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ABSTRACT

We examine tagging behavior on Flickr, a public tpho
sharing website. We build on previous qualitatieserarch
that exposed a taxonomy of tagging motivationsyel$ as
on social presence research. The taxonomy sugtfests
motivations for tagging are tied to the intendedgeh
audience of the tags — the users themselves, faanity
friends, or the general public. Using multiple datarces,

Naaman [2]. In their study, the researchers drew th
distinction between motivations stemming from three
categories of target audience for the tags addetiduser.
These categories includ&elf Family & Friends and the
generalPublic of Flickr users. Within each category, the
researchers identified two functional dimensionsr fo
tagging, representing the tag's intended @mganization
and CommunicationOrganizationis tied to categorization

including a survey and independent system data, weand future retrieval of images, whil€ommunication

examine which motivations are associated with taggi

level, and estimate the magnitude of their contidiu We
find that the levels of the Self and Public motivas,
together with social presence indicators, are webjt
correlated with tagging level; Family & Friends ivations
are not significantly correlated with tagging. Tiedings

involves providing additional context to viewers tife
image. For example, in theelf category, thedrganization
function is intended to facilitate future searcld aatrieval
by the user, and th€ommunicationfunction involves
adding context to the image for the user’s ownriitecall
or understanding (e.g., "where did | take this pRYL In

and the use of survey method carry implications forthe Public and Family & Friends categories, the

designers of tagging and other social systems ®mvtb.
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INTRODUCTION

Tagging, or using keywords in order to add metadata

content [5], is gaining much popularity in recergays
[3,5,11]. Tagging is used to annotate various typés
content, including images, bookmarks, blogs, ardkbes,
through web-based services such as Flickr, delisjo

Technorati, and YouTube, respectively. The impargan

and popularity of tagging are attributed, at ldagpart, to

Organizationfunction is intended to facilitate future search
and retrieval by others; th&€€ommunication function
reflects the motivation to add information that kexps the
image and its context to viewefSor convenience, refer to
the taxonomy below in Figure 2 (where we use the
taxonomy to develop our survey items).

The findings of [2] suggest thabcial presencelays a role

in tagging behavior. According to social psychology
research, behavior is affected by presence — actual
imagined, or implied — of others [1]. The effectpafrceived
social presence was found to exist even when stedepce
was computer mediated (e.g., [10,12]). Perceivedabko
presence was also found to have a positive effetagging

in del.icio.us, a bookmark managing system in which
tagging is used extensively [8]. Indeed, creatingia
presence is seen as key to developing successtulli

the benefits users gain from effective sharing and(computer-mediated) communities [7]. In the taxogooh

organization of very large amounts of informati@3[11].

Users’ motivations for tagging on Flickr, a pubjtioto-
sharing website, were explored qualitatively by Anzand
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[2], the Public and Family & Friends motivations would
not exist without the user’'s awareness of othepfeem the
system who might be viewing the user’s images.

Flickr has various avenues through which a usekssaad
perceives social presence. In this study, we lobkwa
indicators of social presence: groups and contéctlickr
user can belong and post photos to multiple useups,
which are normally formed around a common subjédct o
interest (e.g., trains, Chicago). In addition, ekl user can
designate other users as “contacts,” people whbs¢op
the user follows (contacts are often reciprocaj).ngarking



certain contacts as “friends” or “family,” a userayn
provide these contacts with a special access fhisteemi-
private photos. When a user joins a group or agdple to
his contact list, the user implicitly accepts thé& images

expect, then, that the more photos in the usecswat, the
more tags he or she will have. Controlling for thenber of
images is therefore critical for understanding thther
factors that influence tagging behavior. Notice tdghough

will be exposed to members of the group or the 'siser the duration of the user’s activity on Flickr magaserve

contacts, thereby leading to a perception of squesence,
and possibly affecting the user’s tagging behavior.

In this work we present a quantitative study wHiciiids on
the findings of [2], and which allows us to explattee
effects of the various motivations and social pneseon
actual tagging behavior on the Flickr site.

The contributions of this work include: a) a resbamodel
capturing the effect of user actions, motivaticas] social
environment on tagging; and b) a first quantitattedy of
tagging motivations on the photo-sharing websitekl

We begin by laying out the hypotheses, and therites
the study method and results.

RESEARCH MODEL

Since we are studying tagging behavior, the dep@nde

variable we measure is the total number of unicagst
applied by users to images in their Flickr photdemtion.
We expect to see evidence that this dependentbiaria
influenced by both stated user motivations, andsbgial
presence indicators, representing the user's petsocial
presence on Flickr.

Based on Ames and Naaman's findings [2], we would

expect to find the following:

H1: The level of usersSelf motivation will be positively
correlated with their number of tags.

H2: The level of userdPublic motivation will be positively
correlated with their number of tags.

H3: The level of usersFamily & Friends motivation will
be positively correlated with their number of tags.

We further hypothesize that indicators of soci@sence on
Flickr will be correlated with the number of tagas
previously shown for other systems [8], and as estggl by
the Public and Family & Friends tagging motivatidas.
This view is supported by evidence that users’ uigw
activity is affected by the number of their consag9].
Since on Flickr, groups and contacts can be takeémply
perceived social presence, we would expect thewiatig:

H4: The number of contacts a user has will be paditiv
correlated with the user’'s number of tags.

H5: The number of groups in which a user is a menabkr
be positively correlated with the user's numbetagfs.

Another potential driver of tagging, which serves a
control variable, is the level of participation, esadent by
the number of images a user has in their Flickoaot
Regardless of other motivations and social fact@ansrger

as a control variable, we feel that the number haftps in
the user’'s account is a more direct measure. Tdiroon
this, both control variables can be tested.

To summarize, our research model attempts to explai
tagging activity using three elements: stated nadithns
(Self Family & Friends Public), social presence indicators,
and participation level. The model is describeé&igure 1.

Stated
Motivations
Social \
Presence
Indicators

Tagging
Level

Level of
Participation
(control)

Figure 1. Summary of the research model

METHOD

In recent years there has been an increasing useredys
in the HCI field (e.g., [4,6]). However, much ofthesearch
on users’ tagging motivations so far has been taiaie,

and therefore provides a useful conceptual backgtdaut

no statistically significant quantitative assesstmenh the

motivations.

In this study, we execute a larger-scale studygging on
Flickr, using independent sources: user-reported (lda a
survey) and Flickr system data about actual usbigag
system data is a suggested approach for avoitingmon
method biaswhich often poses a methodological problem
in interpreting results from survey studies [13jdacan be

avoided by measuring the dependent variable using

objective data. In this study, users’ tagging daas
retrieved from the Flickr system, and therefore gwmn
method bias should not arise in interpreting osuits.

To measure the effects of different tagging motoret, we

have developed a scale based on Ames and Naaman’'s

qualitative work [2]. The scale includes three c¢ors,
representing the three categories of intended usiethe
tags, as perceived by the us8elf, Family & Friendsand
Public. For each construct, we included questionnairmaste
representing both the communication and the orgdioiz
functions (we didnot design the study to differentiate
between these functions). All of the motivatiomitein the
guestionnaire were presented as statements to wisiets
were asked to state how strongly they agree, aale &f 1
to 7; figure 2 contains examples of such questioana
items. After the preliminary scale was developedjilat
study (N = 193) was carried out to validate thelescAn
exploratory factor analysis using principle compane

number of photos introduces both an opportunity and analysis (PCA) was carried out and resulted in raeth

more pressing need for a user to tag their phoifds.

factor solution. Items showing factor loading highiean



0.6 and cross-loadings lower than 0.4 were retaiaed
others were dropped. The retained items were thbjest

to another exploratory factor analysis which showed
satisfactory factor loadings for all items. In adihi, each

of the three constructs showed at least a 0.8 Gurib
alpha, indicating good reliability. The final scalentains 4,

6, and 6 items foiSelf Family & Friends and Public,
respectively, and was used in the survey.

Figure 2. Sample questionnaire items, broken by thtwo-

dimensional (target and function) taxonomy of motiations for
tagging from [2].

Actual usage information for the participants wetsieved
directly from the Flickr data services. System daieh as
users’ number of photos or tags is available vea Flickr
system's Application Programming Interface (APDheT
Flickr API allows third party services to commurtieavith
Flickr and access the user's data (often requitieguser's
permission). At the end of our web-based survey,
respondents were asked to authorize our web setwice
access their Flickr account information. This w&jickr
data about the respondents who logged in was atitaia
extracted and recorded together with the parti¢lpan
response to the questionnaire.

We retrieved several key data for each particigamin
Flickr (if available via the API) or the users thesives (if
not). To measure social presence we extracted uhser

similar studies. The average respondents’ age viaSs 3
(median = 32), and 54.3% of the respondents wete.ma

SUMMARY OF FINDINGS

An analysis of the data reveals a diverse set efsus'he
number of unique tags varied greatly across usseg (
Figure 3). On average, respondents used 370 unapse
(median = 149, standard deviation = 634.9). Therage
number of photos in the participants Flickr accowss
2118 (median 802, stdev = 6529.7). On average,
respondents had 30 contacts (median = 10; stde#.4;)6
and belonged to 26 groups (median = 5, stdev 5)64.6

Figure 3. Histogram of number of unique tags

Figure 4 describes the findings. Overall, our mpdel
combining stated motivations, social presence atdits
and the control variable of number of photos, exgla
57.1% of the variance in user tagging behavior.

We found that the levels of ti&elfandPublic motivations,
as well as the social presence indicators and tingbar of
photos, were positively correlated with taggingelevin
other words, Hypotheses 1, 2, 4 and 5 were supghofar
example, ThePublic motivation is significantly correlated
with the tagging level, and explains 2.25% (356f the
variance in it. TheFamily & Friends motivation, on the
other hand, was found not to be significantly clate=
with tagging level. Given the skewness of the daie,
model was tested after outliers were removed, amias

of groups to which a user belongs and the number ofresults were found. In addition, the model waseistith

contacts a user has. We also retrieved the nunfljrados
in a user’s account, and the number of unique iragkeir
account. Other than the number of groups, all thiese are
extractable via the Flickr API.

Since we were interested in tagging behavior, wé on
approached users who had used at least 5 unigsgthas
ensuring that we get data from users whose taggasynot
an isolated, unrepeated experience. In additiamesiwve
had no access to photos designated as private, nive o
approached users who had at least one public photo

the duration of users’ activity on Flickr as anatlentrol
variable, and similar results were found.

Flickr. We also only approached users who tagged in

English, to ensure that respondents understandguhey
guestions. We contacted a random sample of usdested
from a page of photos uploaded recently to Flickng
emailed 1373 users an invitation to participatéhie web-
based survey. A total of 237 valid responses weceived,
representing a 17.1% response rate, much in lirth wi

Figure 4. Regression results (N = 237)
*significant at 0.05 level **significant at 0.01Jel ***significant at
0.001 level

Why was no relationship found between tRamily &
Friends motivation and tagging level? A possible
explanation can be found in the interviews condilidtg



Ames and Naaman [2]. The authors suggest thathier t

exposing users to the benefits of designating ctsitand

Family & Friends target of tagging, the Organization joining groups that fit the users’ interests. Ird&idn, it is

function was a relatively weak motivation; the sger
motivation stems from the Communication functiom (i
other words, users added tagsescribeimages to family
and friends, not to help them find images).
Communication function on Flickr is served by othezans
that pose an alternative to tagging (e.g., tittegtions, and
sets). In addition, users may communicate abouptidos
to their friends via other, external means (e.gnaid.
These factors could potentially explain the
correlation between thEamily & Friends motivation and
the number of tags.

IMPLICATIONS AND CONCLUSIONS

Given the growing use of tags as means of faditigathe
sharing and organization of large amounts of inffom
[3,11], designers and leaders of content sharirgjesys
need to understand what motivates users to tagwéich
motivations are associated with increased taggifige
sustainability of online communities depends on iers’
stimulation [7]; for example, viewing activity igitical for
the sustainability of content sharing communitiés pnd
tagging can contribute to increased viewing for tiser’s
content. Enhancing users’ tagging (by encouraging t
factors that give rise to it) may contribute to thecess of
such communities.

By basing our survey on the results of a qualieattudy

[2], our study benefits from the advantages of both 6-

qualitative research and quantitative research:iribghts
gained from the users’ interviews [2] now received
statistically-significant empirical support and inefment,
and their generalizabilty is much enhanced.

Our study exposes the different factors that cbuotd
directly, and quantifiably, to tagging activity Gitickr. The
findings of the study suggest two of the three estat
motivation categories affect users’ tagging lewaid that
social presence, made available due to the diffevays in
which relationships among users are manifestedahmsre
powerful effect on tagging.

The results have implications for practitioners sacial

media. Assuming that the correlations found alsmlive

causality, it is advised that managers of collatieea
content systems seeking to increase tagging actiotus
their communication and marketing efforts on thfaseors
that have a strong impact on tagging level. Fongta, the
Public-driven motivation of tagging has a positiifesmall,

effect on tagging level. Therefore, it might malemnse for
organizers of content systems to expose the fayirg

may help the user’s content to be discovered.

In line with findings from research on other contsharing
systems [8], social presence proved to have aipesffect
on tagging in our study. Organizers of existing teot
sharing systems could focus efforts in this areavel by

The

advised to design new content sharing systems ys weat
maximize the opportunities for social presence, exgbse
the effects of joining groups and adding contacts.

Further research may help in understanding howercifft
motivations impact contribution in different contesharing
systems. This work — addressing Flickr, a promirgito
sharing system — is a step in this direction.
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