with engagement. 

Overall, with respect fun and engagement, there was a significant difference in 

the scores for current sharing practices (M = 3.63, SD = 0.62) and Chirp (M = 4.36, 

SD = 0.67) conditions; t (29) = 4.05, p = 0.0004, thereby accepting the hypothesis 

(H4) that participants would find that Chirp is fun and engaging as compared to 

current sharing practices. 

Task Completion Time 

Figure 7 below shows average time taken to complete each task in minutes, 

comparing current sharing practices with Chirp. Time on task calculated for each 

group can be seen in Appendix 13. 

 
Figure 7: Average task completion time for each task in minutes. 
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Overall, based on all three tasks, there was no significant difference in the scores 

for current sharing practices (M = 1.26, SD = 0.78) and Chirp (M= 1.17, SD = 0.68) 

conditions; t (9) = 0.36, p = 0.7260, thereby not supporting the hypothesis (H5) that 

participants would find that Chirp is significantly quicker to use as compared to 

current sharing practices. 

The System Usability Scale Scoring 

For each user, the mean, standard deviation and absolute score for the raw 

data have been presented (Appendix 14). Statement 8 that stated, “I found Chirp 

very awkward to use” gained extreme responses from participants, with a mean 

absolute score of 3.99. Statement 1 that stated, “I think I would use Chirp 

frequently” had the lowest mean absolute of its raw scores, at 1.97, well below the 

others, with the SD ranging from 0.76 to 1.27. The most varied responses were to 

Statement 3 (“I thought Chirp was easy to use.”), with a standard deviation of 1.27. 

      The scale produces a single number that represents the overall usability and 

satisfaction of the system; in this case it would be the usability of Chirp. As seen the 

Figure 8, the SUS scores of 9 participants were below 50, 11 participants were 

between 50 and 70, and 10 participants were above 70. On the whole, the mean SUS 

score for all participants was 60.8, with standard deviation of 16.8.  The minimum 

SUS score was 35.0 and the maximum score was 87.5. In accordance with the rule-

of-thumb, scores less than 50 are suggestive of being unacceptable; items with 

scores between 50 and 70 are marginally acceptable, and items with SUS scores 

above 70 are passable (Bangor et al., 2008).  
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Figure 8: Breakdown of the Systems Usability Scale scores. 

       In this study, the mean SUS score of 60.8 indicated that the technology 

proposed was generally perceived to be marginal at best, thereby not supporting the 

hypothesis (H6) that participants would find the overall usability of Chirp satisfying.  
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CHAPTER 6. DISCUSSION 

Study two explored group sharing behaviour in close proximity with mobile 

phones, with a novel technology proposed to participants called Chirp. The study 

aimed to understand sharing behaviour with current practices as well as with the 

technology introduced, to evaluate the quickness of sharing with current practices as 

well as with the technology introduced, to gauge initial insights into opinions 

regarding their sharing behaviour with the introduction of technology, to understand 

if the technology is fun and engaging as compared to current sharing practices, to 

evaluate the overall usability of the technology introduced, to explore the 

importance of feedback with group sharing in close proximity and to evaluate the 

use of such technology in the future.  

For the purpose of this study, groups were observed and seen as possessing the 

following properties. Firstly, the group was conscious of their relationship and 

shared a known bond with one another. Secondly, members of the group wanted to 

be able to share their experiences with one another and talk about various artefacts 

shared that was also based on the literature review (Clawson, 2008). Thirdly, 

individual responses were affected based on the dynamics of the group and 

collaboration. Fourthly, as compared to virtual online communication, members of 

each group tended to physically collaborate. Finally, members of the group tended 

to bond and remain involved in its activities. 

Finding from the study showed that participants found it straightforward to send 

content through Chirp as compared to current sharing practices. However, 93.3% of 
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participants were unsure if the other group members received their shares showing it 

was easy to easy to send content but making it ambiguous to understand if the 

content had been delivered to other group members. It was also found that although 

participants found it straightforward to send artefacts like Pictures and Links 

through Chirp, they found it more straightforward to send artefacts like Text 

Messages through their current sharing practices. Reasons for this were related to 

feedback where participants found that their current sharing means provided them 

with a visual cue to ensure that messages were sent.  

Findings also showed that participants did not find it straightforward to receive 

content through Chirp because it was necessary to open the application in order to 

facilitate sharing. First, this may defeat the purpose of alerting someone in close 

proximity to initiate shares. Second, previous research states that NFC as compared 

to Bluetooth can have unstable privacy control measures that can enable sharing 

unknowingly (Kostakos et al., 2006). Extending this analysis, in this study, 

participants received multiple shares from one another and were not aware of who 

was sending the content, unless they logged into facebook to identify oneself, which 

posed security and privacy concerns for some participants. Third, items received 

were not grouped based on content type, which meant that participants were lost 

among content that was not organised according to folders or categories. 

Participants preferred their current sharing practices based on the feedback that 

they received from the device. This was primarily because participants were alerted 

with a ‘green’ visual cue to ensure that the content was sent, for example with the 

case of Text Messages with their current sharing practice. However, participants 
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found it important to know when group members have seen the content, especially 

in a nosy environment. Currently, Chirp uses sound as a means of providing 

feedback to users while sharing was not acceptable in a noisy environment. Previous 

research by Kostakos et al. (2006) has discussed the ease of use with NFC based on 

the applications that they have designed. However, this study shows that usability 

issues like feedback prevail with Chirp. It was observed that almost 86.7% of 

participants were unclear as to when they had successfully sent something on their 

mobile. 

As compared to the poor response based on the feedback received from Chirp, 

participants found that the technology was fun and engaging. Participants said that 

they would continue to explore this technology in casual and playful circumstances 

to initiate a conversation among peers. More importantly, it was discussed that the 

concept and idea of sharing in close proximity with this technology is novel and 

engaging. It therefore can be seen to create a “buzz” among those groups of friends 

who are inclined to talk about the latest technologies in the market. Bearing this in 

mind participants would, in the long term, be likely to continue to use their current 

means of sharing in close proximity. Some participants tried to ‘shake’ the device to 

observe if something novel happened. Some other participants wondered if they 

could ‘bump’ the two devices together. Previous research by Holmquist (2001) and 

Hinckley (2003), has explored these areas of interaction; various other unexplored 

modes of interaction can be evaluated to increase engagement as part of future work.  

Among other factors, technical and usability issues would prevent the users from 

adopting such a technology for future purposes. Although NFC is known to be quick 
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and instantaneous (Kostakos et al., 2006), it was predicted that users would find the 

proposed new technology significantly quicker to use as compared to current 

sharing practices. Although, participants were observed to be faster with artefacts 

like Pictures and Text Messages while using Chirp, there was no significant 

difference in the speed of participants’ current sharing practices and Chirp. 

Participants were slower with Text Messages while using Chirp due to factors like 

poor feedback.  

Overall, the usability of the application is moderate at best. While analysing the 

SUS score it was reported that statement 3 that stated, “I thought Chirp was easy to 

use.” had the most varied responses. Some tasks were quick and easy, like sending 

content for example. Others, such as receiving content, were more confusing due to 

the lack of feedback. With an iterative design process it is predicted that this 

technology could replace current sharing practices in the future, for the purpose of 

proximity sharing.   

Previous research also lends itself to discussing factors like privacy (Clawson, 

2008). This study highlighted a significant importance in the open-ended 

discussions. It was observed that participants were primarily concerned about the 

privacy and security of the technology that was introduced to them. Almost 93.7% 

believed that the technology might not be suitable for use in a public area, like a 

pub, where various other persons could potentially receive a group’s content.  

It is worth discussing whether this technology might be adopted in the future to 

replace current sharing practices.  Responses from the SUS scale, and the roundtable 



 - 62 - 

discussions on this point, indicated that participants stated that they preferred using 

their current sharing practices to Chirp. For example Statement 1 from the SUS 

scale, which stated, “I think I would use Chirp frequently”, had the lowest mean 

absolute, indicating that this technology may not act as a replacement for current 

sharing practices. However, it has been reported that the technology proposed is 

engaging and participants stated that they may use it for this purpose, implying that 

long term studies are required as part of future work in this area.  

Previous literature aims to discuss how the relevant applications work.  Some 

literature is based, however, on proximity sharing devices used by users who do not 

share a common bond and who are getting to know each other, within a dating 

environment for example (Beale, 2005; Kortuem, 2005). Related research in the 

area, which does allow proximity sharing with known users (Raento, 2005), limits 

itself to sharing contacts and uses Bluetooth (Eagle et al., 2005) as a means of 

sharing.  This is rather different to the proposed technology, which is based on NFC. 

This study expands its method and findings to build an understanding of proximity 

sharing devices using NFC, like Chirp, within a group-sharing environment. Its 

scope extends to various features like Photos, Text Messages and Links by using 

interactions – such as pressing a button (Rekimoto, 2003) - to share information 

with people nearby. This study has also evaluated important factors like efficiency, 

feedback, engagement, overall usability and adoption patterns for the future with 

regard to the use of such devices in a co-located environment. 
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6.1 Limitations 

Trade offs were considered while choosing a method for study two.  For several 

reasons it was important to use a controlled experimental design rather than a field 

study. Firstly, music was used as an extraneous variable in the experiments as a 

controlled measure to realistically replicate a noisy environment within a co-located 

space such as a pub, restaurant, social event or a party. A field study in this case 

may have provided varied results, as the setting could not be adequately controlled. 

For this reason, a laboratory allowed sufficient control for feedback that was 

objectively comparable to be gathered and measured. One could argue that, while 

measuring fun and engagement as well as feedback, a natural setting is 

recommended. For the purpose of this study, a trade off was important. Such 

potential limitations to the results are acknowledged, and it is proposed that future 

work would be undertaken to address such limitations. In addition, experiments are 

primarily used to evaluate products while field studies are used to understand, rather 

than evaluate technology (Kjeldskov J, 2003); and it was therefore valid to 

undertake experiments in comparison to field studies in these circumstances. 

Secondly, previous research by Clawson (2008) in this area showed that the 

‘feeling of being in control’ is an important factor during proximity sharing in 

groups. From the observations, this study showed that sharing in groups within a 

controlled setting seemed like a rather unnatural environment for many participants. 

The primary issue with the design was that participants could not obtain control and 

initiate sharing. However, this may have been a disadvantage for the measurement 

of fun and engagement. During their interactions, participants were also unaware of 
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who was in control during each session; whereas, in a realistic scenario, there would 

usually be one person initiating the sharing behaviour within the group. Control and 

initiation, however, in fact played a vital role during the procedure. The experiment 

was deliberately designed in order to gather data from all participants while they 

shared content; and a controlled setting was therefore required. Even though the 

experiment was conducted at a laboratory, sharing behaviour in close proximity 

became more comfortable after a while.  Participants were also seen role-playing the 

scenarios, as they would be likely to do in a realistic situation. Throughout the 

testing, none of the participants complained about the experiment being monotonous 

or lengthy.   

Thirdly, although 47.9% of group sharers most often used schools and colleges 

as their prime location to share data, the scenarios refrained from using this location.  

This is because participants in groups sometimes brought along friends for the 

experiment who were friends from outside of the university.  

Lastly, while SUS is a commonly used tool for research purposes, little work has 

been undertaken to help an analyst interpret data; and sources that do provide this 

information are not reliable. However, for the purpose of this study, conducting 

these questionnaires provided quantitative research to back up the analysis and 

results.  

6.2 Design Recommendations 

This study has led to several design recommendations. Firstly, the technology 

was designed to be simple with no menus other than the selection of content and the 
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sharing button. However, usability concerns must prevail. Preliminary suggestions 

for redesign include grouping and chunking items into similar groups, categorizing 

content types, enabling customisation of folders and enhancing feedback in noisy 

areas that can include haptic and/or visual feedback. In addition, there is a 

dependency factor.  Secondly, users need to have Chirp active at all times in order 

that any content sharing can be initiated. For this reason, push notifications for 

sharing content has been suggested where participants may not be required to open 

the application in a noisy environment. Thirdly, concerns with respect to privacy 

and security can be lessened through content-based messages, welcoming imagery; 

links with affiliated known brands, a strong brand avatar and advertising. Lastly, a 

consistent brand avatar across channels like the desktops and tablets is 

recommended to facilitate sharing directly from websites. 
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CHAPTER 7. FUTURE WORK 

There are two primary implications for future work.  Firstly, evaluating feedback 

in a natural environment would be necessary. This would involve undertaking a 

diary study to evaluate and understand the long-term adoption of Chirp in its natural 

environment, like a pub for example. Users would be able to download and access 

Chirp over a period of time, which may help gather longitudinal data. Secondly, it 

was clear from the discussion from study two that usability issues prevail with the 

technology; and literature suggests a consensus that usability testing is iterative 

(Kaikkonen et al., 2005). A further primary aim for future work should therefore be 

to continue to build and evaluate Chirp in order to better meet the needs of its user 

base, by reducing usability issues to increase efficiency when sharing in close 

proximity. 

Following these primary implications are three further issues. Thirdly, 

therefore, is the issue of diversity of participants. Survey results from a study 

conducted by Kim et al. (2007) show that communication methods vary based on 

social demography and age. As part of future work, the study should aim to include 

participants below the age of 18 because research shows that children in Britain 

share games and songs via their mobile phones frequently (Goh et al., 2009). It 

would also be important to study cultural differences where gender and social 

contexts may play an important role. Gender differences specifically could be 

studied in depth. Research by Nysveen et al. (2005) has suggested that men and 

women are fundamentally motivated differently. In addition, larger group dynamics 
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can be evaluated. Further, the aim would be to understand the effects that proximity 

sharing had on personality.  

Fourthly, work done in the area includes holding devices together, finger 

swiping, shaking, bumping, tagging and pointing. Future research should aim to 

understand the various forms of interaction in more detail. The intention would be to 

identify a preferred method for the synchronous sharing of information in close 

proximity that could be deployed within the proposed technology, Chirp.  

Lastly, while sharing content in close proximity has been an established research 

area, there are several grounds that have been uncovered. Luff et al. (1998) 

recommend that, along with mobile devices, fixed displays are required to enable 

sharing in public spaces through a collaborative public network. While this research 

does look at sharing content between similar or homogenous mobile devices, it does 

not discuss synchronous sharing between dissimilar or heterogeneous devices like 

PDAs, laptops, computers and tablets. Future work aims to cover these aspects.  

In summary, future work will primarily involve continuous iterations with the 

design to reduce the usability issues. It will also evaluate the deployment of this 

technology in real-world scenarios to better understand participants’ behaviour in 

their natural environment.  Further to this, it will extend the research parameters to 

include participants below the age of 18 and to understand the implications of 

gender differences, personality types and dynamics with large group sizes.  It will 

understand and evaluate affective states and interactions to understanding people’s 
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preferred mode of interaction; and to expand the study to evaluate sharing in close 

proximity with devices like PDAs, laptops, computers and tablets. 



 - 69 - 

CHAPTER 8. CONCLUSION 

This thesis has explored face-to-face sharing behaviour in pairs and groups. 

Study one explored an in-depth understanding of current sharing practices, and 

sought to develop the findings of existing literature. It sought to develop an 

understanding of the categories of sharing behaviour and what is being shared in 

close proximity, the medium that people most often use to share content, the prime 

location where proximity sharing takes place and the motivations behind doing so 

while comparing this data to participants sharing in pairs and groups. The findings 

from this first study led to a follow up study, which introduced a technology within 

controlled conditions, solely evaluating social group sharing in close proximity. This 

second study evaluated that technology in comparison to current sharing practices. 

In particular, factors like efficiency, feedback, engagement, overall usability and 

adoption patterns for the future were explored within the second study that 

supported the analysis from the first study. Findings from both the studies showed 

that proximity sharing within a group context is very popular. Users who primarily 

share in groups, who were introduced to Chirp in the second study, showed that 

participants find it straightforward to send content through the application as 

compared to current sharing practices.  It was also shown that participants found the 

application fun and engaging to use. However, feedback while receiving content 

was a primary concern for most participants. Usability issues and efficiency with the 

new technology showed that participants were not significantly quicker with the 
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new application.  Further, the overall usability of Chirp was marginal at best, 

showing clear scope for improvement with such devices.  
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APPENDIX 

 

1.1. Appendix 1: Screener 

Hello,  

I’m undertaking a study where I’m looking at evaluating sharing behaviour in close 

proximity. Before I go ahead and invite you for the study, it would be great 

if I could understand answer the following questions.  

1. Do you own an Android or Apple smartphone? (For example, IPhone, HTC 

Dream/T-Mobile G1, HTC Magic/T-Mobile MyTouch 3G – to be sure that 

your phone is categorised as an Android device please review this list 

http://tinyurl.com/2bdf4qp [Terminate if answer is negative] 

2. Do you have experience with text messaging on your phone? [Terminate if 

answer is negative] 

3. How long have you used your phone? [Terminate if less than six months]  

4. Have you used your mobile phone to share things (for example, text 

messages, photos, music, emails or even showing your friend/colleague a 

picture from your phone) when you’re face-to-face? [Terminate if answer is 

negative]  
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5. How often do you find yourself sharing data with your mobile phone 

amongst your friends? Once a day, more than once a day, once a week, more 

than once a week, 1-2 times a month, 1-2 times a year [Terminate if less than 

once a week]  

1.2. Appendix 2: Information Sheet (Study One)  

The UCL Research Ethics Committee has approved this study. 

Project ID Number: MSc/1112/012   

Name: Afshan Kirmani 

Address: UCL Interaction Centre, Malet Place, Engineering Building.  

Contact Details: a.kirmani@ucl.ac.uk, 07508299339 

We would like to invite you to participate in this research project. You 

should only participate if you want to; choosing not to take part will not 

disadvantage you in any way. Before you decide whether you want to take part, 

please read the following information carefully and discuss it with others if you 

wish. Ask me if there is anything that is not clear or you would like more 

information.  

This study will last one week and aims to understand how you would share 

(for example, text messages, photos, music, emails or even showing your 

friend/colleague a picture from your phone) on a mobile phone when you’re face-to-

face with someone or within a group. You can define what ‘sharing’ is so please do 
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not constrict yourself to the examples that I have provided. However, make sure that 

this sharing behaviour takes place while you’re face-to-face with someone or within 

a group. You are required to do two things for me each day: 

1. SMS/text me (at the contact number provided above) the details regarding 

what, how, where, with whom and why you have shared. Remember, that 

this sharing behaviour must have been while you are face-to-face with 

someone or within a group. To help you with this, I may send you about 

three SMS reminders during the day to prod you on.  

2. Check your email at the end of each day. I would have sent you a web form 

to fill in further details at about 6pm BST each day. Please provide me with 

new information here as the aim of the daily form is to help you recollect 

your sharing behaviour if you have not already updated me during the day.  

Please remember that the more detailed you are, the researcher is able to 

analyse the information gathered for the purpose of this study in an effective 

manner. For example, if you need to express your sharing behaviour through a 

picture, video or an audio, please do so. At the end of one week, I will interview you 

for about 30 minutes to help me understand aspects of the information sent to me 

that I may not have understood or that may need further clarification.  

The interview sessions may be video and audio recorded. The findings from 

this study will be used for the purpose of writing up a thesis, presentations, and 

journals and may be made public at conferences. However, your details will be 

made anonymous and will not be available to the public; all names and contact 
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details will be removed. It is up to you to decide whether or not to take part. If you 

choose not to participate, you would not incur any penalties or lose any benefits to 

which you might have been entitled. However, if you do decide to take part, you 

will be given this information sheet to keep and asked to sign a consent form. Even 

after agreeing to take part, you can still withdraw at any time and without giving a 

reason. All data will be collected and stored in accordance with the Data Protection 

Act 1998. 

I will be holding two raffle draws worth 50 GBP each at the end of the study. 

The first draw will be held after the one-week period once all diary entries have 

been sent in. The second draw will be held for those who qualify for the interview. 

Winners will be provided with a voucher to Amazon.com. I understand that you 

may have a busy schedule and to help you send in your entries, I will be sending you 

three SMS reminders during the day.  

1.3. Appendix 3: Consent Forms (Study One)  

The UCL Research Ethics Committee has approved this study. 

Project ID Number: MSc/1112/012  

Name: Afshan Kirmani 

Address: UCL Interaction Centre, Malet Place, Engineering Building.  

Contact Details: a.kirmani@ucl.ac.uk, 07508299339 

Participant’s Statement 
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I …………………………………………...................................... agree that I have 

• read the information sheet and/or the project has been explained to me orally; 

• had the opportunity to ask questions and discuss the study; and 

• received satisfactory answers to all my questions or have been advised of an 

individual to contact for answers to pertinent questions about the research and 

my rights as a participant and whom to contact in the event of a research-related 

injury. 

I understand that my participation will be taped/video recorded, and I am aware 

of, and consent to, any use you intend to make of the recordings after the end of the 

project. I understand that I am free to withdraw from the study without penalty if I 

so wish, and I consent to the processing of my personal information for the purposes 

of this study only and that it will not be used for any other purpose. I understand that 

such information will be treated as strictly confidential and handled in accordance 

with the provisions of the Data Protection Act 1998. I understand that some of my 

personal details will be passed to UCL Finance for administration purposes. I 

understand that the information I have provided may be published as a report, 

presentation, conference proceedings or a journal.  Confidentiality and anonymity 

will be maintained, and it will not be possible to identify me from any publications. 

Signed: Date: 

Investigator’s Statement 
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I …………………………………………………………………….. confirm that I 

have carefully explained the purpose of the study to the participant and 

outlined any reasonably foreseeable risks or benefits (where applicable).  

Signed: Date: 

1.4. Appendix 4: Web Diary 

1. What time of the day was it when you shared something with your mobile phone 

in close proximity? (Mark your selected option in bold) 

• 12am – 3am 

• 3am – 6am  

• 6am – 9am 

• 9am – 12pm 

• 12pm – 3pm 

• 3pm – 6pm  

• 6pm – 9pm 

• 9pm – 12am 

 

2. What did you share? 
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----------------------------------------------------------------------------------------------------- 

-----------------------------------------------------------------------------------------------------  

3. How did you share (what medium did you use – for example, emails, text 

messaging etc.)? 

----------------------------------------------------------------------------------------------------- 

-----------------------------------------------------------------------------------------------------  

4. With whom did you share - in pairs or in groups?  

----------------------------------------------------------------------------------------------------- 

----------------------------------------------------------------------------------------------------- 

5. Why did you want to share it?  

 

----------------------------------------------------------------------------------------------------- 

-----------------------------------------------------------------------------------------------------  

6. Where were you?  

----------------------------------------------------------------------------------------------------- 

-----------------------------------------------------------------------------------------------------  
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1.5. Appendix 5: Semi-Structured Interviews 

1. Tell me about what you felt while you undertook the study?  

2. Can you give me an instance of when you shared in a group while you were 

face-to-face?  

3. Where were you and what were you doing? 

4. Why do you find needs to share while using your mobile phone and while 

you are face-to-face within a group?  

5. Did the find the sharing experience fun and engaging?  

6. Does your mobile phone give you any feedback during such instances of 

sharing face-to-face? Is feedback important to you?  

1.6. Appendix 6: Diary Study Categories   

 

Category  Example   %Total        

 Entries 

#Category 

Entries 

#Reporting 

Category 

 

Photos 

 

“A funny image I had saved from 

last nights social gathering.” 

 

31.6% 

 

136 

 

53 
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Texts “I needed to talk to my group of 

friends but I couldn’t say it out 

loud with people around me. So I 

shared it via a text.” 

  

13.9% 

      60 22 

     

Videos “A video of a dog playing tricks 

that I shared with friends at the 

university.” 

8.3% 36 20 

     

Links “A news article that I had read 

this morning on BBC’s website.” 

7.9% 34 13 

     

Documents “A word document and a 

presentation that I showed to 

friends which contained details of 

the contract for my new 

apartment.” 

 6.2% 27 14 

     

Emails “A friend showed me a few emails 

he received in response to a 

classifieds ad he posted.” 

  5.5% 24 15 
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Maps “Direction shown friends in the 

car as we weren't sure of where 

we were headed.” 

  4.4%        19 9 

     

Music “I shared a couple of songs with 

my friends.” 

  3.9% 17 14 

     

Business 

Cards 

“I shared a friends contact details 

to another friend beside me via 

my phone.” 

  3.7% 14 9 

     

Games “A multiplayer game – so I can 

play it with friends.” 

  3.2% 17 10 

     

Status 

Updates 

“I shared something controversial 

that was said by a friend and 

publically announced through her 

status message.” 

3.0% 13 5 

     

Schedules “Co-ordinate and schedule a plan 

for the evening.” 

2.5% 11 6 
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Stocks “I shared the current share price 

with a friend.” 

1.1% 5 2 

     

Movies “As I wanted some popcorn, I 

shared the movie tickets with my 

friends since they wanted to carry 

on without me.” 

0.9% 4 1 

     

Fitness 

Trackers 

“My weight loss details that I 

shared with a couple of friends at 

the gym.” 

0.6% 3 1 

     

Drawings “I shared my doodles within a 

group of friend at the university.” 

0.6% 2 1 

     

Restaurant 

Menus 

“The menu of a nearby restaurant 

looked good on the internet which 

I then shared with friends who 

live nearby.” 

0.6% 2 1 

     

Wallpapers “I shared my wallpaper that I 

changed last night which a friend 

found hilarious.” 

0.4% 2 1 
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Applications “I shared an IPhone application 

to friends who may find it 

interesting at the university.” 

0.4% 2 2 

     

Blogs “I shared a blog that I viewed 

yesterday.” 

0.2% 1 1 

     

Reviews “I shared the yelp details of a 

restaurants review with friends.” 

0.2% 1 1 

     

1.7. Appendix 7: Information Sheet (Study Two)  

The UCL Research Ethics Committee has approved this study. 

Project ID Number: MSc/1112/012   

Name: Afshan Kirmani 

Address: UCL Interaction Centre, Malet Place, Engineering Building.  

Contact Details: a.kirmani@ucl.ac.uk, 07508299339 

 We would like to invite you to participate in this research project. You 

should only participate if you want to; choosing not to take part will not 

disadvantage you in any way. Before you decide whether you want to take part, 
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please read the following information carefully and discuss it with others if you 

wish. Ask me if there is anything that is not clear or you would like more 

information.  

You will be called in for a 60-minute session along with two of your friends. 

This is a follow-up study to the previous study of which you were a part. The 

objective is to understand your sharing behaviour in groups when you’re face-to-

face with your friends or family. You may be asked to download an IPhone 

application during the experiment where you may need the Internet working on your 

phone. You may also be provided with questionnaires to help the researcher 

understand your sharing behaviour in an in-depth manner.  

During the experiment, the first 40 minutes will be spent understanding your 

current sharing practices alongside a technology that would be introduced to you. 

The final twenty minutes may include open-ended questions to reflect on your 

sharing experience while using the technology introduced to you in the experiment. 

Here, you would be asked to discuss your thoughts openly with the group. The 

session may be video and audio recorded. The findings from this study will be used 

for the purpose of writing up a thesis, presentations, and journals and may be made 

public at conferences. However, your details will be made anonymous and will not 

be available to the public; all names and contact details will be removed. It is up to 

you to decide whether or not to take part. If you choose not to participate, you would 

not incur any penalties or lose any benefits to which you might have been entitled. 

However, if you do decide to take part, you will be given this information sheet to 

keep and asked to sign a consent form. Even after agreeing to take part, you can still 
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withdraw at any time and without giving a reason. All data will be collected and 

stored in accordance with the Data Protection Act 1998. 

As a token of appreciation, you will be provided 10 GBP at the end of the study.  

1.8. Appendix 8: Consent Forms (Study Two)   

The UCL Research Ethics Committee has approved this study. 

Project ID Number: MSc/1112/012  

Name: Afshan Kirmani 

Address: UCL Interaction Centre, Malet Place, Engineering Building.  

Contact Details: a.kirmani@ucl.ac.uk, 07508299339 

Participant’s Statement 

I …………………………………………...................................... agree that I have 

• read the information sheet and/or the project has been explained to me orally; 

• had the opportunity to ask questions and discuss the study; and 

• received satisfactory answers to all my questions or have been advised of an 

individual to contact for answers to pertinent questions about the research 

and my rights as a participant and whom to contact in the event of a 

research-related injury. 
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I …………………………………………...................................... understand that 

my participation will be taped/video recorded, and I am aware of, and 

consent to, any use you intend to make of the recordings after the end of the 

project. 

I understand that I am free to withdraw from the study without penalty if I so wish, 

and I consent to the processing of my personal information for the purposes 

of this study only and that it will not be used for any other purpose. I 

understand that such information will be treated as strictly confidential and 

handled in accordance with the provisions of the Data Protection Act 1998. I 

understand that I am being paid for my assistance in this research and that 

some of my personal details will be passed to UCL Finance for 

administration purposes. I understand that the information I have provided 

may be published as a report, presentation, conference proceedings or a 

journal.  Confidentiality and anonymity will be maintained, and it will not be 

possible to identify me from any publications. 

Signed: Date: 

Investigator’s Statement 

I …………………………………………………………………….. confirm that I 

have carefully explained the purpose of the study to the participant and 

outlined any reasonably foreseeable risks or benefits (where applicable).  

Signed: Date: 
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1.9. Appendix 9: Post-Task Questionnaire    

Participant ID:  __________         

Task: __________ 

Condition: __________ 

Date:  __________ 

To what extent do you agree with the following statements? 

1. It was straightforward and simple to send this to the group. 

 

1. Strongly 

Agree 

2. 

Agree 

3. 

Unsure 

4. 

Disagree 

5. Strongly 

Disagree 

Comments? 

 

 

 

2. It was straightforward and simple to receive this from the group 

1. Strongly 

Agree 

2. 

Agree 

3. 

Unsure 

4. 

Disagree 

5. Strongly 

Disagree 



 - 93 - 

Comments? 

 

 

 

3. I was aware that the group received it and I was satisfied with feedback received 

from the mobile phone.  

1. Strongly 

Agree 

2. 

Agree 

3. 

Unsure 

4. 

Disagree 

5. Strongly 

Disagree 

Comments? 

 

 

 

4. Overall, I felt like the experience was fun and engaging.   

1. Strongly 

Agree 

2. 

Agree 

3. 

Unsure 

4. 

Disagree 

5. Strongly 

Disagree 

Comments? 
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Thank you for your time. 

1.10. Appendix 10: Post-Test Semi-Structured Questions  

1. Tell me about your experience with the technology introduce to you.  

2. In comparison to your current sharing behaviour, how different is Chirp?  

3. Based on your perception, would you think that it was faster to share media 

using Chirp as compared to your current sharing practices?  

4. Tell me about the advantages and disadvantages you might face while using 

your current sharing practices.  

5. Tell me about the advantages and disadvantages you might face while using 

Chirp in your daily life. 

6. Would you use Chirp in the future?  

7. When would you find yourself using an application like Chirp? 

8. Is there anything further that you may want to add to this discussion?  

1.11. Appendix 11: Systems Usability Scale (SUS) 

Participant ID:  __________         
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Task: __________ 

Condition: __________ 

Date:  __________ 

Instructions:  For each of the following statements, mark one box that best 

describes your reactions to the technology (Chirp) that was introduced to you today.   

1. I think I would use this Chirp frequently.  

1. Strongly 

Agree 

2. 

Agree 

3. 

Unsure 

4. 

Disagree 

5. Strongly 

Disagree 

2. I found Chirp to be unnecessarily complex.   

1. Strongly 

Agree 

2. 

Agree 

3. 

Unsure 

4. 

Disagree 

5. Strongly 

Disagree 

3. I thought Chirp was easy to use.  

1. Strongly 

Agree 

2. 

Agree 

3. 

Unsure 

4. 

Disagree 

5. Strongly 

Disagree 

4. I think that I would need the support of a technical person to be able to use Chirp. 

1. Strongly 

Agree 

2. 

Agree 

3. 

Unsure 

4. 

Disagree 

5. Strongly 

Disagree 

5. I found the various functions within Chirp to be well integrated 
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1. Strongly 

Agree 

2. 

Agree 

3. 

Unsure 

4. 

Disagree 

5. Strongly 

Disagree 

6. I thought there was too much inconsistency within Chirp. 

1. Strongly 

Agree 

2. 

Agree 

3. 

Unsure 

4. 

Disagree 

5. Strongly 

Disagree 

7.  I would imagine that most people would learn to use Chirp very quickly.  

1. Strongly 

Agree 

2. 

Agree 

3. 

Unsure 

4. 

Disagree 

5. Strongly 

Disagree 

     

8. I found Chirp very awkward (clumsy) to use. 

1. Strongly 

Agree 

2. 

Agree 

3. 

Unsure 

4. 

Disagree 

5. Strongly 

Disagree 

9. I felt very confident using Chirp. 

1. Strongly 

Agree 

2. 

Agree 

3. 

Unsure 

4. 

Disagree 

5. Strongly 

Disagree 

10. I needed to learn a lot of things before I could get going with new technology. 

1. Strongly 

Agree 

2. 

Agree 

3. 

Unsure 

4. 

Disagree 

5. Strongly 

Disagree 
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Please provide any comments that has not already been discussed:  

 

 

 

1.12. Appendix 12: Likert Rating Scale Responses 

Table shows data based on 30 participants with current sharing practices (left) 

and Chirp (right) 

Measure Positive Neutral Negative Positive    Neural     Negative 

Sending 

content 

(P) 24 

(T) 28 

(L) 23 

     4 

     0 

     3 

     2 

     2 

     4 

    29             1  0 

    25             2                3 

    26  2                2 

 

Receiving 

content 

(P) 24 

(T) 28 

(L) 25 

     4 

     0 

     4       

     2 

     2 

     1 

    15             4                11 

    12             9                 9 

    13             7                10  

     

 

Feedback      

(P) 15 

(T) 24  

(L) 28 

 

    9 

    3 

    0   

     6 

     3 

     2 

     3     11               16 

     2              9                19 

     3              7                20 
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Engagem

ent 

  (P) 17 

  (T) 17 

  (L) 20 

 

    9   

    9 

    7    

     4 

     4 

     3 

    25             2                 3 

    26             1                 3 

    29             0                 1  

1.13. Appendix 13: Task Completion Time  

Table shows the data based on the time on task calculated at a group level in 

minutes based on current sharing practices (left) and Chirp (right).  

Group Pictures Texts Links Pictures Texts Links 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

  1.48 

  2.57 

  4.25 

  1.20 

  1.45 

  0.48 

  2.45 

  0.47 

  0.31 

  4.45 

 0.26 

 0.31 

 0.39 

 1.08 

 0.41 

 0.31 

 1.09 

 0.19 

 0.45 

 0.65 

1.05 

0.49 

4.39 

0.59 

0.45 

0.23 

2.09 

1.45 

2.31 

0.59 

0.35           

1.11 

3.45 

2.27 

1.13 

0.59 

1.09 

0.48 

3.56 

1.08 

0.25 

2.37 

2.56 

1.2 

1.14 

1.51 

0.21 

0.21 

1.01 

0.59 

1.05 

2.12 

1.29 

0.51 

0.47 

0.55 

0.11 

1.42 

1.16 

0.35 

 

1.14. Appendix 14: SUS Analysis 
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Statement Mean SD Absolute 

1. I think I would use Chirp frequently.  1.97 0.76 1.97 

2. I found Chirp to be unnecessarily complex.  2.50 1.26 3.77 

3. I thought Chirp was easy to use.  3.63 1.27 3.63 

4. I think that I would need the support of a 

technical person to be able to use Chirp. 

1.43 0.85 2.28 

5. I found the various functions within Chirp to be 

well integrated. 

3.13 0.97 3.13 

6. I thought there was too much inconsistency 

within Chirp. 

2.70 1.08 3.78 

7. I would imagine that most people would learn 

to use Chirp quickly.  

3.70 1.08 3.70 

8. I found Chirp very awkward to use. 2.77 1.22 3.99 

9. I felt very confident using Chirp.  2.97 1.24 2.97 

10. I needed to learn a lot of things before I could 

get going with this new technology.  

1.67 0.88 2.55 

-END- 

 


