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ABSTRACT The Revisit Rack is optimized for visual recognition and
Opinion and use of thumbnails in web sé#ais still d- quick comparison uring refinding tasks (or réssued ge-
vided, despite agreement over theirtigalar value during ~ ries) by grouping thumbnails together above web search
re-finding tasks. In this paper we introduce the idea of a results, rather than beside them individually. In the Yollo
Revisit Rack that, during +&nding tasks, presents thiom ing sections, we first describe related work osfimding
nails together at the top of the page rather than beside eacnd revisitation, thumbnails, and visuargeption, before
result, so that users can more effectively utilize visuel re  describing the design of our prototype and pilot study.
ognition without scrolling. The results of a pilotfieding
comparison with a trational thumbnail and textased
layout, however, were mixed. Further investigatiomy-su
gests that the spatial dannect between thumail and
result, when a desired target is not in the Revisit Rack, may
be more costly than the benefits provided when the result
can be found. The study did, however, highlight several 2

ways in which the idea of a Revisit Rack couldrbere - |E W=
formally studied in future work. - £ =
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While search engines have varied in the use, or not, of '

thumbnails or representative images in web seareh, Oetion: et diiiution S

search continues to investigate both when and whach Figure 1: On detecting a re -issued query, the
visual representations are useful (e.g. recent work by Revisit Rack is shown, presenting thumbnails
Teevan and colleagug009). This paper presents the together above the search results.

idea of a Revisit Rack, shown kxigure 1, which has been

designed basechahe following findings and assymions: RELATED WORK

Unlike the almost consistent use of keyweitgontext
textual representations of resul. W. White, Ruthven, &
Jose, 2002)the use of thumbnails and images in web r
sults is still unstable Thumbnails are small screenshots of a

1. Thumbnails, in search results, provide most value
when users are 4finding (e.g. Teevan et al (2009)
and Woodruff et al (2001))

2. 50%80% of web search involves -fiading (e.g. website, usually the view seen when it has finished loading,
Codkburn & McKenzie (2001) and Taussh & but before any user interactioblost search engines have
Greenberg (1997)) trialed the presentation of thumbnails by results at some

3. Visual perception is faster than semantic perception Stage. Currently, Google provilethe option to present
(discussed by Woodruff et al (2001)). thumbnails, or examplamages, on the right hand side of

each search result. Similarly, Ask Jeeves offers anower
display of a thumbnail for each result. Further, some
browser extensions are available that automaticalty au
mentweb search engines that do not provide thumbnails by
default. Academically, research continues to suggest-alte
natives to thumbnails, assdussed further below.

One of the first conclusions about thumbnails in web search
was that they typically only prade value when users can

4. Search engines can easily track when users are re
issuing queries.
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recanize results during réinding tasks (e.g(Teevan, et
al., 2009; Woodruff, Faulring, Rosenholtz, Morrsion, &
Pirolli, 2001). While refinding could be perceived as a
minority of tasks research suggest that between 50%
(Tauscher & Greenberg, 199@nd 80% (Cockburn &
McKenzie, 2001)f web search activitynvolves revisiting

ognize. Rsearch has shown that the majority of eya-fix
tions occur in this space withingHirst few seconds of a
page loadingBuscher, Cutll, & Morris, 2009) Thurnb-

nails have been shown to be most recognizable when at
approximately 200 pixel widéKaasten, et al., 2002and

so this size is used in the Revisit RackaaHy, grouping

previously seen content. Further, Teevan and colleagueshumbnails together means that they can be more easily

(2007) noted that usersfien rely on web search instead of

compared, which could otherwise involve scrollingrad-

proactively bookmarking results. Adar and colleagues tional thumbnatibesideresult interfaces.
(2009) have also shown how revisitation often varies based o design of the Revisit Rack, like with previous thum

on the expeetion of change within websites. Riading
and revisitation are clearly significaforms of web search.

While research indicates that appropriately sized thium
nails permit 80% recognition succd&aasten, Greenberg,
& Edwards, 2002) other research has studied alternative
representations. Woodruff and colleagu@901; 2002)
created enhanceatiumbnails by increasing the size of key
text snippets within thubnails to make it more readable.
They found that the enhanced text thumails improved
both finding and rdinding tasks, making them more appl
cable for participants who were not dependamtrecogit
tion. Others have tried using representativeges from
web pages, or portions of the webpdggers & Stasko,
1995) instead of thumbnails, which has shown to improve

nail-based designgKaasten, et al., 2002)s not without
design tradeoffs. The size of the thumbnails means that
fewer results are visible Oabove the foldO (visible without
scrolling). Opimally sized thumbnails, however, are often
taller than the approximately 80 pixels often used far te
tual representations. Consequently, the use of thelthum
nails, regardless of pid®n, reduces the number of results
that are visible above the fold. Furthere thize of thurh-

nails meant that 8 results, in two lines of 4, was a more
optimal number to display per page.

Despite these design tradeoffs, our hypothesis was that the
increased value of enabling rapid recognition during re
finding tasks would make theeRisit Rack a valuable idea.

performance in normal search tasks. Teevan and colleague&rototype Implementation

(2009) however, noted that the combination of saliemt i
ages and key text, datl Visual Srppets, can also provide
a strong bkance of support for both finding andfieding,
while text alone provided best mport for finding, and
thunbnails for refinding.

Our prototype implementation uses the Yahoo Bos$ &PI
return results for each query. Results are paginated with 8
per page, but were otherwise left unaffecfEdumbnails,
generated from a relativast API® are then displayed, as
working links, in the Revisit Rack above the results. oo
ies and session variables are used to traeksu

One of the key advantages of thumbnails, however, is that
users in rdinding scenarios can use visual perception to USER STUDY

recognize websites they have seen before. Visual perce

To learn more about the value of the Revisit Rack, a user

tion is faster than semantic interpretation of text (discussedstudy was created that involved both findimgl aefinding

by Woodruff and colleagug®2001). Zheng and dteagues
(2009) for example, demonstrated that users make- dec

tasks. Three user interfaces were included in the study: 1) a
basline generic web search interface, 2) a traditional

sions using just the visual perception of pages with 150ms,thumbnaitbesideresult exp@mental condition, and 3) the

of the quality and professionalism of web pagsigh.
The similar principle of eabling rapid visual recognition of

web sites has been applied in most current web browsers:.

Revisit Rack experimental condition. During the study, the
Revist Rack was included in both finding andfieding
conditions, despite being designed fofireling tasks.

As users open a new tab, browsers like Safari and FirefoxParticipants took part in two stages: first finding, and then 5
can display thumbnails that represent a combination of thedays later, rdinding. Participants péormed two types of

mostused bookmarks and other frequently arergly vis-

task on their first visi A) a simple lookup faetinding

ited pages. Pages that are visited frequently in this way ardask, and B) a more exploratory suitjee-choice task. In

often being moitored(Kellar, Watters, & Shepherd, 2006)
which is a slightly different task tofending on the web.

THE REVISIT RACK

Figure 1, is to make optimal usef thumbnails. Thurb-

nails have been shown to be most valuable during re
finding tasks, so the Revisit Rack displays thumbnails

when qeries are rassued. Users are able to recognize

websites quickly, using visual features such as color and

layout, and sahe Revisit Rack places the thomails all

together. The Revisit Rack is placed at the top of the page,

above theeasults, so that users do not have to scroll to re

both cases, participants were provided with a motivating
seenario and specific aim. An example fdiotding task
was to find the population of Brazil. An exampglgbjective

The idea being embodied by the Revisit Rack, shown intask was to choose a piece of jewelry for a family member.

The use of both the scenarios and, for the second task, pe
sonal subjective choice, was designed to make the tasks
less impesonal and more memorable. In thefiraling
phase, participds were given two mmutes to refind the
source page that provided their original answer. Rartic

http://developer.yahoo.com/search/boss/
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pants were not given a query history and were not remindedparticipantsand detailed timings from the logs. We digco
of their original answer. Participants were able to submit ered that the pagination of results had a large effetiton
any query, inclding those used previoysl ing. The loading of thumbnails in both experimental ¢ond
tions, of course, alsmdurred longer loading times than the
control condition. Coreuently, if the result they chose in
the finding phase was not in the first page of results, pa
ticipants mayhave taken significantly longer to -fied
results when theyeturned. It seems, therefore, that the
Revisit Rack was fast and efficieifitthe result was easily
recaynizable on that page of results. We saw several short
re-finding times of less than 1Gesonds, especially in the
Revisit Rack condition. Heever, if the resultwas not
clearly recognizable in theeRisit Rack, then it took longer
tion was concluded with a debriefsdiussion of the three for people to deqide th_at th? target was not pres_e_nt and
Uls. The first session lasted around 40 minutes, and second©Ve On- From d|scu33|on_s, It appears that the Spml :
only 20 mnutes. All tasks were timed, and all queries and _conne_c’g hetween thumbnalils and results slowed participants
viewed esults were logged. in deciding to move onto .the_ next page. ansequently,_ we
also saw seeral longer reinding task times in the Revisit
Hypotheses Rack condition. We plan to first study the effect of this
We had 3 motivang hypotheses for our pilot study: spatial disconnedo see if it does indeed take longer for

1) In line with previous studies, we expected to see no Partidpants to move on from a page of results during re

significant varétion between the Ul conditions during  finding. Conceivably, this disconnect could also bei-mit
finding tasks. gated by dual highlighting activated by hovering over either

. the result or the thubmail. Dual highliditing, however,
2) qu reflndmg we expgcted that users would more  y5eq ot mitigate the potentially need to scroll to correlate
quickly refind information online with both tmb-

. " g , thumbnails and results.
nail conditions, and speaifally with the Result Rack.
330

3) We expected that the improved times for the thum Fact  ®Subjective
nail conditions would hold for both fafinding and 280
subjective exploratory tasks. 230

180

Procedure

Participants were first provided with their legal rights and
provided with sufficient detail to give informed consent.
Partidgpants then filled out a demographic questionnaire
before beginning to perform the tasks with each user-inte
face (Ul) Each partigpant performed all 6 tasks (one of
each type for each Ul); Ul ordering was cousiatanced.
After 5 days, participantseturned and were asked to-re
find the sources or chosen items for the experimerger, r
peating the tasks on the 3 Uls iretsame order. Particp

Participants
12 participants were recruited, aged betweeit@@nean:

Seconds

30), with mixed educational backgrounds; 8 were unde 80 1
graduates, 4 in computer science. #tipgants were male, 30 B I [ l I
and 3 female. All participants ifzhted that they searched - o - —
the web at least dal'y, H@sited pages muently, and 8 20 Text Thumbs | Revisit Text Thumbs | Revisit
participants saithey had used thumbnails in web searches. Rack Rack
RESULTS Finding Re-finding
Unfortunately, within this'pilot stuldy, we were so far-u Figure 2: Finding and re -finding times for both
able to provide any consistent evidence for these hgpoth fact and subjective retrieval for each cond ition.
ses, but instead gained several insights into the factors that Error bars show Standard Devi ations.
affected our mixed resultdzigure 2 shows the average
times of the finding and fénding tasks for both factual Success | Incorrect | Failed
and subjective tasks in the 3 Ul conditions. Failed and in | Fact Text 9 3 0
correct, as well as soessful refinds, ae listed inTable Th“_m_bs 9 2 1
1; failed refinds were counted as 2 minutesFigure 2. ____ | RevisitRack | 8 1 3

. . Subjective | Text 6 4 2
Figure 2 shows that the standard thumbndistext can- Thumbs 9 2 1
dition was the fastest in all cases. With the Revisit Rack Revisit Rack | 10 0 2
acually performing the slowésfor fact refinding. One Table 1: Rates of failed and in -correct re -finds

difference, however, was actually statistically significant

within this small pilot study, and that was the improvement The potentially conditional benefiff the Revisit Rack does
that both thumbnail conditions had over the control gond make some sense. The motivation of the Revisit Rack is to
tion for the initial subjective taslE(2,22)=4.37p<0.05). facilitate quick visual recognition, and so its real benefit
over the traditional representation of thumbnails, is when
the correct rdinding targetis present in the cuent page of
results. Consequently, another more mdomused study

Discussion
We sought to understand these mixed results in more detail
using boththe resultsof short debriefng interviews with



could measure the time taken tefired a result that is def
nitely contained in a set of results, considering the position
of the target in the set of results (similar(T@evan, et al., computing system@HI'09) (pp. 2230). Boston, MA,
2007). Combined with studying the layedisconnect di- USA: ACM.

cussed above, this second study could tell us mone co Cockburn, A., & McKenzie, B. (2001). What do Web users
cretely if and when the Revisit Rack provides value. This do? An empirical analysis of Web udaternational
pilot study has provided, therefore, two more puefds Journal of HumarComputer Studies, $d), 903922,
methods for studying the Revisit Rack in thtufe. Kaasten, S., Greenberg, S., & Edwards, C. (2082w

Finally, aside from discussing the potential intricacies of people recognize previously seen Web pages from
the Revisit Rack, our pilottsdy did also provide some titles, URLs and thumbnailtn Proceedings of HCI'02

other more general insights. Most notably, we sawlan a Kellar, M., Watters, C., & Shepherd, .M2006).A goat

most consistent 25% failure rate for-fieding within a based classification of Web information tasks
given 2 miute period, after only 5 days from the original Proceedings of the 2006 Annual Meeting of the
search time. This highlights the fact, as proposed in many ~American Society for Information Science and
prior publications (Cockburn & McKenzie, 2001; Tauscher Technology ASIST'0% (pp. £22). Austin, TX, USA.
& Greenberg, 1997; Teevan, et al., 2Q0Mpat refinding Tauscher, L., & Greenberg, S. (1997). How peaglvisit

should not be taken lightly. We also saw a more notable ~WeP pages: empirical findings and implications for the
failure rate for subjective task-fmding without thunb- design of history sy;temsinternaﬂonal Journal of
nails. The subjective choices involved, for example-je HumanComputer Studies, 4%), 97137.

elry for a family birthday. Further, we saw that it toolope ~ 1€€van, J., Adar, E., Jones, R., & Potts, M. A. S. (2007).
ple signifcantly (our only significant result) longer to make Information reretrieval: repeat queriéa Yahoo's logs
initial subjective decisions without thumbnails. Participants N Proceedings of the 30th international conference on
may have been making qualif-website judgments as per Resear'ch and development in information retrieval
the evaluation of visugerception judgments by Buscher (SIGIR'07)(pp. 153158) Amsterdam: ACM

and colleagueg2009) Although, given the size of the Teevan, J., Cutrell, E., Fisher, D., Druc_ker, S. M Ramos,
study, these variations in the subjective tasks may have G- Andre, P., et al. (2009).Visual snippets:
been by chance, the Expdtory SearcR. White & Roth, summarizing web pages for search and revisitation

2009) community may wish to further investigate the role ~ Proceedings of the 27th international conference on

of thumbnails in decision nking. Human factors in computing syster@@HI'09) (pp.
20232032).Boston, MA, USA ACM.

CONCLUSION

White, R., & Roth, R. (2009Exploratory Search: Beynd

In this paper, we have introduced the idea of a Revisit Rack  the QueryResponse Paradignfvol. 1): Morgan &

for reffinding on the web, which presesnthumbnails of Claypool.

results together at the top of a results page. Thumbnailsyhite, R. W., Ruthven, I., & Jose, J. M. (200B)jnding
leverage visual recognition, rather than semantic intexpret relevant documents using top ranking sentences: an

predict saliat regions of web pagek Proceedings of
the 27th international conference on Human factors in

tion of text, and so placing them together coubtimize
both recognition and comparison duringfireling. We

comparedthe Revisit Rack to a traditional thumbnail and

textbased result review in a pilot study, whictoygded

mixed results that did not support our hypotheses. ithe i

vestigation, however, did highliglad that there is a pote
tially significant cost of presd¢ing thumbnails segately

from the results, b) that the Revisit Rack may have more
subtle benefits in certain conditions, and c) how the Revisit

Rack may therefore be studied more formally in thiare.
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