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Abstract This paper investigates search andtems being developed [1]. Another important catalyst
browsing behaviour of users presented with two typesf recent advances in XML IR is that of the INitiative
of structured document retrieval approaches: passag®r the Evaluation of XML retrieval (INEX) [6]. Since
retrieval and XML element retrieval. Our findings, 2002, INEX has been promoting research in XML IR
based on the system logs gathered from 82 participanks/ providing a forum for researchers to evaluate their
of the INEX 2006 interactive track experiment (iTrack) XML retrieval approaches and compare their results.
indicate that XML element retrieval leads to increased Since 2004, the interactive track (iTrack) at INEX
task performance. In addition, qualitative analysis 0f13, 10] has been investigating the behaviour of users
our video study, where we recorded the interactions affhen interacting with components of XML documents.
four participants, highlights potential issues with theln 2006, iTrack aimed to answer questions regarding
experimental design employed at iTrack 2006. the differences and similarities between XML element
retrieval and passage retrieval approaches [11].

We took part in the iTrack 2006 experiments with 8
participants. The standard participation involved each
. participant completing four search tasks using either a
1 Introduction passage retrieval or an XML element retrieval system.
Long before the eXtensible Markup Language (XML)Data was collected through system logging as well as
[2] became widely adopted as a standard document fovia questionnaires. In addition, we video recorded four
mat, work in the field of Structured Document Retrievapf our participants and administered additional ques-
(SDR) was already underway to address shortcomingi®nnaires. This paper reports our analysis of the log
of traditional IR. Recognising that users are often onlglata combined with the qualitative data we collected
interested in the parts of a document that is relevant fsom the videos. Analysis of the questionnaire data is
their information need, researchers turned their attemieported separately in [8].
tion to developing new retrieval approaches to deliver The paper is structured as follows. Section 2 details
more focused results to users. the experimental setup. Section 3 presents the results of

The underlying premise of SDR is that the logicalour analysis of the system logs for 82 users. Section 4
structure of a document serves as a source of valuatsgmmarises the findings of our video study for our 4
information that should be exploited in indexing,users. Conclusions and future work are reviewed in
retrieval and presentation of the document. Thé&ection 5.
ultimate goal is to improve retrieval effectiveness
through a more focused retrieval approach, whic2 Experimental Setup

returns document components to the user, |’nstead .%e interactive track (iTrack) at INEX 2006 [11] ex-
complete documents, thereby reducing users’ effort 'Ymined users’ interaction with XML documents in an

locating re_levaqt |_nformat|on. The ne_ed to COns!d.e&xperimental laboratory environment. The task focused
smaller units within documents as retrievable entitie comparing XML element retrieval with passage re-

has been considered particularly viable in the case Yieval to explore potential benefits and trade-offs.
long documents or documents that cover a variety o

topics. 2.1 Document Collection and Topics

Early examples of SDR include approaches to pas- : S .
sage retrieval [3, 7, 9] and hypertext [5]. The mor;I’he experiment used the INEX Wikipedia collection [4]

. . . consisting of 659,388 documents totalling about 4.6GB
recent revival of SDR is a result of the widespread usgf data and twelve topics (simulated work tasks)
of XML on the Web and in digital libraries, which has P '

led to a drastic increase in the number of XML IR sys2 2 Search Systems

Keywords XML element retrieval, passage retrieval,
INEX interactive track, video user study.

Proceedings of the 12th Australasian Document Com- Participants were asked to perform search us-
puting Symposium, Melbourne, Australia, December 10, ing two different search engines: the Panop-
2007. Copyright for this article remains with the authors.
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ticTM/FunnelbackTM  passage retrieval systensystem only contained passages that were estimated rel-
provided by CSIRO (passage system) and the Top®vant by the system.

[12] XML element retrieval system (element system). Both systems indicated the parts of the documents
- ; .1 that were estimated useful for the searcher in several
ways: 1) Up to three high ranking passages/elements
were shown per document in the result list. For each,
a relevance bar icon indicated the degree of potential
usefulness. 2) Relevant document parts were also indi-
cated within the table of contents pane of the document
view (see Figures 1 and 2) using the same relevance bar
icons. Finally, 3) the relevant document parts were also
highlighted in the text of the documents using shades
of green and yellow to indicate varying degree of rele-
vance.
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2.3 Participants

Seven research teams took part in iTrack 2006, engag-
ing a total of 82 participating users. Our own contri-
bution to this pool was 8 users. Four of our users also
participated in a video study, where we recorded their
interactions with the search systems to supplement the
log data.

We refer to our four participants (three male and
one female) as Mark, John, Ben and Eva, respectively.
Their average age was 32.25, the youngest being 24,
the oldest 45 years old. On average, our users had
11.5 years of search experience on the Web. Summary
information can be found in Table 1.

L

Table 1: Participants of our video study. Search
experience is given in years. Acronyms: English (En),
Other (Othr), Undergraduate Degree (U.Deg), Usability
Consultant (UC), Researcher (Res), Student (Stu).

! Mark | John| Ben Eva
S E— Gender M M M F
Age 45 29 24 31

Figure 2: Panoptic passage retrieval system. Native lang. En | En | Othr | Othr

. . Education PhD | PhD | U.Deg. | PhD

In order to remove any experimental bias due to user Occupation uc Res Stu Res
interface differences, both search engines were intel-\y.ep search expl 10 12 12 12

faced with a consistent look and feel. The similarity of
the two systems can be seenin Figures 1 and 2. Figure 1
shows the front end to the TopX search engine, whilé-4 Methodology
Figure 2 shows the front end to Panoptic. Initially, participants were presented with a sample
The difference between the two systems was subtlgspic and given as long as necessary to familiarize
In both, as a response to a user query, the search @lemselves with each search system. Each participant
gine returned an ordered list of documents and, withithen had to complete four search tasks, choosing from
each document, an ordered list of non-overlapping dogr pool of three topics per task (see Table 2). The
ument parts. The main difference is in the returned resrder in which each category topic was presented to
trieval entities: The passage retrieval backend returned participant, and the system on which the search
non-overlapping passages derived by linearly splittingask was assigned changed between users as shown in
the documents. The element retrieval system returneble 3. Fifteen minutes were allocated to complete a
XML elements of varying granularity based on the hiertask using one of the search engines.
archical document structure. In both versions, the pas- |n addition to the standard track participation, we
sages and the elements were grouped by the documeifeo recorded the search sessions of four of our par-
they belong to. Another important difference is that theicipants in order to obtain detailed qualitative informa-
table of contents in the document view of the elemenjon regarding their interaction with the search systems.
system included all sections down to a certain levelThijs allowed us to capture the context of users’ interac-
whereas the table of contents of the passage retriev@ns and interpret the actions logged by the system. In
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tributed to the differences in search performance, sug-

Table 2: Topic categorisation. gesting that the passage system was better at answer-

Category | Topics | Category | Topics ing users’ queries. However, it could also mean that
Al 123 Bl 2,3,4 users were better supported in their browsing using the
A2 56,7 B2 6.7.8 element system. Note that the average query rate per
ﬁj 94:180’1121 gj 101' 151512 second i.s only 0.01 across all iTrack experiments, com-

i i pared with 0.028 reported in [14] for the Web.

Table 3: Permutations of the topic categories and.2 Search Trails

retrieval systems across participants. To study users’ post-query browsing behaviour, we ex-

Syst.e.m. Elemgnt [ Pas.sage tracted search trails from the system logs. We defined a
Participant Topic categories search trail as a series of visited document components,
P1 h Al | A2 )| A3 | Ad initiated with a click on a result in the ranked list, and
P2 h A2 | AL || A4 | A3 terminated by a new query or by the end of the session.
P3 h A3 | Ad ) Al | A2 We extracted 812 trails in total. From these, we calcu-
P4 — A4 | A3 || A2 | Al lated the features described in Table 5.

Syst.e.m: Passqge Element Among 812 trails, 460 were obtained from the 173
Participant Topic categories logged sessions on the passage system (2.65 trails per
P5| Mark || B4 | B3 | B2 | Bl session) and 352 from the 128 sessions on the element
P6| John | B3 | B4 | Bl | B2 system (2.75 trails per session). This means that users
P7| Ben B2 | B1 || B4 | B3 created roughly the same number of trails in both sys-
P8| Eva || Bl|B2| B3| B4 tems. The average trail length indicates that users vis-

the following section, we describe the findings from thdted, on average, 1.4 more document components per

log data analysis for all 82 participants and then discu&€"Y using the element retrieval system (6.9) than with
in detail the findings from our video recordings. the passage system (5.5). However, they spent on aver-
age less time per trail step using the element system

3 Lod Analvsi (9 seconds vs. 10.3 seconds for the passage system).
0g Analysis This suggests that users accessed information in smaller
The collected log data from search tasks of 8Zhunks using the element retrieval system, which took
participants comprises 378 logged search sessiorigss time to skim over but lead to extended trails. A look
out of which 301 were completed or had valid XML at the medians on the other hand reveals that the ele-
output (some were aborted or restarted). The statistiosent retrieval system’s average trail duration is heavily
presented here are based on these 301 session logs. influenced by outliers.
] The logs contained a total of 1580 result clicks (856
3.1 Search Sessions in the passage and 724 in the element system). The av-

A search session was defined as one experiment invogfage rank position of clicks reveals that users looked,
ing one participant and one search task. The maximuf? average, further down the ranking with the element
session duration was hence 15 minutes, the time limfyStem (rank 6 vs. 4.9) than with the passage system.
allocated to a task.

Table 4 summarises our findings. From the total 0?..3 Search Success
301 sessions, 173 were search tasks conducted on fbering the experiments, participants provided
passage system and 128 on the element retrieval sysievance feedback by assigning one of five relevance
tem. The average session duration was 10 min@ggs, grades (not relevant, partly relevant, too big, too
rd of the allocated time. On average, users spent lesarrow, fully relevant) to some of the visited document
time using the passage retrieval system: 9.8 minutes pgdmponents. Table 6 presents statistics on the collected
session, compared with 10.4 minutes using the elemerglevance assessments. A total of 2308 judgements
retrieval system. This alone, however, does not revealere collected: 1169 on the passage (6.8 per session)
whether users were successful in completing their tasksd 1139 on the element system (8.9 per session). Out
within that time. Participants may have given up theiof these, 1833 document components were judged
search or may have run out of time before finishing aelevant: 943 on the passage (5.45 per session) and 890
task. on the element system (6.95 per session). This means

Users averaged 0.49 and 0.74 queries, 0.52 and 0.8%t overall, users found and judged more relevant
result clicks, and 0.98 and 1.3 visited (browsed) comdocument components using the element system, thus
ponents per minute on the passage and element retrievadre likely to have been more successful in completing
systems, respectively. Thus, they issued more querigbgeir task. Comparing this with our reported session
clicked on more results in the retrieved list and browsedurations, we can conclude that although users spent
more inside documents with the element retrieval sydess time on a task using the passage system, they were
tem than with the passage system. This could be a#iso less successful. Thus, the reduced session duration
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Table 4: Analysis of search sessions for passage and XML element systems.

Total || Passage| Element
Total sessions (analysed) 301 173 128
Average session duration (mins) 10 9.8 10.4
Average number of queries issued per session 6 4.7 7.7
Average number of queries per minute 0.6 0.49 0.74
Average number of result clicks per session 5.2 4.9 5.7
Average number of result clicks per minute 0.52 0.51 0.54
Average number of browsed components per sesgiohl.2 9.5 13.5
Average number of browsed components per minyte..12 0.98 1.3

Table 5: Analysis of search trail features for passage and XML element systems. Standard deviation is shown in

brackets.

Total Passage Element
Total search trails 812 460 352
Average trail duration (sec)| 59 (131.4)| 56.9 (140.9)| 62.5 (117.8)
Median trail duration (sec) 14 15.3 13
Average trail length 6.1(7.2) 55 (7.1) 6.9 (7.2)
Median trail length 4 4 5
Average step duration (sec 9.7 10.3 9
Average result click position 5.4 (7.2) 4.9 (6.6) 6 (7.8)
Median result click position 3 2 3

may in fact reflect users’ tendency to give up their tasko selecting the whole document as entry point and then
using the passage system. scrolling inside the document. His speed of scrolling

Looking at the average rank of relevant componentaas influenced by the text-highlights: he would stop
in the result ranking, however, shows that users of ther slow down once he reached highlighted parts. Six
element system had to look further down the rankingninutes into the task, he realized that he can navigate
to find relevant information: on average 5.6 ranks vanside the document using the table of contents (ToC).
only 3.6 ranks for the passage system. This may suggdatom then on, he relied on this form of navigation al-
that while the passage system was better at ranking theost exclusively. He would still click the whole doc-
results in the ranked list, it was then easier for users toment from the ranked list, but then he would jump
discover more relevant information through browsingstraight to a highlighted section using the ToC. He re-
using the element system. duced his scrolling activities to the occasional scroll

around a highlighted text fragment either for context

4  Video Study or in search of further relevant information. In total,

) ) ) o ) Mark viewed 18 document components. The first 7
In th|s: sections, we provide a qualitative analysis of 0Uf,q|ved document level entry and scrolling. From the
users’ search and browsing behaviour from our videfyst 11 in 9 instances he entered at the document level,
recordings W|t_h the aim to gain detailed insight into the, ¢ immediately navigated to a passage using the ToC;
context of their logged actions. and in 2 cases he entered directly by choosing a passage
from the ranked list.

Mark’s second task was topic 10 (C3), using the pas-
Our four participants displayed varying strategies t@age system. Again, he entered only one query during
search and navigation in the experiments. We providge whole session, which he repeated when the task was
a detailed review of their actions based on collectegestarted due to a system error. As a result of the system
video footage that we cross-referenced with the systeabmpletely crashing then, he only managed to visit 3
logs. results before the task was aborted. In all 3 of these

Mark. Mark chose topic 9 (C4) for his first task. Un- C2S€S, he selected a passage directly from the ranked

beknown to him, he carried out the task using the paéi_st'and employed no additional scrolling or navigation
sage retrieval system. He only issued a single quef{Side the document. _

during the whole session and worked his way down the O his third task, he chose topic 8 (C2) and used the
ranked list in a linear fashion. Even though the task ha§lément retrieval system. He issued 9 queries, but only
to be restarted twice due to system problems, he Simpﬁ)(amlned results returned for 2 of these. In total, he

re-entered the same query and continued where he [¥fEWed 6 results: 5 element level and 1 document level
off in the ranking. Initially, his interactions were limited €Ntry- He did not do any scrolling inside the document

4.1 Search and Navigation
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Table 6: Analysis of search success for passage and XML element systems. Standard deviation is shown in
brackets.

Total Passage| Element
Total relevance judgements 2308 1169 1139
Total number of relevant components 1833 943 890
Average rank of judgement 49(7) | 4.2(6.8)| 5.7(8.9)
Median rank of judgement 3 2 3
Average rank of component judged relevard.6 (6.1) | 3.6 (5.5)| 5.6 (8)
Median rank of component judged relevant 2 2 3

in 4 out of the 6 instances and only once clicked on aresult for each. The only time he clicked a passage level
entry in the ToC. entry was for the final result, but then he scrolled to the
In his final task, he worked on topic 3 (C1) usingtop of the document and back down again. For 2 of the
the element system. This was the only task that he su8-viewed documents, he relied exclusively on scrolling
cessfully completed (as stated by himself in the posto navigate inside the document. This was the only task
task questionnaire). He issued 2 queries and viewedt# failed to complete.
results in total: 2 element-level and 1 document level. In summary, John followed his own established
All 3 cases involved extensive scrolling inside the docsearch and navigation strategy. He was familiar with
ument and no interactions with the ToC. standard retrieval systems: he chose document level
In summary, Mark’s interactions show a learningentry points and scrolling for navigation.  Unlike
curve and point towards preference for the SDR apMark, John’s search and navigation strategy was
proach, i.e. having direct access to relevant text fragsgonstant throughout. He used many queries but would,
ments. His initial strategy for navigating inside a doc-on average, view one result per query. Unless a
ument using the ToC was later replaced by extensivelevant document was presented within the top 2
scrolling. Once he became confident with selecting pasanks, he would quite often scroll through the whole
sage level entries, he completely stopped using the Ta@nking before making his selection. He would always
for navigation. When scrolling, he would typically stopchoose the whole document as entry point. Inside the
at the first highlighted fragment. He would also usuallydocument, he would always first browse by scrolling
scroll around a relevant fragment to obtain more corand then combine the use of ToC with further scrolling.
text. The speed of his scrolling was influenced by the text

John. In his first task (topic 11 in C3 on the passag{\;gh”ghts: he would slow down when scrolling over
system), John issued 2 queries and viewed 3 results. | hlighted document parts. He would also scroll
all three cases, he chose the document as his entry po‘iaﬁ
but then he made extensive use of the ToC to navigaien In his first task (topic 7 in C2 on the passage
(clicked a total of 9 ToC links). He also scrolled fre-system), he ran 5 queries and viewed 1 document for
quently in both directions (up and down) from an entryeach. In each case, he chose passage level entry points
point. Due to Ul design issues, whereby scrolling in thénto the documents. He kept scrolling to a minimum
right document view pane was independent from thand only once used the ToC for navigation.
item selection in the ToC pane, he got disoriented on For his second task (topic 2 in C1 on the passage
multiple occasions. To reorient himself, on one occasystem), he issued 4 queries, 1 of which did not result
sion he browsed through the ToC (adding an additionah any viewed documents. From the total of 6 viewed
10 ToC clicks to the log, which reported a total of 19documents, 3 were reached through document level en-
ToC clicks). try points. For navigating inside the documents, he
He initiated 5 queries in his second task (topic &mployed the use of both the ToC (he clicked 6 ToC
in C4 on the passage system) and viewed 7 resultsntries in total) and scrolling. He regularly scrolled up
For one query, he scrolled all the way till the end ofin a document to revisit already skim-read sections.
the ranking but did not click any results. For all 7  During his third task (topic 1 in C4 on the element
clicked results he chose document level entry pointsystem), he entered 7 queries, 2 of which were unsuc-
and scrolled inside the document. cessful in providing any documents of interest to Ben.
For his third task (topic 3 in C1 on the element sysHe viewed 7 documents, 3 of which he entered at the
tem), he ran 7 queries and viewed 6 results, all vidocument level. For this task, he only once clicked
document level entry. Whilst viewing the fourth doc-on a link in the ToC. The rest of the time he simply
ument, the system developed a fault with the scrollbascrolled. The text highlighting did not influence his
In an effort to try to get around this, he clocked up arspeed of scroll.
additional 9 clicks on various ToC links. His final task (topic 10 in C3 on the element system)
For his final task (topic 6 in C2 on the element sysshowed a different behaviour. For 9 issued queries he
tem), he ran 3 queries and viewed only one returnedewed 8 documents, 7 of which by document level

Pund highlighted areas for context.
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entry. He regularly clicked around in the ToC or scrolltrating, 3=neutral, 5=pleasing). Table 7 shows the av-
around in a document, but did not combine both formeraged ratings for the two systems. Based on these
of navigation inside a single document. numbers it appears that the XML element retrieval sys-
In summary, Ben’s search and navigation behaviouem is preferred by our participants as it leads to higher
was a mixed bag. He combined all methods and was aser satisfaction. In order to find out what criteria these
successful in completing his tasks as John (only failedverall ratings were formed, we asked participants to
to finish task 4). His strategy was very flexible, easilyexplain their reasoning for the assigned score.
adapting to the task at hand. He confidently used the Mark told us that he was frustrated with the passage
various forms of navigational methods inside a docuretrieval system as it crashed for his first two tasks. He
ment. He varyingly chose between document level erwas hence unable to find any relevant information to
try points and directly accessing relevant text fragmentsomplete the tasks. He was happier with the element
from the ranking. retrieval system as it did actually work and he also man-
ged to solve his fourth task. His rating in this case was

Eva For her first task (topic 3 in C1 on the passag d on the fact that th tem “nerf d better” and
system), Eva ran 11 queries, but viewed only 4 result ased onthetact that the system “periormed better an

After inputting a query, she would inspect the ranke hat he “was able to find all the necessary information”
list scrolling down till rank 9, on average. Once sh orglshtask. d both | Hi
found a relevant document, she spent on average 3.? onn rated bot “systems equaj on average. His ex-
minutes on browsing and reading through it. She aP anation was that compared to Google or Wikipedia,
ways chose document level entry points. Inside a don:t,be_3 task took [him] about the same time [to complete
ument she would typically scroll. Although she also~>'N9 these systems]. Usually [he] has more windows

generated 16 ToC hits, in her own words, these we en but the current user interface was not very flex-
only clicked in order to allow her to make relevance le” He also commented that a lot of th.e new user
judgments. interface features, such as the ToC, he did not use as

For her second task (topic 8 in C2 on the passa e was more familiar with Web search. So, his rating
system), she used 5 queries, but inspected only 3 resu gs based on a combination of sygtem performance (ef_-
due to system errors. For all 3 results she chose pag_c_uveness and_ speed) and user interface featL!res. .H'S
sage level entry points. She only used the ToC on orf&ting was not influenced by his success or failure n
occasion in this task, which was again related to systeﬁ?mplet'fngll a tas:< t(_e.g. fhte glfl\:)/)e a :jatlngtpf 2 ?fétlerf:ns
error: She clicked a passage level entry point, but fourzl?"ﬁcc‘,:’ls?t‘ CISTp etion oftask 5, and a rating ot & ater
that the document part shown in the right pane did n e failed task 4).

- Ben again rated the two systems equal on average.
match the ToC entry. In order to realign the screens SIﬂﬁis ratinéJ was a reflection 0311 a mixtare of criteriag'J

toggled between entries in the ToC. L .
99 whether he was successful in his task, the retrieval

In her third task (topic 10 in C3 on the element focti f th " hether it ble t
system), she ran 4 queries and viewed 5 documenfs, cctiveness ot the Syf em.(w ether 1t-was able 10
turn relevant hits: “nothing directly mentioned

all through passage level entries. Again she only used o .

the ToC in order to provide relevance feedback. Sh@eaceful revolution’), system feafures “and their

completed this task just under 10 minutes. usefulness. For example he commented “the relat.ed
For her final task (topic 1 in C4 on the element Sys'germs was useful rlere : “the table of contents was quite

tem), she issued 15 queries, but failed to complete t rd”to use here”, and "the extra features didn't help

task. After carefully looking through the result lists, , .

she only chose to view 7 documents, accessing them Eva’s ratings were mostly dependent on her com-

directly at the passage level. Inside the document, s ‘:"_t'on_ Ofl tgedtask. Addltl_ort1alffactors fort he: task 1 q
scrolled relatively little and again only clicked in the "aliNg Included some user intertace aspects. 1 am use
ToC before making a relevance judgment. to how | search on the Web. [As] this task has sub-tasks,

In summary, Eva tended to either only choose dod-would start several browsers for each sub-task. | could

ument level or passage level entries, but not both typ&Otgo thlts;]here. f repli that tem’
within an individual task. Although she stated that she rom the range ot replies, we can see that a systems

only selected items in the ToC to make judgments, iﬁblhty to locate relevant information is one of the main

her first task, she actually did make quite a lot of us actors of user satisfac_ti_on. This is then supplementeq
of the ToC. She has even adjusted the Ul to show mo factors such as efficiency and general user experi-
of the ToC and she spent long periods of time Iookinfnce supported by system features and user interface.

; In a post-experiment questionnaire, users were
through and reading the ToC. Eva managed to complete ) . .
half o?her tasks (tagsk52and 3) g P asked to identify the differences between the two

systems. Our participants’ answer to this was
4.2 User Opinions on Passage vs. Elementunanimous: None of them were able to identify any
Retrieval difference between the element and passage retrieval

systems. This would suggest that the use of structure

In a post-task questionnaire, users rated their search s exposed by the two systems) did not play a role
periences after each task using a 5 degree scale (1=frus-
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in our users satisfaction with the systems. Howevef0% is attributed to consequences of system design
once the differences were explained to them, thegonstraints or system errors and crashes.
did comment that the ToC for the element retrieval Additional issues with the systems included that
system was more useful as it allowed navigation to angome ToC links were incorrect, their title text was
structural part of a document. The passage retrievalrong or they took the user to the incorrect location.
system at best had three passages listed in its ToC. THikis has again led to increased user navigation, but
has, in fact, presented an issue to John, who was thakso resulted in users more frequently abandoning a
unable to provide judgement for a passage he thougpéarticular search inside a document.
relevant, but which was not listed in the ToC. Since he We have also withessed users mistakenly assigning
had no means of adding the passage to the ToC, he waselevance score to the wrong document part. John, for
unable to provide relevance judgement for it. example, has on numerous occasions lost the synchro-
nization between the left and right panes of the doc-
Table 7: Averaged user rating of search experience farment view as he often scrolled inside the document.
passage retrieval system (P) and XML element retrievdis a consequence, he has on two occasions marked the

system (E). wrong section of the document relevant (i.e., the se-
Passage| Element lected partin the ToC was different to what was actually
Mark 1 35 shown on the screen). The same problem showed up in
John 3 3 all our participants’ videos.
Ben 3.5 3.5
Eva 3 3.5 5 Conclusions
Overall 2.6 34

In this paper we reported on our experience of partici-
pating in the INEX 2006 iTrack experiments. We pro-

4.3 System Logs vs. Video Evidence : ;
y 9 vided an analysis of the system logs collected for all 82
During the combined analysis of the system log and thgarticipants at iTrack.

video study data, we came across a number of anom- |n addition, we gave a detailed account of four of

alies. This has lead us to uncover some issues Withur participants’ search and navigation behaviour based
the iTrack experiment where the log data may lead tgn combined evidence extracted from the logs and from
incorrect conclusions. For example, the logs reportegur video study. We found that users have their own
a very high ratio of within-document navigation usingpersonal styles of searching and navigating. Some users
the ToC (over 22% of all logged actions over all 823dopt new strategies easily while others prefer to stick
participants; with average trail length of 6.1 steps). Thigith tried and tested methods. An obvious implica-
would suggest to system designers that the table of cofion for the design of SDR systems is that any new
tents was a very useful navigation tool for users. Howforms of interaction and navigation has to be supported
ever, our video recordings indicate that this is likelypy simple and self-explanatory user interface features.
to be a highly over-exaggerated figure. We found thaturthermore, the interaction model needs to be useful
users may click repeatedly on entries in the ToC in reenough to promote its use.

sponse to system hickups and errors, or as workarounds When comparing passage and XML element
for system design faults. For example, both Ben angbtrieval methods, we found evidence to suggest that
John used the ToC links (and clicked back and fortlglement retrieval led to increased task performance
several times) SImpIy to re-orient themselves within Qvith more document components found and Judged
document after the dISpIay crashed. Both Mark and E\@|evant_ This was achieved by users at a cost of
had to close documents and then re-open them due ¢gending on average more time on a task and issuing
the system’s failure to display the document’s conteninore queries per session. On average, users would also
They would then often click several links in the ToCprowse more with an element retrieval system, leading
just to check if the system was still responding. Ino an average search trails of 6.9 visited document
addition, John clicked on ToC entries jUSt to re-a'igrbomponents (VS. 55 using the passage System)_ Both
the two panes of the display after he has been scrollingte, however, above those reported in [14] for Web
up and down in a document. search.

Another reason why participants clicked links in  Fyrthermore, our users rated on overall the
the ToC was to make relevance judgments. This wagement retrieval system above the passage system
a system-imposed limitation whereby only documenfwithout knowing that they were rating two different
parts selected in the ToC could be judged and onlgystems). We also found evidence to suggest that users’
when users selected the document part using the Togavigation behaviour differs across the two systems:
This has lead to a large increase in ToC navigatioparticipants were more likely to select full documents
clicks. Based on our video records that we Crossgs entry points using the passage system and then make
referenced with the system logs we estimate that fafiore extensive use of the ToC. In element retrieval,
our 4 participants less than half of the logged ToGarticipants more often chose document parts as entry
clicks were valid navigational user actions. Overpoints but were then less |||(e|y to use the ToC for



navigation. This can be motivated by the argument that  development in information retrieyapages 302-310,

once users gained direct access to relevant parts, they New York, USA, 1994. Springer-Verlag New York, Inc.

did not need to navigate as much inside the document.j4] | udovic Denoyer and Patrick Gallinari. The wikipedia
Finally, our investigation has highlighted a possible  xml corpus. In Fuhr et al. [6], pages 12—19.

issue with th.e experimental design a_dOpted aF 'TraCkIS] Mark Edwin Frisse. Searching for information in a

We found evidence that users’ behaviour was inadver- hypertext medical handbook. IWYPERTEXT '87:

tently affected by a system imposed constraint: Inorder  proceeding of the ACM conference on Hyperteriges
to provide relevance judgements on a document com- 57-66, New York, NY, USA, 1987. ACM Press.

ponent, USErs had to ensure that the component w 8] Norbert Fuhr, Mounia Lalmas and Andrew Trotman
selected in the ToC. This meant that users were often (editors). Comparative Evaluation of XML Information
forced to click an entry in the ToC before being able  Retrieval Systems, 5th International Workshop of the
to make relevance judgements, and thus increasing ToC Initiative for the Evaluation of XML Retrieval, INEX
click statistics in the logs. One consequence of thisis 2006, Dagstuhl Castle, Germany, December 17-20,
that the average search trail length reported here could 2006, Revised and Selected Papevslume 4518 of
well be an overestimate. Lecture Notes in Computer Scien&pringer, 2007.

A limitation of this study lies in the question of the [7] Marcin Kaszkiel and Justin Zobel. Effective ranking
generality of its findings. While the set of 82 users of  with arbitrary passagesASIST Volume 52, Number 4,
the overall iTrack experiments represent a sufficiently ~ pages 344-364, 2001.
large user population, experienced system errors angg] Gabriella Kazai and Andrew Trotman. Users’ perspec-
crashes raise questions on the fidelity of the collected  tives on the usefulness of structure for XML information
data. For example, out of the total 378 sessions 59 retrieval. InProceedings of the 1st International Con-
were generated as a result of 41 restarted search tasks ference on the Theory of Inofrmation Retrigvphges
(some of which were restarted multiple times) affecting ~ 247-260, 2007.

33 users in total. On the other hand, our video study[9] Xiaoyong Liu and W. Bruce Croft. Passage retrieval
only included a small group of 4 participants. based on language models. @KM '02: Proceedings

Another issue concerns the Wikipedia collection of the eleventh international conference on Informa-
used in the experiments, where most articles are short tion and knowledge managemepages 375-382, New
or are divided into small chunks. Such a collection ~ York, NY, USA, 2002. ACM Press.
may not be best served by passage retrieval techniquas] Saadia Malik, Birger Larsen and Anastasios Tombros.
as highlighted in [7]. Further studies are thus needed to  Report on the INEX 2005 interactive trackSIGIR
determine if users prefer passage or element retrieval Forum Volume 41, Number 1, pages 67-74, 2007.
systems. [11] Saadia Malik, Anastasios Tombros and Birger Larsen.

Our future work will extend the analysis presented  The interactive track at INEX 2006. In Fuhr et al. [6],
here to compare systems on a per topic basis. We will pages 387-399.
also look to run user studies on a larger scale inCorpt2] Martin Theobald, Ralf Schenkel and Gerhard Weikum.
rating system logging and video capture. Our aim is  An efficient and versatile query engine for TopX search.
to build on our findings in order to design appropriate In Klemens Bhm, Christian S. Jensen, Laura M. Haas,
user interfaces for SDR. In addition, we hope that our ~ Martin L. Kersten, PeAke Larson and Beng Chin Ooi
conclusions regarding the analysis of the system logs (editors),VLDB, pages 625-636. ACM, 2005.
will help other iTrack 2006 participants in their work. [13] Anastasios Tombros, Saadia Malik and Birger Larsen.
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