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ABSTRACT
Mobile devices are increasingly used in social networking
applications and research. So far, there is little work on real-
time emotion or opinion sharing in large loosely coupled user
communities. One potential area of application is the assess-
ment of widely broadcasted television (TV) shows. The idea
of connecting non-collocated TV viewers via telecommuni-
cation technologies is referred to as Social TV. Such sys
tems typically include set-top boxes for supporting the col-
laboration. In our work we investigated if mobile phones
can be used as an additional channel for shari iens,
emotional responses, and TV-related experi
time. To gain insight into this area, we d
droid app for giving real-time feedback duri
and to create ad hoc fan groups. We
activity during games and discuss

faces.

General Terms

orking, opinion

used for mobile social net-
this development is that mo-
st always with their users, have con-
1vity, and feature increasingly ca-
es. They can thus serve as ubiquitous
cs and sensors for user reactions, emotional re-
 opinions around large public events (Dia-
Shamma, 2010).

1'of the work presented here is to investigate mobile
software as a tool for research on opinion sharing in
arge user communities. We picked the soccer World Cup
010 as a use case for this research because it is an event

the
involvement
also syn-
ers and thus
ging spontaneous
are part of a virtual

with extrem

orld Cupinion, is an An-
er fans express their opinions
ents in soccer matches while watch-
s application users can support their
re their opinions with other fans. As
ers’ focus of attention is mainly on the
short bursts of usage occur when interest-
wents happen, the design focus was on simplicity and
sage. When not actively used, the app mostly served
ambient display that conveyed the aggregated opin-
f the active users.

is work addresses the following aspects and research
questions:

« How to share experiences and opinions effectively in
real-time across a large number of mobile devices?

« How to design for awareness of group opinion in a
loosely coupled ad-hoc group? How to visualize informa-
tion related to shared experiences?

« How to distribute and maintain a free Android app for
ambient mobile communication?

In the following sections we first discuss the concepts of
Social TV, real-time opinion sharing, and the utilization of
mobile phones as a research tool. We then give an overview
of the design and system architecture of our test application
and discuss the distribution and publication channels for the
application. After that we present results derived from log
files as well as from a subsequent online-questionnaire and
report on the experiences we made with the public proto-
type. We conclude with recommendations for research in
the large and with giving ideas for future work.
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RELATED WORK

Social TV
Various researches have been exploring the idea of using
additional communication channels in parallel with watch-
ing TV. “AmigoTV” (Coppens et al., 2004) was an early
social TV system that used voice chat communication in
combination with broadcast TV. It also provided emoticons
and a buddy list with online status. Motorola Labs devel-
oped a series of prototypes called “Social TV” system
(STV), which allowed users to engage in spontaneous
communication with their buddies through text or voice
chat while watching TV (Harboe, Metcalf et al. 2008;
Metcalf, Harboe et al., 2008). The system also included an
additional display to convey views of the current TV-
watching users. Harboe, Massey et al. (2008) give a com-
prehensive overview of social TV systems. Further, various
user studies investigated the communication modalities.
Geerts (2006) as well as Baillie et al. (2008) compared
communication via voice with other modalities. Both stud-
ies reported that most users believed that voice chat was
more natural and easier to use than text chat. However,
Huang et al. (2009) conducted a similar study using th
STV system. They found that participants preferred text
chat and they often communicated about topics u d to
the TV content. Geerts and DeGrooff (2009)
of comprehensive sociability heuristics for
tems.

proposed and examine
TV programs based on

video commenti
al. (2008).

users the chance to use it for
ontext in which watching the

cs are particularly suited to support sports fans
such events which frequently take place out-
itTime (Esbjornsson, Brown et al., 2006) al-

dditional information about the current ranking of
otographed car. Although not particularly designed
for sports events, coMedia (Jacucci, Oulasvirta, et al.,
007), an app to create and share digital memories was also

tested at a big rally in Finland. TrottingPal (Nilss
helps spectators at the trotting track to gathe
information to improve their betting and to ¢
other visitors who might be dispersed across t!

similar app tested at t
(Bentley & Groble, 20
negie Mellon Unjversi

e aimed at supporting sports
d, namely sharing their im-

such*events in a group.

ring

k at what information the audi-
port broadcasting actually wished to
friends or fan group, it turned out to be
the preliminary evaluation mixed with the personal
nal impact of specific events during the game, much
“cold” rational assessment of the ongoing maneuvers
e field. This was no surprise, as emotions are known to
¢ a strong social component (Ochsner & Schacter, 2000)
and probably even developed to provide a fast and immedi-
ate way to communicate the momentary state of an organ-
ism to the environment (Ekman, 1999).

The sudden onset and strong expressive component of emo-
tions make them an ideal candidate for mobile communica-
tion as it allows the user to somehow extend his/her reach
beyond the usual radius of face-to-face communication. On
the other hand, these properties also impose a number of
requirements for any application: feedback should be quick
and if possible “analogous,” i.e., non-verbal to avoid the
necessity of lengthy formulation to describe a simple and
transient affective rush. Emoticons appear to be an appro-
priate way to communicate these states (Derks et al., 2008).
In addition, the provided rating scheme should contain do-
main-specific labels (e.g., “yellow card”) as well as do-
main-independent features (e.g., “like-dislike”) (Pang &
Lee, 2008). Relying on such a limited set of means of ex-
pression is also referred to as lightweight communication
(Metcalf, Harboe, et al., 2008) or if it is not restricted to a
specific location ambient mobile communication (Bentley,
Kaushik, et al., 2006). The latter authors describe an exem-
plary prototype, called Music Presence that uses a set of
domain-independent icons, namely thumbs up/down, and
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“I”” similar to what we offered in our app. The communica-
tive purpose differentiates these approaches from related
work subsumed under experience sampling methods (ESM)
that also utilize mobile phones as digital diaries (Carter &
Mankoff, 2005), but mostly let the user create their entries
for later analysis by the researcher, not for conveying them
to other users. Our app extends the notion of ambient mo-
bile communication by additionally using the mobile phone
(and the corresponding app “market”) for acquiring people
interested in this form of communication.

Mobile Phone Apps as a Research Tool

The approach to recruit participants via mobile phone ap-
plications has been deployed by other research labs as well.
In the following we will give a short and eclectic overview
pointing out the aspects we consider of interest when using
apps for research. A detailed description of the mentioned
projects can be found in the references as well in the other
contributions of this issue.

Oliver (2010) released a Blackberry application to obtain
measures such as average usage frequency and duration
from more than 17000 users. Main challenges reported wer:
the increase in power consumption caused by the research
app and the reliability of time stamps when the data were
logged locally on the device. Michahelles (20
various social apps, mostly on the Android
a brief assessment of the varying success i
well as requirements that may be new fo
apps like the need to constantly ad
tain the users’ interest in the appli

CenceMe, initially developed for
al, 2008), later also releas

questions asked by the research-
tailor these questions to specific

ea to exploit competition amongst users as a means to
increase participation was one of the reasons we chose the
orld Cup 2010 as a starting point for our research trial.

The stimulative nature of this event has obviously
identified by other researchers: Morrison et al
fered World Cup Predictor for that purpose:
goal of that app apparently was to forecast the
cup, i.e. the outcome, we focused mo
social interaction, namely sharing g
events while watching the game.

APP DESIGN
As mentioned above, the d
since the user’s focus o
short-term usage, since

the fan-
she is not

s played an important role here,
eploy the app in the Android Market
tion. The game selection could have
cept for parallel games during the first
ament, but we decided to keep the list in
to allow users to plan their viewing times in advance
games.

electing a game the user would enter the “arena” for
ame (Figure 1, right). That screen allows the user to
e feedback during the game and to see the aggregated
opinions of the fans of the own and the other team. Initially
the rating buttons are disabled and the user has to select the
team he or she wants to support in order to activate the in-
terface. This design decision means that users have to be
fan of a particular team in order to provide input. The input
buttons cover most of the display area to be easy and quick
to press. Their functionality was either to give soccer-
specific assessments of events like yellow/red card, whis-
tle/play on, and in the beginning “offside”. The remaining
buttons served to express the current mood of the user, i.e.,
thumbs up/down, invoke a vuvuzela sound to express ex-
citement, and later on a “Yippee” button which replaced the
offside icon and was accompanied by the sound of ap-
plause. Below each button there is a horizontal bar that in-
dicates the average opinion regarding that input category.
For example, if the bar below the “thumbs up” button is
half filled that means that 50% of the fans have pressed that
button during the last 30s.
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Figure 1. WorldCupinion screens: Initial screen (left) showing the
match list and main screen (right) used during a game.

A feature that was added one week after publishing the
game is to see the aggregated opinions of the fans of the
other team as well. The statistics of the own fans are show
in green and the statistics of the other team in blue. Th
blue bar is located behind the green one and the green bar is
not fully opaque to see the blue one behind it.

Another change to the main screen (Figure 1
replacement of an “offside” icon with a
(Figure 1, right, center icon). We made this
realized that the “offside” icon was
time, the app lacked a way to

een, “world opinion” (Figure 2), shows the
1 distribution of fan opinions of both teams on
. The underlying idea is that this visualization
geographical clusters of users having opposing opin-
ions. The map view is based on the standard Google Maps
APIs with icon overlays for the feedback that was given at a

particular location. Using Google Maps APIs allo
active panning and zooming of the map. How
stricted the maximum zoom level for privacy

SYSTEM ARCHITECTURE
World Cupinion is implemented as a
ture. The World Cupinion mobil

mobile application’s user i
used to send user opinio,

Iback mechamsm that automatlcally
equests if UDP communication is un-
input events are always sent via HTTP to
that they do not get lost.

ing HTTP requests has the further advantage of
ng the implementation of platform-independent web
faces. Although we did not originally plan to use a web
nterface, we implemented one for evaluation purposes and
to fulfill requests from users that did not use the Android
platform. It turned out that this was useful, as our statistics
show that a substantial proportion of the input originated
from the web interface.

A further important issue of mobile phone application is
energy consumption (Oliver, 2010; Miluzzo et al., 2008).
Over the 90 minutes of a game (plus the 15 minutes break
and an optional 30 minutes extension), the application con-
tinuously communicates with the server via the mobile
phone network or WiFi. There is a tradeoff between the
update rate of the interface and energy consumption. In
pilot tests we found that one update every 3 seconds is suf-
ficient. A significant contribution to energy consumption
comes from continuously using the device as an ambient
display for the opinion state. Even if the user is not interact-
ing with the device the community opinion is updated and
shown. This is technically implemented with a “wake lock”
that prevents the display from switching off completely.
Usually, a NexusOne mobile phone that is fully charged at
the start of the game has a battery level of about 50% at the
end of a game.
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DISTRIBUTION AND PUBLICITY

Distribution via the Android Market

From June 4, 2010 onwards (one week before the start of
the World Cup), the World Cupinion app could be
downloaded for free from the Android Market. An
advantage of using the Android Market as a distribution
platform over Apple’s iTunes AppStore, for instance, is that
published applications appear almost instantly for
download, and are not subject to a lengthy reviewing
process (see Miluzzo et al., 2010) with the risk of rejection
of the application.

The ability to rapidly push new releases of the application
to the Android Market allowed us to publish weekly
updates containing bug fixes or new features during the
actual soccer World Cup.

Public Relations
It of course does not suffice to simply release a new
application into the wild. Potential users need to be
informed of the application’s existence in order for them to
download it.

We used a number of channels to make the application
known to potential users. In addition to press releases made
by the Deutsche Telekom Laboratories and th i
we tried to promote the application in i
(summer party, weekly lab meeting) and
(lab open house) of the Deutsche Telekom
these events we distributed flyers

as possible. Finally, w
lists in our lectures and

out several design it-
the app. Besides bug

splayed after the conclusion of
anges were not obvious from the

omments. The update mechanism provided a
ay to do these changes. On the other hand, one

sers do not update the application there might be
tencies between deployed application versions, e.g.,
users might still have the “offside” icon in the place
here users of the updated app have the “yippee” icon. We
expected that most users would update their app, and for us

having the flexibility to try out different versions
important than version consistency. Unfort
server protocol did not include the version ni
could not track the percentage of users conne
server with outdated application versio i

lar apps.

RESULTS
Based on the Android po
we had registered a t
“active” installations (=

e active during the
94 and a minimum of 8 users
s the number of participat-

s highly dependent on the nationality
ut a general decay from the first cou-
e app was still “new”) could be ob-
49 the round of sixteen started, which
ry increase in usage. The most prominent
of the World Cup, the final (game 64) had surpris-
ow number participants.
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Figure 3. Number of participating devices during the course
of the soccer World Cup 2010.

The average participation lasted 681 (+/- 1316.2) seconds
during which 17.6 (+/-33.6) actions, i.e., button presses
were performed. Based on our database, 71% of inputs were

0
15
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from the Android client and 29% from the Web-based cli-
ent. Table 1 shows the basic statistics of average number of
inputs during a game, and average session length divided by
interface type, i.e., the mobile phone client or web interface.

Android app web interface
#inputs session #inputs session
length length
Mn 15.58 703.79 23.61 615.13
Md 9.00 60.87 9.00 44.86
STD 24.56 1320.22 51.11 1305.39
Min 1.00 38 2.00 1.44
Max 372.00 6997.30 591.00 6611.56

Table 1: Usage statistics by interface type, i.e. Android mo-

bile phone app vs. web interface.

A multivariate analysis of variance (MANOVA) revealed
that there was a significant effect of input interface on these
parameters: users of the app tended to give less ratings dur
ing longer sessions (F»$,0=6.584, p=0.001). However, uni-
variate comparison revealed that this difference only
significant for #inputs (F;5,1=9.063, p=0.003

session length (F g,,=0.714, p=0.398).

While the means in number of inputs clearl

interface types, the medians were idgntical)

alftime, which we found to
s up/down assessments after
his led to the question which but-
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Figure 4. number of inputs during the first four games of the round of 16, distinguished by interface type (Android g

many), where also the moment of the goals and corresponding rating bursts are labeled.
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Button/Icon Usage
In addition to the amount of activity over time, we were
also interested in the usage of the offered icons. Table 2
shows the relative frequency of button clicks per game for
games 49 to 52 and across all games. For game 49 to 52 the
differences in relative usage frequency where also assessed
statistically using a Chi® test, which revealed a clear effect
of button meaning on usage frequency (Chi%(24)=407,
p<0.001). Table 2 also indicates to what extent the usage
frequency of single buttons varies from game to game and
whether this difference is statistically significant (numbers
that share the same subscript in a row are not significantly
different from each other). While there are slight differ-
ences between single games, the vuvuzela was by far the
most frequently used button across all games with the high-
est number in game 51 (Germany : England). The second
most frequently used button serves to annotate a typical
soccer controversy, namely that the referee should whistle
in a specific situation. Yippie!, thumbs up and down were
also used regularly with around 9-15% across all games.
The remaining buttons that could be used to express bore-
dom with the actual course of the game or whether the refe
ree should give a yellow/red card or let continue to play
refer to events that are rather specific to particular moments
in the game and, thus, were used less often.

game nr.

icon 49 50 51

% usage

vuvuzela 27,
whistle! 18,
Yippie!

thumbs up

thumbs down

100

e first 4 games of the round of
Values are rounded to whole num-
the same subscript letter are not sta-
om each other in the corresponding
hen comparing row-wise across games, i.e.,
a clicks in game 49 is statistically not differ-

cript a nor from ones with the subscript b.

Game 51 (Germany : England) is the game that sh
deviation from the other three games with regar
button usage. As it was also the game with th
activity (see Figure 4), we looked how the

p<0.001) which also is
sons of button selection.
Germany used the 1

button 3
whistle 3

Button usage for game Germany:England (game 51)
50 —_—
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45 N Germarty

w
=
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% [ Y

Figure 5: Relative frequency of button clicks during game
51 (England:Germany) split by team. Stars indicate a statis-
tically significant difference between both fan groups (p <
0.05).

To avoid misinterpretation about the user intentions and to
see whether this idea of opinion sharing was really present,
we conducted an additional post-hoc survey which results
are described in next section.

Questionnaire Results

The questionnaire was introduced with the last update as a
link to a web page which people could access from within
the app on their mobile phone. It consisted of altogether 22
questions ranging from simple demographics (age, sex) to
open suggestions for improvements. For all evaluative
questions, a five-point Likert scale was offered.
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In total 46 users (mean age = 20.1 +/- 9.2 years, 6 female
users) replied to the questionnaire, of whom 37% followed
the World Cup matches frequently and 50% watched occa-
sionally. 55% of the participants considered themselves as
knowledgeable fans and 30% as experts (knowledgeable of
players’ details). 73% of them stated that they normally
watched the matches at home and 65% watched with the
family or buddies.

World Cupinion Usage

18% of the participants stated that they used the app for
most matches, 40% used it regularly, and 42% occasionally
or just once. Also, those who considered themselves as
knowledgeable or expert fans used the app more frequently.
60% of those who watched the matches in a group (with
family, buddies, or crowd) still used the app regularly or for
most matches. Additionally, participants rated the app in
general. The average rating was 3.6 out of 5+/- 1.1 (Me-
dian=4). Those who used the app more regularly rated the
app higher.

Connectedness vs. Fun
Participants were asked to rate if the level of fun and con
nectedness to other fans changed while using the app. 11%
mentioned that the fun aspect did not change at all. 30%
believed that the fun aspect increased someti
reported to have more fun most of the time
ways. None of the responses indicated that
the fun of watching. Also, 7 out of 46 pal
did not feel connected to other fanst all.

Those who had more fun felt mo
fans (Spearman's p = .636, p<0.00).

e capable of
and provide instant
irements were de-
d besides occasional
the app as well as the server
ne thing we would probably
the app version of each user.

dealing
feedback.

to find an area of application and
a )fm of communication that would be
enough for users to interact without additional
ompensation. At the same time, they should
that would be of use for later analysis. We
Vorld Cup 2010 because this event received high
ttention, was of high relevance to many people and
asted simultaneously. As the rating course for the
four games of the round of sixteen showed (Figure 4), the
oncept of online rating succeeded and already the analysis

of rating frequencies alone allowed identifying
moments in the game. Thereby, the four expr
“Vuzuzela”, “Yippie!” and “thumbs up/do
more than half of all clicks across all games (5

vary in term of how they evaluate
ure 5). This result is not isi
check” and was the firs
group-specific rating pa
evaluative meani

only 448 of that
t the end of the World Cup
opout rate has to be taken

ge tended to decrease over time even
ents became more and more thrilling.
nother example for the novelty effect
rted before for Social TV (Huang et al.,
and mobile phone apps alike (Consolve et al., 2008).
ciple the developer has two possibilities to ensure a
or less constant number of participants: -either
ntly introduce new features to keep the existing users
ested or engage in extensive public relations to attract
ew users. Both measures require appropriate ressources,
the latter probably even the help of a public relations
professional as our attempts to attract interest of sport’s
magazines or newspaper editorial boards were not
successful and we were informed that they expect a more or
less pre-written description that they can publish
immediately. As we did not ask it in the subsequent
questionnaire, we are not aware how users specifically
learnt about our app and could thus not infer which
promotion strategy was most successful. We would clearly
revise that in a future field trial, and also suggest to other
developers to pay attention to this issue right from the
beginning on to be able to allocate promotional ressources
more efficently in the later stages of a study.

The decision to introduce a web interface and thereby to
some extent adulterate the idea of mobile phone app re-
search was a reaction to several requests to also provide the
app to other platforms and grounded in the intention to in-
clude as many users possible in this first trial. A web inter-
face enabled users outside the Android world to participate.
Although rating frequency in general varied between both
interfaces, we could not see a clear bias in rating patterns as
again exemplified by Figure 4. The fact that the web inter-
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face users tended to have shorter sessions (although not
statistically significant) was an indicator to us that for opin-
ion sharing while watching TV a mobile phone app might
be the more convenient interface as it can be used in almost
any viewing situation, e.g. on the couch, in the bar etc.
without having to scroll or zoom in a browser.

However, without additional interview or observational
data, this assumption cannot definitely be confirmed. In
general we had the impression that the data collected via an
app that is released into the wild is much more difficult to
interpret than data obtained in a controlled laboratory set-
ting. For certain analyses, an incorporation of other (quali-
tative) data like interviews or observation in addition to the
quantitative information obtained from log files appears to
be inevitable. Jacucci, Oulasvirta, et al. (2007) may serve as
an example how to combine these different methods in a
field test. At the same time, their sample size of n=8 also
indicates that some kind of pre-selection, which users of an
app might be most representative, is required when adopt-
ing their approach for research in the large. Our intention
was to see whether the recruitment of anonymous partici-
pants and data collection of their communication is feasible
per se. We will summarize the observations we made and
feedback we got beyond the log files and questionnaine,data
in the next section called “experiences.”

Experiences
The first users using the app during an a
friends, colleagues and students wh

1, there is one ca-

nal apps” or func-
lications? we found that users
d will give low ratings if an

p view in our app, which only
d not the other parts of the applica-
appeared to be very critical about this, as
cd by one user comment mentioning this par-
Moreover, a few handset types had problems
e Android app. Even though platform frag-
a small problem for the Android platform than
1 systems, this issue appeared. Of course, providing
ustry-strength app as a research prototype is not fea-
ible for most research labs as it requires more development
esources than are typically available.

We were surprised to what extent users aj
download and install an application without ac
it for a longer time. It appears that the

these existing products and
“research in progress” bonus

ile phone during TV shows for annotating these events
on a critical mass of users. We tried to gain a large
r of users for sharing opinions in large user commu-
in real-time, by picking a popular topic in which peo-
ave emotional involvement and simultaneously follow
shared event. The soccer World Cup 2010 provided a
good setting for the first trial, because it is quite popular in
many parts of the world and extends over four weeks,
which allowed us to do several design iterations. We tried
to gain as much user attention as possible by publishing the
app on the Android Market and announcing it to make it
known to potential users. The market update facility al-
lowed us to try out design modifications easily and improve
the prototype based on usage statistics and user feedback.
The rating course for the first four games of the last 16
showed that the concept of sharing personal opinions about
sports events online is feasible. However, conducting an
uncontrolled study in the wild has its own shortcomings.
The quality of the data obtained as well as the user experi-
ence stands or falls by the number of users involved. We
described our experience with the measures we took to at-
tract users in the previous paragraph and will now point out
what future work needs to be done.

Outlook

So far, the focus of existing sports apps appears mainly to
provide additional statistics and multimedia material to the
user as described in “Related Work™ Section. If there is any
intention to promote a continuous interaction during match
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time, the lightweight communication we described might be
the proper way. The option to comment or vote and present
these sentiments to the own as well as the opposing fan
group would enrich the so far predominately individual
experience of using a sports app with a social aspect. Inte-
gration in social media platforms, such as Facebook and
Twitter nowadays appears to be standard for applications
that aim at social interaction (Michahelles, 2010; Miluzzo
et al., 2008), thus, we also intend that for future apps. As
Facebook users in particular appear to be willing to share
information (Miluzzo et al., 2008) and as such are of special
interest for researchers, it would probably be advantageous
at some point if that platform could offer a special API to
researchers (like Google scholar in addition to the standard
Google) to facilitate integration and to indicate applications
free of commercial interest. A connection to Facebook
might also answer two other questions: the integration of a
chat functionality that was mentioned by some of our users
for boring parts of a game. We were not sure whether such
a chat extension would distract users too much from the
ongoing game (see Huang et al., 2009) and interfere with
the idea of rating synchronously to the timeline of the TV
show. Facebook already provides a chat, and for setting up
a contact beyond the game this platform might be more
appropriate. The second question is what be
could provide to the user, a crucial aspect fo
any research app as Michahelles (2010) p
son et al. (2010) offered prizes of £500 fo
their World Cup Predictor. So far,
presumed fun of rating while w
tion to gain some kind of “expe

, Diakopoulos and
tweets of a presidential de-
ages provide more informa-
ut the concept of “thumbs
iple also be applied here and if
eldocation information obtained from the
e’s GPS sensor enable analysis which state-
e of special relevance to viewers in a certain
panying demographic questions to complete
ute” could be presented within the application, fol-
a recommendation of McMillan et al. (2010) “to
the app” to increase the response rate.
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