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explore the wealth of community-collected referenasing

P_ublication sharing portals, such as CiteULike al_ﬂdsearch, tag clouds, and hyperlinks. More recertigse
BibSonomy are very popular among research community systems started offering features associated whitér &inds

Users create interest groups, participate in exjstjroups,
share papers and tag contents. With increasing auwib
groups, members, contributions and tags, it is déficult
to keep track of all the group activities and ectraseful
knowledge out of user contributions. In this papee
present our ongoing work on CiteAware — a visuaugr
awareness system for CiteULike. Our system collgutst
recent activity timestamps of aser's public groupor a
group's participating membergransforming them into an
easilyperceivableholistic visualization. A preliminary user
study results are discussed here.

Author Keywords

Visualization, user interfaces, asynchronous collative
awareness, social navigation, situational
exploration awareness, user activities, tags.

ACM Classification Keywords
H.5.m. Information Interfaces
Miscellaneous

and

INTRODUCTION
Systems for sharing academic references such abiGke
(www.citeulike.org), Connotea (www.connotea.orghda

awarenes

of social systems. For example, CiteULike: usems nould
connect to each other, form groups, hold groupudisions,
and maintain blogs. Other similar systems follow game
road. At the time of writing, CiteULike and similaystems
already integrated features of three major typeg/eb 2.0
applications: social tagging, networking, and bldgst the
end of the road? Is there another group of soealufes,
which could further increase the value of referesigaring
systems?

We argue that visual awareness features could peeat
addition to reference sharing and other types afdébdVeb
systems. The concepts of visual group awareness lheen
explored well before the dawn of Web 2.0 in a numidfe

<Computer Supported Collaborative Work (CSCW) system

such as Babble [2] and similar systems [3]. Whilg n
considered a part of Web 2.0, visual awarenessdcbal
really useful in the context of reference shari@gnsider a

Presentation: Simple scenario where a researcher is member af fou

groups. Assume each group has from 4 to 8 memimgls a
generate sporadically a reasonable volume of new
references. How does she could follow the groujiacin

this scenario? How frequently should she checkgtioeip
libraries? How to find easily which group has nestivaty?

BibSonomy (www.bibsonomy.org) are witnessing a dapi What about16-32 peers in all these groups? Who was

growth of popularity among research community. \@tg
to serve the community better, these systems gligcadd
more and more features, known to be beneficial dor
community of users. Reference sharing systemsstaid a
traditional collaborative tagging system [1]. Sianly to
other systems of this group (i.e., Delicious, Riljckhey
allowed its user to share and tag academic refeseaied to
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active recently and who has not added any neweartes

in a month? What are my groups and peers' current
interests? All these questions could be easily ansgvwith

a good group awareness system.

To explore the potential of integrating visual guou
awareness features into reference sharing conisst,
developed CiteAware system, a visual awareness-émah
for CiteULike. CiteAware attempts to produce anilgas
perceivableholistic visualization of group and individual
activity for a CiteULike user. Unlike the majoribf visual
awareness systems, which operate in the context of
synchronous real-time collaborative systems, Citafenis
anasynchronous awareness sysf{din This paper presents
the first version of CiteAware, which supposgsuational
awareness and focuses oecencyof sharing activities.
Next section presents an overview of CiteAwarerfatse.



The following sections present the implementatietais
and review a preliminary study of the system.

OVERVIEW

In this section we will navigate through the Citede
system [5], illustrating and explaining each staged
arguing how the implemented visualization solves ou
problems.

Groups Activity — my.cul.groups

CiteAware offers a visual front-end for CiteULiké&ny
valid CiteULike usernameacts as an entry point to the
system. Once username is provided, CiteAware craWls
the public groups associated with the submittednasee.
Subsequently,most recent activity timestampsf these
groups are extracted and transformed
visualization of group activity (Figure 1). The ¢ad this
visualization is to show which groups were actigeently.
This information is communicated using radial tib@nds.
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Figure 1. Groups’ activity visualization.

Radial Time Bands

The idea of radial time bands is very simple: t@vgh
visually in which time period the most recent aityivof
each group falls. Circular bands indicate time gusiand
most recent activity is shown as a bright circleome of
these bands. Figure 2, illustrates the meaningiratilar
cues in the radial bands. CiteULike focuses on6@stiays
of user work (current day is considered as Oth ,daitjch
are divided into the following three time bands:

Innermost Band, (0, 7] days: Any activity timestamp
last 7 days will fall in this band. Middle Band, 30] days:
Any activity in last 7 - 30 days will fall in thidand.
Outermost Band, (30, 60] days: Any activity timespe in
last 30-60 days will fall in this band.

into  holistic

CiteAware scans through the activity timestampseach
group, user or tags and matches timestamps valites w
time band ranges. A positive match converts a ate a
brighter cue (figure 3). It is important to notetlin case of
multiple matches, only the recent most activitgdépicted.
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Figure 2. Radial Time Bands and Visual Cues.
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Figure 3. A bright cue represents most recent actity in
corresponding time band.

For example, in Figure 1, all five groups were\aetin the
last 60 days. Four groups reports recent activityast 7
days, and the group name@MU-HCII' reported most
recent activity in last 7-30 days. Thus, user woexgpect
least new activity in that group.

Group Members' Activity — my.cul.peers

To examine peer activity within each group, usessld
select a group from the displayed list and navigate
my.cul.peers screen. CiteAware crawls all registere
members associated with the selected grddpst recent
activity timestampsof these members are extracted and
transformed into time-band holistic visualizatidtigure 4).

In figure 4, nineteen members of the group
'social_navigatioh are distributed along the periphery. A
quick glance at figure 4, tells that at least twermiers
have made some activity in last 7 days. Thus,ingithese
two-group member's libraries could provide morereuotr
information. Another set of three members repoesent
activity in last 7 — 30 days. Whereas, 10 out ofgt@up
members have contributed nothing in last 60 dayss T
visualization is a good answer to the question “ramtive
are my group peers?”
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Figure 4. Group members’ activity visualization.

Group's Current Interests — my.cul.grouptags

An alternative way to analyze user activity in alugy is by
its focus, i.e., not who contributed recently, tatat recent
contributions are about. In social tagging systetags are
very useful in expressing a group or user's curirgetrest.
CiteAware allow users t®Bwitch Viewsbetween group
members’ activity and group tag activities.
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Figure 5. Group tag activities of recent 50 papers.
CiteAware crawls through the tag associated withstmo

recent 50 papers contributed by the selected group.
Extracted timestamps and tags are transformedaimbther
time-band holistic visualization (Figure 5). The
my.cul.grouptags screen shown in Figure 5 showsigiso
tag activities for recent 50 papers. This visudiarahelps

to answer the question “what are my group’s current
interests?”

Peer's Current Interests — my.peers.tags

To move to a finer level of details, users can ek
member from the displayed list of group members and
navigate to my.peers.tags screen (Figure 6). Tt kihis
visualization, CiteAware crawls through the tagtivitees
associated with the selected member. Maintaining
consistency with previous data, CiteAware crawl®tigh
recent 50 papers only.
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Figure 6. User tag activity visualization.

Figure 6 is very similar to Figure 5. Browsing thgh
displayed tags provides an idea about user's durenests
answering the question “what are my group member's
current interests?”

PRELIMINARY USER STUDY

We conducted a preliminary user study to get feekllfar
our visualization approach. Participants of usadgtwere
seven PhD students from the University of Pittshungth
solid Web experience and some exposure to vistializa
systems. Nature of participation was voluntary. Stert-
listed participants on the basis of their activity
CiteULike.

The study session with each subject started with.5a
minutes long video demonstration. Demo was follovegd
an interactive session: the subjects were askeskptore



CiteAware application with their own CiteULike
usernames. We allowed up to 20 minutes for thigesta
After that, the subjects were requested to fillaupmall 5-
question questionnaire. Each session concluded waith
open-ended discussion.

The design of the study and the questionnaire wesskd
on two objectives: First, we wanted to assess ldréycand

started with a question about the frequency of rthei
CiteULike usage.

The analysis of subjects’ answers is provided qute 7.
As the data shows, the message presented by oeibamdl
visualization was clearly to moderately understdgdall
subjects. Only one subject was “not willing” to use
CiteAware, however this subject is a

usefulness of the current version of the systemr Ou CiteULike. In answering the second group of questjall

visualization is trying to convey a message touber, how
well are thesevisual messagedeing absorbed by our
participants? Are the students willing to use Cite#e as a
starting point for CiteULike browsing? Two questom
the questionnaire were provided to assess thasesiss
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Figure 7. Preliminary Study Results.

Second, we solicited guidance in making the systeone
useful. During a preliminary discussion of CiteUkilat a
group meeting, it was suggested that recency viatain
should be complemented by visualization of the amhad
work for better group awareness. It was also sugdebat
the amount of work could be visualized by changinipr
intensity or circle size in the time bands. To @blmore

formal feedback for these two ideas, we included th

questions about both the need and the form of \wor&unt
visualization. Finally, to interpret subject anssén the
context of their CuteULike experience, the quesiare

subjects indicated the need for activity volumeuglization
and the majority preferred color tone approach.

SUMMARY AND FUTURE WORK
The paper presented CiteAware, a visual front-eod t
collaborating bookmarking system CiteULike. CiteAwa
attempted to explore the use of visual group avesgnan
approach developed in the field of CSCW, in a nemtext

of community-driven Web 2.0 systems.
provided some evidence that visual awareness doelld

useful tool for a research group using a collatwgat
bookmarking system. In our future work we plan xpand

CiteAware and to run more user studies of thisneldygy.

We also plan to explore the power of group awaremnes
other Web 2.0 systems based on user contributsut$ as
Twitter, discussion forums, etc.
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