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ABSTRACT 
This paper presents Capital Music, a mobile application enabling 
real-time sharing of song choices with collocated urban dwellers. 
Due to the real-time, location-based peer-to-peer approach of the 
application, a user experience study was performed utilising the 
Wizard of Oz method. The study provides insight into how 
sharing non-privacy sensitive but personal data in an anonymous 
way can influence the user experience of people in public urban 
places. We discuss the findings in relation to how Capital Music 
influences the process of “cocooning” in public urban places, the 
practice of designing anonymous interactions between collocated 
strangers, and how the sharing of song choices can create a sense 
of commonality between anonymous users in the urban space. The 
outcomes of this study are relevant for future location-based 
social networking applications that aim to create interactions 
between collocated strangers. 

Categories and Subject Descriptors 
H.5.2 [Information Interfaces and Presentation]: User 
Interfaces – prototyping, evaluation/methodology.  

General Terms 
Design, Experimentation, Human Factors 

Keywords 
User Experience; Data Sharing; Public Places; Urban Informatics 

1. INTRODUCTION 
While spending time in public urban places, urban dwellers may 
use their Information and Communication Technology (ICT) 
devices as a way to “cocoon” to create their own personal space 
[6]. Whether purposefully or not, this can lead to avoiding direct 
contact with surrounding strangers [25]. Even without a mobile 
phone reception, such as in underground railways, people tend to 
use their devices for different purposes such as playing games, 
listening to music, or deleting old text messages [3]. “Mobile 
engagement of this sort is so clearly about (among other things) 
occupying a cocoon of private space while in public that the 
mobile phone can function in many cases as […] effectively 
closing off interaction with anyone not already on one’s contact 
list” [6]. The recent success of social media such as Facebook and 
Twitter are contributing to this trend of “cocooning” through 

mobile versions of their services. This form of engagement while 
in public enables users to connect to their existing social circle 
rather than engage with people in close physical proximity. 
However, human beings are naturally curious about their 
surroundings and the collocated people nearby. For example, 
some street cafés arrange their chairs and tables in such a way as 
to enable their customers better observations of pedestrians and 
the actions that take place on the streets. Even passive contact 
with strangers is perceived as rewarding and attractive when 
spending time in public urban places [10, 38], or as Aristotles 
stated in Politics: “Man is by nature a social animal.” The fact that 
people sometimes tend to use ICT devices as cocooning items 
while being in public but also occasionally use public urban 
places to be near other people inspired this investigation into ways 
that ICT can be utilised to combine both processes: being able to 
create a cocoon but also provide possibilities to be in contact with 
collocated people.  

In 1979, Sony introduced the Walkman®, a portable cassette 
player allowing people to listen to their music while on the move. 
In “The Walkman Effect” Shuhei Hosokawa [18] describes how 
the invention of the portable music device enables people to 
escape the urban soundscape and create their “individual zone of 
listening” while being in public. These days, people listen to 
songs on mobile devices to suit their mood or get into a desired 
mood, create a soundtrack for an activity, or just to relax, while 
commuting, during idle time, or exercise at the gym. More than 20 
years later and after the invention of the mp3 format and the iPod, 
Bull [5] argues that “iPod culture represents a world in which 
each person is locked into their own interiority, moving to their 
own rhythm and motivated by their personalised auditory 
soundtrack to urban life.” Hosokawa describes that “[u]ntil the 
appearance of the walkman, people had not witnessed a scene in 
which a passer-by ‘confessed’ that he had a secret in such a 
distinct and obvious way. They were, in fact, aware that the user 
was listening not only to something secret but also to the secret 
itself, a secret in the form of mobile sound: an open, public 
secret.”  

Instead of secluding oneself from the surrounding environment, 
portable music devices can also be used to connect – or simply 
associate – with other people in space utilising music as a 
common ground for interaction. The widespread use of location-
aware and internet enabled devices creates unique opportunities 
for urban dwellers to listen to their music as usual while being in 
public and “zone out” of the urban environment but also publish 
and share one’s song choices with collocated people and thereby 
augment the urban space with such data disclosing the “open, 
public secret” in a digitally mediated manner.  
This study seeks to create a more social and enjoyable feeling 
while spending time in a public urban place by visualising real-
time song choices of collocated people and providing an 

 

 



opportunity for digitally mediated social user interaction based on 
non-privacy-sensitive data. Urban Social Technology [28] – 
which is defined as ICT used in urban environments for a social 
purpose that goes beyond phone calls and text messages – should 
align with current social practices and behaviour rather than 
creating new, potentially artificial ones. Therefore, this design 
intervention follows a simple approach to influence the experience 
of people in public places while listening to music and interacting 
with their devices. The approach taken by our application, Capital 
Music, enables urban dwellers to listen to their songs as usual, all 
the while the album artworks of songs currently played in the 
user’s vicinity are visualised in a “mobile music cloud” (Figure 2 
and 3). Users are also offered anonymous and private means for 
social interaction based on currently played songs of collocated 
people. 
With this study, we try to address the question, how and to what 
extent the visualisation of songs currently played in a user’s 
vicinity can digitally augment the public space with collective 
social data, and how this influences the social experience of 
public urban spaces. 

The remainder of this paper is structured as follows. The next 
section reviews related research on the subject. Afterwards, we 
briefly illustrate the design process that led to Capital Music 
including a description of the prototype system followed by a 
presentation of an initial user trial. The next section describes the 
methodology of an in-depth user experience (UX) study utilising 
the Wizard of Oz method to simulate a realistic usage setting. We 
then present and discuss the results, followed by concluding 
remarks on the impact of sharing personal but non-privacy 
sensitive information in public urban spaces. 

2. RELATED WORK 
There are commercial approaches for music sharing such as 
iTunes Home Sharing [36], Spotify, or last.fm. However, various 
research projects have been conducted investigating music 
applications and the sharing of music related data in urban 
environments. For example, the ethnographically informed project 
Undersound [3] supports the social phenomena of unspoken 
exchange, demonstrative engagement, curiosity, and mnemonic 
narratives in the London Underground providing a mobile 
application for music exchange. Undersound allows artists to 
upload songs at specific upload points whereas one song can only 
be uploaded once. Users can download songs from these upload 
points or from collocated users, browse profiles of users in 
vicinity, and send messages. While the research is grounded in 
ethnography, no implementation or evaluation of the Undersound 
concept was conducted. 

The tunA project [2] is a Personal Digital Assistant (PDA) 
application utilising peer-to-peer wireless network connectivity 
for ad hoc music sharing. TunA enables users to listen to their 
own playlist and display a list of collocated people with their user 
profiles. Furthermore, a user can browse playlists of collocated 
people, tune into music currently played on collocated devices 
with the ability to bookmark songs, and exchange instant 
messages for social user interaction. A user study with six study 
participants who partly knew each other showed that sharing 
music with tunA could be a fun experience with friends and an 
icebreaker to interact with new people. However, mobile mediated 
message exchange was not evaluated in the reported study. 
BluetunA [4] is the successor project of tunA, utilising Bluetooth 
instead of wireless network connectivity. BluetunA enables users 
to select a list of favourite artists or songs and discover who else 
within proximity shares their music taste. In addition, users can 

search for other collocated people and explore their specified 
musical preferences and favourite artists. Furthermore, it is 
intended that users can exchange messages and obtain 
recommendations from Web 2.0 online services. The impact of 
BluetunA has not been evaluated. 

The Compass [33] project utilises mobile phones to exchange 
music with collocated people. It applies a compass metaphor for 
the mobile user interface to visualise nearby networks, people, 
and music. The social network for music exchange is based on the 
phone’s address book and friends of friend’s connections. If a 
friend is in close proximity, the compass displays the direction 
and distance to walk on the mobile phone’s screen. If both users 
are within Bluetooth or wireless network transmission range, the 
application is able to exchange music. 

Push!Music [13] is a mobile application which autonomously 
exchanges music files with collocated people in the same wireless 
network based on similar music tastes. Users are also given the 
opportunity to manually send songs. A two-week user study with 
five subjects was conducted to measure user satisfaction. 
Participants enjoyed the exchange of music and had a positive 
experience while using the system, but were also concerned about 
receiving too many songs from the autonomous exchange. 

The Social Playlist [24] is a mobile application enabling friends to 
create a user-generated radio based on selected songs from 
different data sources. Based on current mood or activity, user 
selected music is transferred to a server that generates a music 
playlist which is streamed to a group of friends. The research 
conducted has shown that the selection and sharing of songs can 
create anchor points for follow-up social interactions. 

In contrast to Capital Music, all of these projects are either 
designed for or have been evaluated within a group of friends [2, 
13, 24, 33], require the creation of user profiles [2, 3, 4] for 
collocated music discovery and interaction, or have not been 
evaluated [3, 4, 33]. Capital Music focuses on the music rather 
than the listeners. It visualises songs that are currently played in 
the vicinity of users, rather than a visualisation of users 
themselves.  

3. DESIGNING CAPITAL MUSIC 
In addition to a review of other music applications, the design of 
Capital Music was informed by an initial phase of ethnographic 
immersion [19]. It revealed that music listeners are an attractive 
user group for this study, because “music also plays a role in our 
social lives – talking about, displaying, swapping and sharing 
music are all ways through which we express who we are and 
interact with others” [27]. Additionally, research on music 
psychology has shown that “the social functions of music are 
manifested in the [...] management of self-identity, interpersonal 
relationships, and mood in everyday life” [14].  

The ethnographic immersion was followed by a paper-based study 
in which study participants were gathered in a room and were 
asked to write down songs that they were listening to on post-it 
notes. These were then shared with other users in the room by 
sticking them on the wall. Users then understood that their post-it 
notes would be shared with others. They were asked to listen to 
another song and share again. This was found to change the 
approach to selecting a song. The ethnographic immersion and 
paper-based study that inform the design and development of 
Capital Music have been reported elsewhere [30]. 



3.1 Prototype System 
The mobile application has been developed for iPhone, iPad and 
iPod Touch devices using the Apple iOS software development 
kit. Capital Music’s ad-hoc data exchange between collocated 
people has been realised employing a decentralised peer-to-peer 
architecture. The Extensible Messaging and Presence Protocol 
(XMPP) has been utilised to enable near real-time XML message 
exchange and presence management for Capital Music users 
congregating in the same public urban space. After starting 
Capital Music, the geographical position (longitude and latitude) 
of the iOS device is sent to a location repository. We currently 
utilise the location repository of Foursquare.com returning 
landmarks of various types such as restaurants, bars, bus stops, or 
parks nearby a user. The results from querying the Foursquare 
API also contain the distances in meter from the landmarks to the 
users. If the distance of the landmark is below a specified radius 
set by the user in the interface, the respective landmarks will be 
used as a XMPP multi user room. The Capital Music application 
sends an XMPP message to the server to create the XMPP room, 
or join it if already existent. The server and its XMPP room 
standard implementation manages the presence of user sending 
presence messages as well as sending song updates to the joined 
multi user rooms. These presence messages and song updates are 
automatically delivered to all other XMPP room participants 
whereas the protocol has been extended to fit the purpose of 
sending song information. While on the move, significant location 
updates of a user result in repeating the above-described steps of 
querying the location repository, leaving outdated XMPP rooms, 
and creating or joining new ones. 

 
Figure 1: Capital Music architecture 
Capital Music exchanges metadata such as song title, artist, album 
name, and genre as well as the artwork of the currently played 
song. This information is sourced from the iPod library of a user. 
The album artwork of a song gets uploaded to an image server 
whereas the respective URL is send together with the song meta 
data as a XMPP message to the joined XMPP rooms. Figure 1 
visualises the architectural approach of Capital Music.  

For the visualisation of songs currently played in the user’s 
vicinity, we applied a visual approach displaying a mosaic of 
album cover artworks as shown in Figure 2 and 3. Each artwork 
visualised in the top part of the application represents one 
collocated user currently using Capital Music. The device owner’s 
song selection is visualised in the bottom part of the application. 
Users can tap on album artworks to get more detailed information 
about the played song as well as send text messages or like 

messages. If a user presses the like button, the application sends a 
text in form of “[nickname] likes [song title] from [song artist].” 
Capital Music enables social user interaction in a completely 
anonymous way. The application does not require any user 
subscriptions or profiles, and only a nickname has to be specified 
to use the application. 

 

Figure 2: Screenshots of the final iteration of Capital Music 
viewed on the iPhone. The screenshot on the top left shows the 
main user interface visualising collocated songs in the top part of 
the application and the own played song in the bottom part above 
the media player controls. The next screenshot shows details 
about a song after tapping on the artwork in the previous 
screenshot with options to send messages to the respective user. 
The screenshot on the bottom left shows the messaging overview 
after tapping the green speech bubble in the right bottom part in 
one of the previous screens. The messaging overview lists all 
users with whom the user has exchanged messages. The 
screenshot on the bottom right visualises the exchanged messages 
after tapping a nickname in the previous screenshot. 

3.2 User Trial 
A user trial has been conducted to test functionality, gain insights 
into how the current implementation of Capital Music can be 
improved, and get first indicators about how people experience 
the application. Altogether 5 participants, 4 university students 
and 1 university staff aged between 23 and 36, 4 male and 1 
female participated in the initial user trial. According to research 
in usability studies, 5 study participants are sufficient to discover 
80 percent of all usability problems [35].  



The trial took place in a university meeting room and participants 
were asked to bring their own devices containing their personal 
music library. Capital Music has been installed on all devices, 
altogether on four iPhones and one iPad. Participants were briefed 
on how Capital Music works, in particular how to set a nickname 
and how to access the music library. Afterwards the participants 
were asked to use the application. Figure 4 illustrates the user trial 
setup. In contrast to the designed application scenario (anonymous 
public urban places) for Capital Music, all study participants were 
aware of who the other application users were. 

This user trial was the first opportunity for the research team to 
test the application with real users and multiple devices. One of 
the authors of this paper also participated during the application 
test using an iPad. However, the researcher only participated 
during the collective music sharing session. After 15 minutes of 
sharing artworks of currently played songs we engaged 
participants in a semi-structured group discussion in order to 
reveal usability flaws and develop first insights into participants’ 
experience about using the application. The discussion with the 
study participants revealed three usability issues. 

First, participants mentioned that they would like to see their 
album artwork next to the artworks listened to by collocated 
people. They were unsure if their music was really being shared 
with others and wanted to be part of the community of shared 
artworks. Second, despite the introduction on how to set a 
nickname, all study participants did not do it the first time and 
Capital Music used the device name of each study participant. 
After the first set of messages were exchanged and the iOS device 
names instead of anonymous nicknames appeared in the 
messaging view, participants started setting nicknames. The 
discussion revealed that the participants did not understand the 
purpose of the nickname feature. Third, in the evaluated 
implementation all exchanged messages were deleted after the 
user quits the application. Participants explained that they would 
like to archive these messages and delete them manually or set a 

specific time interval for automatically deleting messages. 
Furthermore, by having only the nickname displayed in the 
messaging overview, it was perceived as difficult to identify 
which nickname belonged to which song. 

Besides gaining insights into the usability and functionality we 
were also interested in getting first impressions into the UX of 
Capital Music. While using the application and setting nicknames 
after exchanging the first messages, study participants repurposed 
the nickname feature using statements such as “I have awesome 
artwork <3” or using emoticons as a nickname. In the follow-up 
discussion, participants explained that they wanted to further 
describe their motivation, mood, or activity behind their music 
choices by repurposing the nickname functionality. 

 
Figure 4: Study participants using Capital Music 
Capital Music allows users to change nicknames while using the 
application. However, messages sent under a previously set 
nickname are still displayed in the thread of messages and only 
the nickname itself is updated. One participant was concerned 
about the public’s opinion of his song choice: “I don’t want that 
people know what I listened to previously. So I listened to this 
song and it was really bad and no one likes it and people start 
hating me for it. So now I’m listening to this [new] one and also 
want to change my name.” Other participants did not share this 
opinion and asked him about his concern about what others say: 
“Of course. Even if I’m anonymous I don’t want people to know 

Figure 3: Screenshots of the final iteration of Capital Music viewed on the iPad. The screenshot on the left shows the main user 
interface visualising collocated songs in the top part of the application and the own played song in the bottom part of the application. 
Additionally this screenshot shows detailed information about a tapped song. The next screenshot shows the messaging overview after 
tapping the Messages button in the right bottom part of the application. The last screenshot visualises the exchanged messages after 
tapping a nickname in the previous screenshot. 



I’m that person. I want to listen to the songs people like.” This 
aligns with the results of the paper-based study [30] that the song 
choices of some people might be influenced by the fact that other 
collocated people can see and comment on their song selections.  

Participants were excited about receiving messages from other 
Capital Music users. One participant explained, “the most exciting 
thing is finding new messages. It’s like being on Facebook.” All 
participants stated that they had fun and enjoyed the application. 
We posed the question: how could such an application change the 
experience of a bus ride? Participants replied that it would be 
fantastic and would make their public transport experience more 
fun [9]. One participant explained: “I probably would miss my 
bus stop because I’m too busy sending messages to everyone else 
and I’m so distracted. No but it is cool and I like it as it just adds 
this extra level of community and engagement to what you 
listening to which is nice. And it’s fun because you are interacting 
with people around you.” 
The results of the user trial led to further development of Capital 
Music. A start screen has been implemented so that users are 
asked to set a nickname before using the application. The start 
screen also explains how the nickname is used for exchanging 
messages. The currently played song information has been added 
to the message overview, providing contextual information in 
form of artist name, song title, and album artwork next to the 
nicknames of collocated users. Additionally, Capital Music stores 
all exchanged messages in a database enabling users to manually 
delete message threads utilising commonly known iOS touch 
gestures. 
The user trial provided general insight into how people might 
perceive Capital Music and how it might influence the experience 
while using such an application in a public urban space. An in-
depth user study in real world conditions was the next step 
required to gather more insights into the UX of Capital Music. 

4. USER EXPERIENCE METHODOLOGY 
To evaluate the designed UX and the impact of Capital Music, we 
conducted a user study involving 13 participants recruited through 
multiple electronic mailing lists utilised at our university. As 
Capital Music is an application designed for anonymous 
interaction in public urban places, and it heavily depends on other 
application users who are in the same place at the same time 
running the application, creating a realistic study scenario is 
challenging. This challenge has also been reported in previous 
research efforts on mobile music sharing [2]. Additionally, in this 
user study we wanted to conduct an evaluation where participants 
would not be known to each other, nor would they be directly 
recognisable to other application users. The Wizard of Oz (WoZ) 
method allows for the evaluation of mobile systems that are still 
in development stages. It means that parts of the functionality of 
an application are simulated through a human being called the 
Wizard to gather insights about usability and effects of the 
software [29]. To create a realistic study environment, we applied 
the WoZ method to evaluate Capital Music. The Wizard simulated 
other Capital Music users without the knowledge of the study 
participants. With the WoZ approach we could focus on one study 
participant at a time while having the most realistic application 
usage scenario: one user interacting with the system while 
spending time in a public urban place with collocated strangers, 
and the Wizard simulated other application users.  

We invited single participants to a university meeting room where 
the application was installed on the participant’s device which 
already contained their own personal music library. After the 

application installation, participants were briefed on how Capital 
Music works and its main functions such as selecting songs from 
the library, retrieving song information, and the nickname feature. 
The study participants were asked to leave the university building 
and go to an adjacent outdoor area where students congregate to 
receive song updates from collocated people. We asked the 
participant to come back to the meeting room after using Capital 
Music for 15 minutes. While participants were using Capital 
Music in the field, the Wizard stayed in an adjacent office space 
where 20 iPods and 4 iPads were running the Capital Music 
application, broadcasting song updates to the study participant. To 
be ethically responsible during the WoZ study, the researcher only 
sent “like” messages or emoticons to the study participant when 
receiving a message. This decision was based on the fact that the 
study participants were not aware that they interact with a 
researcher rather than an anonymous application user. Through 
only sending “like” messages and emoticons we were able to 
simulate a realistic application scenario without compromising 
what meant to be a private message of a study participant. Figure 
5 visualises the WoZ setup on the left side and a study participant 
using Capital Music outdoors on the right side. After using the 
application in the field, study participants partook in a semi-
structured interview followed by a paper-based survey. We did 
not reveal to the study participants that the researchers simulated 
the other application users to ensure authentic and realistic 
responses during the semi-structured interview.  

 

Figure 5: WoZ setup. Simulating other application users on 
the left and a single study participant on the right. 
Each semi-structured interview took approximately 30 to 45 
minutes and study participants were posed questions regarding 
their user experience, the music sharing, and the social interaction 
in relation to collocated people, place, and Capital Music. The 
semi-structured interviews have been audio recorded and all 
recordings were transcribed for analysis purposes. The paper-
based survey was based on the AttrakDiff questionnaire [15], 
items to evaluate perceived ease of use and enjoyment [17], a 
mood scale developed by Watson & Clark [37], and items to 
measure emotions [20]. The methodological framework utilised 
for evaluating the UX of digital place based augmentations and 
mobile mediated interactions has been reported in more detail 
elsewhere [31]. Participants received a $10 coffee shop voucher 
after completing the paper-based survey. 

5. RESULTS 
This section presents and discusses the results of the UX study 
utilising the WoZ method. We first present the quantitative data 
collected through the paper-based survey following a discussion 
based on the qualitative interview data. 

All data scales collected through the paper-based survey are based 
on a 7-point Likert scale where 1 is the lowest value and 7 is the 
highest. The survey contained questions from the Technology 
Acceptance Model [7]. Research has shown that perceived 
enjoyment and perceived ease of use are stronger determinants 



towards technology adoption than perceived usefulness when 
evaluating hedonistic information systems [17]. Perceived 
usefulness is “the degree to which a person believes that using a 
particular system would enhance his or her job performance” [7]. 
Perceived ease of use is defined as “the degree to which a person 
believes that using a particular system would be free of effort” [7]. 
Perceived enjoyment has been defined as “the extent to which the 
activity of using the computer is perceived to be enjoyable in its 
own right, apart from any performance consequences that may be 
anticipated” [8]. The following results are presented as mean 
values. The participants rated the perceived usefulness with 5.77 
(Standard Deviation (SD) 1.01), perceived ease of use with 5.75 
(SD 1.16), perceived enjoyment with 5.60 (SD 0.96), and the 
behavioural intention towards using Capital Music with 5.23 (SD 
1.54). Items evaluating aesthetics have been added to the paper-
based survey. Research has found that “perceptions of interface 
aesthetic are closely related to apparent usability and thus increase 
the likelihood that aesthetics may considerably affect system 
acceptability” [34]. This implies that the visual design of Capital 
Music has to be sufficiently appealing to not hinder usability. 
Lavie & Tractinsky [23] developed a measurement instrument for 
evaluating perceived aesthetics of computer interfaces. They 
subdivided aesthetics into “classical aesthetics,” emphasizing 
clear and ordered designs as well as “expressive aesthetics,” 
emphasizing designers’ creativity and originality to break 
common design rules. Classic aesthetics has been rated with 5.60 
(SD 1.17) implying that the design is clear and well structured. 
Expressive aesthetics has been rated with 5.46 (SD 1.02). 

The AttrakDiff [15] questionnaire provides insights into the 
pragmatic (effectiveness, efficiency) and hedonistic qualities 
(stimulation, identification) of an interactive product. The 
pragmatic quality of Capital Music has been rated with 5.00 (SD 
1.10), which indicates an average score for usability and that users 
can successfully achieve their goals. However, room for 
improvement exists. The hedonic quality of the application has 
been rated with an above average score of 5.12 (SD 0.98) for 
identification and 5.09 (SD 0.91) for stimulation whereas the 
overall attractiveness has been rated with an above average score 
of 5.43 (SD 0.97). According to the AttrakDiff framework, the 
overall impression of Capital Music is very attractive. 

 
Figure 6: Feelings and emotions tag cloud 
The survey contained the PANAS-X [37] scale to enable 
participants to report relevant emotional states after interacting 
with Capital Music. The PANAS-X scale consists of 60 items 
describing positive and negative emotions. We asked participants 
to select suitable emotional items and allocate points towards the 
perceived intensity on a scale from 1 (very slightly or not at all) to 
5 (extremely). On average a participant selected 8.92 emotional 
terms (SD 3.78) from the PANAS-X scale allocating 30.69 points 
(SD 13.71) to the selected items. Altogether participants allocated 
399 points towards 33 emotional items. Figure 6 visualises a tag 
cloud of the 33 emotional items. 

While we do not have values for direct comparison, the results of 
the paper-based survey are sufficient. All tested items have been 
rated at least with 5 in a 7-point Likert scale. Additionally, given 

the emotional states visualised in Figure 6, using Capital Music 
resulted in a positive experience. 

Excerpts from transcribed interview recordings were arranged 
around reoccurring themes followed by searching patterns and 
connecting threads within the data [32]. This process revealed 
four themes around the UX of Capital Music: (1) sharing, 
discovering, and recommending music; (2) social interaction with 
collocated application users; (3) curiosity, perceptions and 
voyeurism, as well as (4) entertainment and fun. The following 
subsections discuss each theme in more detail presenting a 
coherent overview of the subjective user experiences [16] that 
each individual reported. 

5.1 Sharing, Discovering, and Recommending 
After using the application, we asked the study participants if they 
felt comfortable sharing their currently played songs with 
collocated people. All participants felt comfortable; however, we 
could distinguish three groups of users. The first category of users 
was “all for sharing music” or in general “like sharing things.” 
The second category consists of users who are comfortable 
sharing song selections due to the anonymity of the application. 
One participant explained that, “all they get from me is a 
nickname and my song selection. I don’t feel like I’m giving too 
much information away.” The last category of users consists of 
people who felt comfortable with limitations on sharing. These 
limitations are either related to their own song selections in terms 
of how “embarrassing your music is” or if the song has been 
illegally downloaded before the official release date.  

We ask participants how they felt about other people seeing what 
they are listening to and if that influenced their song selection. A 
group of participants explained that other songs currently played 
in the same space would influence their own song choice. “Some 
of the things that were showing up in electronic were more in my 
taste so I found myself navigating in my own library towards 
electronic. Even though in the main I tend to be more on the other 
side, more into the rock side of music.” Two participants 
explained that they would select songs based on their opinion 
what other application users might like, so they would receive 
more comments from them. Another group of participants would 
“go for the edgier or the cooler tracks,” select songs that have an 
artwork, or select songs they really like as a recommendation for 
others. This partly aligns with results from the tunA study [2] 
where participants also reported that they would select songs 
based on their opinion of what others might like so that more 
people would tune-in and listen to ones’ song choice. In the case 
of Capital Music the adoption of music taste however is based on 
social reactions from and interactions with collocated people what 
has not been evaluated by the tunA study [2]. 

Three participants were not influenced in their song selection but 
would play “less horrible music” or were worried about the 
perception of people towards their own song choices. Only one 
participant explained that she is proud of her music taste and 
would not be influenced at all.  

Surprisingly, even though users are not able to listen to the song 
choices of other people, participants explained that they would use 
such an application to get recommendations and discover new 
music. “The thing I liked about it was that there was a lot of music 
that I hadn’t heard before.” Another participant describes that 
“even there is no opportunity to listen to it you can at least see the 
album art, know who the artist is and kind of be reminded of that. 
I think it’s a good little musical education thing to see what else is 
out there.”  



5.2 Social Interaction 
Capital Music contains features to enable users to anonymously 
exchange text messages as well as simple like messages through 
the applications user interface. Participants explained that music is 
suitable as an icebreaker and especially the ‘like’ feature was 
perceived as an easy way to interact.  

We asked participants what they thought about exchanging 
messages with unknown people who are close by. One participant 
explained: ”I liked it. I mean it’s fun. It’s sort of weird. It’s 
strange to send off a message to somebody… to really just an 
album… to a song. You know it represents someone but there is 
little information about that person beyond what they are listening 
to.” Another participant enjoyed “the idea of making music 
listening a more social thing.” Sharing the same taste of music 
discovered through Capital Music can lead to mobile mediated 
interactions. For example, another participant describes the 
following scenario: “If I was on a train and saw somebody 
listening to something that was definitely one of my favourite 
tracks or favourite artists or something, I would say I would 
message them and hopefully start a conversation.” Participants 
explained that they would mostly exchange additional information 
about one’s song choices such as favourite songs of an artist, 
similar artists, or tour dates. Two participants however stated that 
“you can make some friends” based on the same interests and 
“build a community.” 

In 10 out of the 13 evaluations, users started to exchange 
messages. To be ethically responsible, the Wizard only replied 
with ‘like’ messages or with emoticons sent as a text message. If a 
study participant did not initiate social interaction, the wizard sent 
a ‘like’ to simulate the real world experience. Participants stated 
that mobile mediated interactions based on song selections have 
“the potential to crossover from virtual interaction to real 
interaction.” Another participant explains that depending on the 
exchanged messages she would reveal parts of her identity and 
this “might spark up a conversation.”  

The anonymity of Capital Music was mostly perceived as 
beneficial for mobile mediated interactions in urban public spaces. 
“You don’t have to sign up or use personal information. That’s 
quite good. I would love to have it like this to just chat with other 
people who I don’t know without losing my personal 
information.” Another participant explains that “the more 
information I have to give the less inclined I would be to interact 
with these people.” However, some participants where slightly 
concerned about anonymous interaction in public urban places. 
One participant mentioned that she was afraid to receive 
offending messages and did not want to be asked for her 
whereabouts by other application users. In contrast, a different 
participant explained that it would be fun to “start a flame war” if 
he would receive abusing messages based on his song selections. 
Another study participant was concerned that her children would 
use such an application and exchange messages with collocated 
people who could potentially harm them.  
In general study participants enjoyed the anonymity of the mobile 
mediated interactions but security mechanisms such as blocking 
users should be implemented in the next iteration of Capital 
Music. One participant explained that he would “potentially [be] 
more social because you have limited ice breaking opportunities” 
in public urban spaces. Another participant said that he enjoyed 
the lightweight interaction to kill some time in public urban 
places. “The best bit was of course the kind of interaction with 
other people. If you bother to kind of like a song, then someone 
sends something back and you reply and they say something else. 

That’s nice. That’s a nice part of sort of interacting with people 
about the music.” 

5.3 Curiosity, Perceptions, and Voyeurism 
Our interviews revealed that Capital Music stimulates curiosity 
and voyeurism. Participants were curious about other application 
users. We asked participants if they tried to figure out who the 
other application users were with whom they exchanged song 
choices and messages. All participants were curious about who 
the persons behind the song choices were except two. One 
participant stated that he was focusing on the application’s user 
interface instead. The other participant reportedly did not try to 
figure out who the other application users were while being in 
public, but could imagine playing games trying to identify people 
who are in the same urban space: “It’s a bit boring when you are 
playing with yourself but you could bet with your mate. I bet this 
guy is listening to that. Go and ask him if he is listening to that.” 

The participants reported that they were scanning the environment 
occasionally. Others were looking around and wondering where 
were the other application users. Capital Music raised the 
awareness towards collocated people through augmenting the 
urban space. One participant reported his experience of a social 
encounter while on his way back to the interview room after using 
Capital Music in a public space: “I didn’t see anyone sitting with 
headphones or with an iPhone but as I was walking back there 
was a girl who was walking towards me. She stopped and just 
asked where the markets are. But when she stopped and said 
excuse me, for a second I was like… you just don’t know… you 
know there are people around, you know they are interacting but 
there is no indication beyond what they are listening to, who these 
people actually are.” The anonymity of Capital Music clearly 
contributes to this curiosity of who belongs to the “invisible bunch 
of people.” A participant reports that the other application users 
are “either students or staff on this campus who share the same 
geographical location or place and now there is a different layer. I 
might not know them but I might possibly know them already.”  

Participants mentioned that Capital Music is a tool that makes 
them more conscious about the people around them. One 
participant explained that she tried to match music genres to 
people collocated in the same space based on their appearance. 
Another participant explained that Capital Music would make him 
reconsider his perceptions in terms of not “judging a book by its 
cover.” This aligns with a statement of a different study 
participant describing an occasion when she would be interested 
in having such an application: “If I was in a place that was out of 
my comfort zone. Let’s say I went out in the city and there were 
heaps of people around that are very different to me I would be 
curious about how they would fit in with the kind of music I’m 
listening to. They look very different, maybe the music 
similarities are still the same.” Additionally, a participant 
mentioned: “It’s a sociological experiment to see how you have 
perceptions of people and you can see what somebody looks like 
and you would be like: ‘they totally would listen to that’ but then 
to know that it’s actually different from your expectations of 
people.” 

One participant compared the anonymous sharing between 
collocated people with “peeking into other peoples habits.” 
Capital Music enables users to browse their surroundings on a 
digital layer, however directly related to the actual people in the 
same space at the same time. “That feeling of just walking 
anonymously through a crowd of strangers and having a little tiny 
glimpse into what the crowd is currently doing I think is quite 
interesting.” Another participant states: “It’s sort of almost in that 



voyeuristic space of people watching. The same sort of thing that 
you do when you sit down in the city while you have a cup of tea 
just to find yourself staring into the crowd and just watching 
strangers for a couple of minutes. It’s almost the same sort of 
thing in that you see what people are listening to. It gives you a 
little insight into complete strangers even you can’t see them or 
anything.” The last two statements indicate how the interaction 
with Capital Music gives users a tool to satisfy their curiosity 
towards collocated people during everyday urban life or as urban 
sociologists state it that “what attracts people most, it would 
appear, is other people” [38] and “people and human activity are 
the greatest object of attention and interest” [10]. 

5.4 Entertainment and Fun 
Through utilising music and the sharing of song choices as the 
central focus of the application, Capital Music has been perceived 
as a “fun app” with high entertainment value. Listening to music 
is in general an entertaining activity and adding social user 
interaction and piquing a user’s curiosity about collocated people 
adds another level of enjoyment. Participants explained that using 
Capital Music in a public urban space such as public transport 
would make them feel less bored and more entertained. “I guess 
talking to people makes the bus ride to appear shorter because you 
have a bit more fun while you are on the bus.”  

 
Figure 7: Capital Music user interface during the WoZ study 
Additionally participants mentioned that the application was easy 
to use and they enjoyed watching the interface because “as you 
walk things drop out and things come in. I enjoyed doing that. I 
enjoyed watching the interface as I was walking along seeing how 
it changed what people went from listening to next.” Figure 7 
shows two screenshots of the user interface during the WoZ study 
captured within a timeframe of 30 seconds and demonstrates the 
activity of changing artworks while using Capital Music. 

As described in the previous subsections, sharing, discovering, 
and obtaining music recommendation as well as anonymous social 
user interaction with collocated people based on their music 
selection is an entertaining and fun activity which piqued users’ 
curiosity. The French term voyeur translates to “one who looks” 
and Capital Music enables this voyeurism in a digital way in an 
urban environment regarding the music choices of collocated 
people but adds the uncertainty of which artwork represents which 
person in the actual physical space. This results in an entertaining 
and fun experience as demonstrated with the presented interview 
data as well as backed up through the quantitative survey data. 

6. DISCUSSION 
This paper set out to explore how and to what extent the 
visualisation of songs currently played in a user’s vicinity can 

digitally augment the public space with collective social data, and 
how this influences the social experience of public urban spaces. 
The results of the presented UX study show that the digital 
augmentations consisting of collective social data can establish 
social interactions in public urban places mediated through ICT 
devices. Location-Based Social Networking (LBSN) usage in 
public urban spaces has been criticised for mostly connecting 
people with people already known to each other, friend-of-a-
friend connections, or utilising user profiles for matchmaking that 
result in homogeneous interactions [6, 21]. This study tried to 
broaden the scope of LBSN from interconnected individuals to 
now also being utilised to facilitate interaction based on digital 
augmentations between unknown urban dwellers in public places. 

The presented findings show that music has been perceived as an 
ideal icebreaker for ICT mediated social interactions. Music is an 
art of personal expression and self-identity [1, 14, 27] but on the 
other hand represents non-privacy sensitive information. Sharing 
song selections with Capital Music and the resulting digital 
augmentations push the boundaries of anonymity in public urban 
places and incorporates the identity and performance of music. 
Capital Music interactions therefore result in heterogeneous 
interaction through connecting strangers based on their song 
selection. A Capital Music user might only interact with song 
selections they like, but the person who listens to this song might 
be different to them in their demographics (e.g. age, gender, 
occupation). Focusing on the shared content of a LBSN 
application rather than the user or a respective user profile fosters 
heterogeneous interactions in public urban places mediated 
through ICT devices. 

Focusing on the content also aligns with the concept of anonymity 
during everyday life. Urban life is mostly anonymous [26] and the 
only information that people – in Goffman’s term – give off about 
themselves or is accessible to others is visual appearance such as 
the clothes one is wearing, body language, or for example the 
book one is reading while on the bus [11]. Having this in mind it 
seems appropriate to design LBSN applications for unknown 
people in an anonymous way through focusing on the exchanged 
content without utilising user profiles or subscriptions and let 
users decide for themselves how much information they want to 
reveal about themselves. Thereby, the exchanged data of a LBSN 
application can provide additional given off information, besides 
body language or clothes, shared and accessible through the 
application user interface. Although the additional given off 
information available in the application user interface can not be 
directly assigned to a collocated urban dweller, this study showed 
that the anonymity of the application and the resulting uncertainty 
is contributing to a positively influenced experience in the public 
urban space. The curiosity towards who in the physical space is 
listening to what visualised in the application user interface is 
based on this anonymisation and the resulting uncertainty. 

This study also showed that sharing song selections with 
collocated application users in an anonymous way influences the 
social experience of public urban spaces. A LBSN application 
such as presented in this paper can influence the practice of 
cocooning while spending time in public urban places. Our site 
observation [30] as well as the literature about cocooning showed 
that using technology on public transport is sometimes utilised to 
“zone out” and create your own personal space while in public [5, 
6, 18, 22, 25]. “Cocoons are micro-places built through private, 
individually controlled infrastructures, temporarily appropriating 
public space for personal use. They involve a complex set of 
negotiation that take into account the presence of others in 



vicinity, while also working to shut them out” [22]. This study 
showed that digital augmentation and non-privacy sensitive 
information exchange can be utilised in an experiential way that 
urban dwellers can continue the practice of cocooning in their 
established micro-place while in public and shut out the physical 
presence of collocated people in their vicinity. The digital 
augmentations, however, enable new opportunities of negotiating 
and taking into account the presence of others. While one might 
just listen to music as usual, the possibilities exist to digitally open 
up their built micro-place while physically still cocooning. 

Conversely, sharing new kinds of information in public urban 
spaces can result in a rearrangement of social and spatial practices 
in a particular space and can transform public realms into 
parochial realms through parochialisation [21]: “Parochialization 
can be defined as the process of creating, sharing and exchanging 
information, social and locational, to contribute to a sense of 
commonality among a group of people in public space” [21]. By 
exchanging social information such as song choices with 
collocated people, the invisible data of the urban environment is 
made visible, accessible and interactive. This visibility of 
previously invisible layers of information enables urban dwellers 
to explore commonalties as well as differences in the exchanged 
information between unknown collocated people. “[L]ocation-
aware mobile technologies can change the way we experience 
both, physical and digital spaces by configuring a new hybrid 
space, which is composed by a mix of digital information and 
physical localities” [12]. Our user study showed that exchanging 
such new kinds of information gives people a tool to better 
connect with the actual place and the people within. The sharing 
and discovering of exchanged information stimulates urban 
dwellers to reconsider their perceptions and preconceptions 
towards the variety of people they cross paths with while 
traversing through public urban spaces. Again, due to the 
anonymity of our approach, application users still do not know for 
sure who of the collocated people are associated with which 
digital representation in the user interface. However, providing 
this additional layer of information in combination with 
mechanisms for social user interaction can create a sense of 
commonality in the anonymous urban space. Anonymous physical 
presence coupled with anonymous digital presence is thereby the 
driving force behind the UX created by Capital Music. Therefore, 
we emphasise the need to carefully design digital augmentations 
and mobile mediated interactions between collocated strangers in 
a way that aligns to the anonymity of everyday urban life. 

7. CONCLUSION 
This paper presented the design, development, and UX evaluation 
of Capital Music, a mobile application for sharing and discovering 
song choices of collocated people. Capital Music demonstrates 
that the anonymous sharing of song choices between collocated 
people in urban public spaces can positively influence the 
experience of urban dwellers. Through carefully designed digital 
augmentations and mobile mediated interactions, Capital Music 
enables in-situ social user interaction without breaching users’ 
privacy beyond what they volunteer to share. Thereby, song 
choices of collocated people and music in general are perceived as 
an ideal icebreaker for mobile mediated interactions. The sharing 
and discovering of music as well as getting music 
recommendation in combination with anonymous social user 
interaction with collocated people based on their music selection 
is perceived as an engaging activity resulting in piquing users 
curiosity about people in vicinity.  

This paper discussed how the approach of Capital Music 
influences the social experience of public urban places. The 
digital information presented in the application user interface 
provides new additional information about collocated strangers 
congregating in a public urban space. The anonymous approach of 
Capital Music is resulting in application users trying to connect 
physical presence with digital representations in the user interface. 
The digital anonymity in combination with place-based 
information and possibilities for mobile mediated interactions 
enables application users to still physically create a cocoon while 
in public. The digital augmentations, however, enable new 
opportunities of negotiating and taking into account the presence 
of others with further opportunities for digital interactions. 
Providing these digital augmentations in combination with 
mechanisms for social user interaction can create a sense of 
commonality in the anonymous urban space mediated through 
mobile devices. 

Evaluating LBSN applications such as Capital Music is crucial 
due to the amount of resources needed to conduct studies that 
involve the amount of users required to create a realistic 
experience for study participants over an extended period of time. 
The WoZ method helped to simulate a realistic setting for the UX 
evaluation, and it was successful in that participants believed that 
they interacted with real people. However, the findings presented 
in this paper are based on study participants who interacted with 
the application for 15 minutes. Therefore, the reported findings 
represent a snapshot of the UX after initially interacting with 
Capital Music. This UX might change in different ways for 
different application users over time. Although the findings are 
limited in regards to the temporal scope of the reported UX, they 
contribute to a better understanding of LBSN applications that try 
to facilitate interactions between unknown urban dwellers. A real-
world data collection by releasing Capital Music to the general 
public is aspired in order to gain insights into how the crafted UX 
changes over time. This, however, is a challenging task due to the 
critical mass of people needed that are at the same time and same 
place interacting with Capital Music. 

8. ACKNOWLEDGMENTS 
This research was carried out as part of the activities of, and 
funded by, the Smart Services Cooperative Research Centre 
(CRC) through the Australian Government’s CRC Programme 
(Department of Innovation, Industry, Science and Research). We 
would also like to thank all study participants. 

9. REFERENCES 
[1] Ballantine, C. 1984. Music and its social meanings. Gordon 

and Breach Science Publishers, New York. 

[2] Bassoli, A., Moore, J., & Agamanolis, S. TunA: Socialising 
Music Sharing on the Move. In K. O'Hara & B. Brown 
(Eds.), Consuming Music Together: Social and Collaborative 
Aspects of Music Consumption Technologies, Springer, 
Dordrecht, The Netherlands, 2006, 151-172. 

[3] Bassoli, A., Brewer, J., Martin, K., Dourish, P., & 
Mainwaring, S. 2007. Underground Aesthetics: Rethinking 
Urban Computing. Pervasive Computing 6, 3 (2007), 39-45. 

[4] Baumann, S., Bassoli, A., Jung, B., & Wisniowski, M. 2007. 
BluetunA: let your neighbour know what music you like. In 
Proceedings of the CHI '07 extended abstracts on Human 
factors in computing systems. 1941-1946 

[5] Bull, M. 2007. Sound Moves iPod culture and urban 
experience. Routledge, New York. 



[6] Crawford, A. 2008. Taking Social Software to the Streets: 
Mobile Cocooning and the (An-)Erotic City. Journal of 
Urban Technology 15, 3 (2008), 79-97. 

[7] Davis, F. D. 1989. Perceived usefulness, perceived ease of 
use, and user acceptance of information technology. MIS 
Quarterly 13, 3 (1989), 319-340. 

[8] Davis, F. D., Bagozzi, R. P., & Warshaw, P. R. 1992. 
Extrinsic and Intrinsic Motivation to Use Computers in the 
Workplace1. Journal of Applied Social Psychology 22, 14 
(1992), 1111-1132. 

[9] Foth, M., & Schroeter, R. 2010. Enhancing the experience of 
public transport users with urban screens and mobile 
applications. In Proceedings of the 14th International 
Academic MindTrek Conference: Envisioning Future Media 
Environments. 33-40 

[10] Gehl, J. 1987. Life Between Buildings. Van Nostrand 
Reinhold Company, New York. 

[11] Goffman, E. 1959. The Presentation of Self in Everyday Life. 
Penguin Press, Harmondsworth, Middlesex, England. 

[12] Gordon, E., & de Souza e Silva, A. 2011. Net Locality: Why 
Location Matters in a Networked World. Wiley-Blackwell. 

[13] Hakansson, M., Rost, M., Jacobsson, M., & Holmquist, L. E. 
2007. Facilitating Mobile Music Sharing and Social 
Interaction with Push!Music. In Proceedings of the 40th 
Annual Hawaii International Conference on System Sciences 
(HICSS'07). 

[14] Hargreaves, D. J., & North, A. C. 1999. The Functions of 
Music in Everyday Life: Redefining the Social in Music 
Psychology. Psychology of Music 27, 1 (1999), 71-83. 

[15] Hassenzahl, M. 2008. The interplay of beauty, goodness, and 
usability in interactive products. Hum.-Comput. Interact. 19, 
4 (2008), 319-349. 

[16] Hassenzahl, M., & Tractinsky, N. 2006. User experience - a 
research agenda. Behaviour & Information Technology 25, 2 
(2006), 91-97. 

[17] van der Heijden, H. 2004. User Acceptance of Hedonic 
Information Systems. MIS Quarterly 28, 4 (2004), 695-704. 

[18] Hosokawa, S. 1984. The walkman effect. Popular Music 4 
(1984), 165-180. 

[19] Hughes, J., King, V., Rodden, T., & Andersen, H. 1995. The 
role of ethnography in interactive systems design. 
Interactions 2, 2 (1995), 56-65. 

[20] Huisman, G., & Van Hout, M. 2008. The development of a 
graphical emotion measurement instrument using caricatured 
expressions: the LEMtool. In Proceedings of the Workshop 
Proceedings Emotion in HCI - Designing for People. 5-6. 

[21] Humphreys, L. 2010. Mobile social networks and urban 
public space. New Media & Society 12, 5 (2010), 763-778. 

[22] Ito, M., Okabe, D., & Anderson, K. Portable Objects in 
Three Global Cities: The Personalization of Urban Places. In 
R. Ling & S. W. Campbell (Eds.), The Reconstruction of 
Space and Time Mobile Communication Practices. 
Transaction Publishers, 2007, 67-87. 

[23] Lavie, T., & Tractinsky, N. 2004. Assessing dimensions of 
perceived visual aesthetics of web sites. International 
Journal of Human-Computer Studies 60, 3 (2004), 269-298. 

[24] Liu, K., & Reimer, R. A. 2008. Social playlist: enabling 
touch points and enriching ongoing relationships through 
collaborative mobile music listening. In Proceedings of the 
10th international conference on Human computer 
interaction with mobile devices and services (Amsterdam, 
The Netherlands). 403-406. 

[25] Mainwaring, S.D., Anderson, K. and Chang, M.F. 2005. 
Living for the global city: Mobile kits, urban interfaces, and 
ubicomp. In Proceedings of UbiComp 2005 (Tokyo, Japan). 
268-286. 

[26] Milgram, S. 1970. The Experience of Living in Cities. 
Science 167, 3924 (1970) 1461-1468. 

[27] O'Hara, K., & Brown, B. Consuming Music Together: 
Introduction and Overview. In K. O'Hara & B. Brown (Eds.), 
Consuming Music Together: Social and Collaborative 
Aspects of Music Consumption Technologies. Springer, 
Dordrecht, The Netherlands, 2006, 3-19. 

[28] Pedersen, J., & Valgårda, A. 2004. Viability of Urban Social 
Technologies. In Proceedings of the UbiComp in the Urban 
Frontier Conference. 38-39 

[29] Read, J. C. Using Wizard of Oz to Evaluate Mobile 
Applications. In J. Lumsden (Ed.), Handbook of Research on 
User Interface Design and Evaluation for Mobile 
Technology. Information Science Reference, New York, 
2009, 802-813. 

[30] Seeburger, J., Foth, M., & Tjondronegoro, D. W. 2010. 
Capital music: personal expression with a public display of 
song choice. In Proceedings of the 6th Nordic Conference on 
Human-Computer Interaction (Reykjavik, Iceland). 777-780. 

[31] Seeburger, J., Foth, M., & Tjondronegoro, D. Designing and 
Evaluating Mobile Multimedia User Experiences in Public 
Urban Places: Making Sense of the Field. In D. 
Tjondronegoro (Ed.), Mobile Multimedia - User and 
Technology Perspectives. Intech, 2012, 117-132. 

[32] Seidman, I. 2006. Interviewing as Qualitative Research - A 
Guide for Researchers in Education and the Social Sciences. 
Teachers College Press, New York. 

[33] Tanaka, A., Valadon, G., & Berger, C. 2007. Social Mobile 
Music Navigation Using the Compass. In Proceedings of the 
4th International Mobile Music Workshop.  

[34] Tractinsky, N. 1997. Aesthetics and apparent usability: 
empirically assessing cultural and methodological issues. In 
Proceedings of the SIGCHI conference on Human factors in 
computing systems, 115-122. 

[35] Virzi, R. A. 1992. Refining the test phase of usability 
evaluation: how many subjects is enough? Human Factors 
34, 4 (1992), 457-468. 

[36] Voida, A., Grinter, R.E., Ducheneaut, N., Edwards, W.K. 
and Newman, M.W. Listening in: practices surrounding 
iTunes music sharing. In Proceedings of the SIGCHI 
conference on Human factors in computing systems, 191-
200. 

[37] Watson, D., & Clark, L. A. 1994. The PANAS-X Manual for 
the Positive and Negative Affect Schedule - Expanded Form. 
http://www.psychology.uiowa.edu/faculty/Clark/PANAS-
X.pdf 

[38] Whyte, W. H. 1980. The Social Life of Small Urban Spaces. 
The Conservation Foundation, Washington.  


