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Abstract. The ostensive model assumes that a user’s information need is dy-
namic and developing, thus, a recently accessed object can be seen as more in-
dicative to the current information need. The model has been proved to be effec-
tive in image retrieval. This paper investigates the effectiveness of an ostensive
model applied to web retrieval, where query-biased sentences are used to implic-
itly capture an underlying information need and to support a user’s browsing of
search results. Our study suggests that the sentence-based approach to an osten-
sive browsing is promising to facilitate an effective exploration of search results.

1 Introduction

Relevance feedback is one of the critical components in information retrieval (IR) sys-
tems. Leveraging a searcher’s feedback to improve retrieval effectiveness is a form of
system’s adaptation to an underlying information need. A criticism of the existing rele-
vance feedback models such as [1] is that they often assume that the underlying infor-
mation need is static during the search session. Bates [2] and Kuhlthau [3] argue that this
does not always represent the searching behaviour of real searchers. They suggest that
information needs and search goals are often dynamic and developing during the search.
In addition, Pharo and Järvelin [4] suggest that the searching behaviour can be irrational
when the searchers face a complex problem. Several models have been proposed by re-
searchers, where the dynamic nature of information needs was taken into account in
one way or another [5–8]. Of those, the ostensive model (OM) proposed by Campbell
and Van Rijsbergen [5] is particularly interesting because it offers a simple but effective
way of capturing the developing information need for relevance feedback. The OM has
been applied to image retrieval [9, 10]. The model’s success in image retrieval appears,
partly, to be due to the representation of information objects (e.g., thumbnail image)
used in the search result presentation. The representation of objects is important in the
OM since it is used by the searcher to interact with the search interface, and since it is
used by the system to capture relevance feedback implicitly.

In this paper, we present an application of the ostensive model in Web retrieval,
where the top ranking sentences (TRS) [11] are used as the primary representation of
information objects for the browsing of search results. There are several motivations
for using TRS in our application. First, TRS is a query-biased summary of a document
[12], thus, it can be a promising representation for an application of the adaptive models

? This work was supported by EPSRC (Ref: EP/C004108/1).



Fig. 1. A screenshot of an ostensive browsing interface

such as the OM. Second, the generation of effective TRS has been established by a
series of studies [11, 13–15]. In the existing studies, however, the TRS was presented
in a static manner. In this study, the sentences were dynamically ranked by an ostensive
model to help searchers find relevant information. The rest of this paper is structured
as follows. Section 2 presents the interface of a sentence-based ostensive browsing.
Section 3 describes the experimental design of our user study. Section 4 presents the
results of the evaluation. Finally, Section 5 discusses our findings and future work.

2 Sentence-based ostensive browsing

Our approach to an ostensive browsing was based on query-biased sentences [12]. For
each record of the URLs retrieved by Google, up to three sentences were extracted from
the document using a version of the software originally developed by [13]. The software
extracted candidate sentences from retrieved documents and ranked them based on a
mixture of factors such as the frequency of query terms, document location, and HTML
tags. In our interface, the sentences were then appended to the search result, as shown in
Fig.1. In the interface, the words from click-through sentences were used to implicitly
capture a user’s underlying information need. More specifically, when a set of URLs
were retrieved in response to a query, the sentences were extracted from the URLs, and
content-bearing words were stored in a document-term matrix. The words were given an
initial weight based on TF*IDF within the set of all top ranking sentences (as opposed
to a full-text). When a sentence was accessed in the result, the weight of the words that
appeared in the sentence was updated. A new set of sentences were then ranked by the
current weight of words and presented to a user. The weight of words was consistently
updated as the user interacted with the sentences. A higher weight was given to the
words that occurred in a more recently accessed sentence. More specifically, the initial
weight was updated by a linear combination with the sum of ostensive relevance value
[5], defined as 1

2k , where k was the distance from the latest interaction. While a more
sophisticated function can be used to update the weight [14], we decided to keep it
simple since it was not our aim to investigate an optimal ostensive function.

The effectiveness of TRS has been studied in a series of experiments conducted
by White, et al. [11, 13–15]. Compared to their system, our interface was intentionally
designed to be a simple extension of an existing search engine’s result presentation.
However, our interface enabled users to browse the retrieved documents via an ostensive



presentation of TRS. The main objective of our study is to investigate the effects of a
sentence-based ostensive browsing devised for the effective exploration of retrieved
documents in a user’s information searching behaviour. The next section describes our
experimental design to address the research objective.

3 Experiment

A repeated measures within-subject design was used for our experiment, where the in-
dependent variables were the system and subject group (see below). The experiment
contained a range of dependent variables due to our holistic approach to user-centred
evaluation in IIR. Yet, they were largely grouped into participants’ browsing of search
results, query re/formulation, and their overall task performance. The dependent vari-
ables were measured by the post-search questionnaires as well as user interactions with
the interfaces recorded by the system. This section presents the details of our experi-
mental design.

Participants A total of 24 participants were recruited for our experiment. The recruit-
ment was carried out by our call for participation distributed to the mailing lists of the
University of Glasgow and in a subsequent word-of-mouth fashion. Participants were
divided into two groups (twelve each) based on their background. The first group con-
sisted of the undergraduate and postgraduate students in Computer Science (CS) fields
who tended to have more search experience than the second group. The second group
consisted of the people from various backgrounds (but not CS) who tended to have
less search experience than the first group. In this paper, the first group is called More
Experienced group and denoted as G1 while the second group is called Less Experi-
enced group and denoted as G2. The entry questionnaire established that the age of
our participants ranged from 19 to 50 with an average of 27.8. The average age of the
More Experienced and Less Experienced Group was 21.1 and 34.5, respectively. The
More Experienced group had on average 7.9 years of search experience (standard devi-
ation: σ = 1.4) while the Less Experienced group had on average 4.4 years of search
experience (σ = 2.0).

Systems Three systems were devised for our experiment. All systems presented the 10
retrieved records per result page. The first system (System 1, denoted as S1) was a con-
trol system where up to three TRS were appended to the existing document surrogate
(title, snippet, url, size, etc.) of individual retrieved records. The presentation of TRS in
System 1 was static and no further browsing was available. The second system (System
2, or S2) was the same as System 1 except that the ostensive presentation of TRS was
implemented as discussed in Section 2. When a user hovered the mouse pointer on a
TRS of retrieved records, three new TRS were extracted from other retrieved records
and presented in a cascading menu style. After some informal experimentation on the
visualisation, we decided to present up to three levels of menus since it appeared to pro-
vide reasonable readability of TRS without cluttering the screen. A more detail measure
of appropriate levels for the TRS presentation is beyond the scope of this experiment.
When a TRS was clicked from the cascading menu, a new window was opened to show



the contents of the page where the TRS was extracted. The top 30 retrieved URLs were
used to extract and rank TRS for the ostensive browsing. The third system (System 3, or
S3) was the same as System 2 except that query terms were suggested based on user’s
browsing of TRS. The words appeared in the browsed TRS were recorded and ranked
by the OM function. The top six words1 (except stopwords) were suggested to user by
updating the query box in the system interface. We did not include an interface that had
no TRS in our experiment because past work (e.g., [13]) has already demonstrated the
benefits of TRS compared to such an interface.

Tasks Participants were asked to carry out three search tasks in the experiment. One of
our research interests was to evaluate the effectiveness of the proposed interfaces based
on a range of search tasks. The tasks were designed based on the simulated work task
situation framework [16]. The framework described a task as a form of short scenario.
The scenario explained the contexts and motivation of the search with sufficient infor-
mation about the relevance of pages. An overview of the tasks used in our experiment
is as follows.

Task 1: Background search task. This task asked participants to find general back-
ground information on a topic. In our experiment, participants were asked to find the
pages which provide information about the recent change of student populations.

Task 2: Decision-making task. This task asked participants to make a decision about
a topic. In our experiment, participants were asked to find the best Hi-Fi speakers avail-
able in a target price. Participants were encouraged to compare the speakers’ details in
the decision making process. Task 1 and 2 were based on the descriptions originally
proposed by [15].

Task 3: Many items task. This task asked participants to find as many items as they
feel necessary about a certain topic. In this experiment, the task involved finding out
interesting things to do at the city of Kyoto in Japan for a free weekend there. This task
was a variant of aspectual search devised in the Interactive Track of TREC [17].

Procedure The user study was carried out in the following manner. At arrival time par-
ticipants were asked to read an information sheet which described an overview of the
experiment and guideline for the participation. Upon the agreement of participation,
participants were asked to fill in an entry questionnaire to indicate their background
information. Then they were presented with a training topic and explained the nature
of simulated-work task. They were given approximately 10 minutes to familiarise with
the search interfaces and task activity. During the training session, the three systems
were introduced to participants and questions regarding the interface and tasks were an-
swered. During the tasks, participants were asked to bookmark the pages when relevant
information was found. However, no explicit instruction was given to participants re-
garding the number of bookmarks required to complete the tasks. All participants have
used the bookmarking function of web browsers in the past and they did not express
any difficulty of bookmarking during the experiment. Participants were given 15 min-
utes to complete a task, but were allowed to end it when they felt they had completed

1 This size was selected based on a study of a TRS-based system [13].



the tasks. After the first task was completed, participants were asked to fill in a post-
search questionnaire to provide subjective assessments about their search. A new task
was then given to them and the change of system was informed. The same procedure
was repeated three times. Each participant carried out all three tasks using a different or-
der of the three systems. To reduce the bias of system, participants were systematically
assigned to one of the following orders of the system: S1-S2-S3, S1-S3-S2, S2-S1-S3,
S2-S3-S1, S3-S1-S2, and S3-S2-S1. Since the type and domain of search tasks used
in our experiment were different, the order of tasks remained consistent across partic-
ipants. When the three tasks were completed, participants were asked to fill in an exit
questionnaire to indicate their overall preference of system, followed by an open-ended
interview to capture their feedback and comments about the result presentation and ex-
periment. The whole session tended to take between 1.5 to 2.5 hours. Participants were
rewarded with £5 for their participation.

4 Results and analysis

This section presents the experimental results of our study based on 72 searches carried
out by 24 participants. The results presented in this section, unless otherwise stated,
is the mean value of 12 and 24 searches for G1/G2 and G1+2, respectably, across the
systems. The standard deviation of the mean values are given in the brackets. As for
the statistical tests, we opted for the non-parametric tests due to the lack of the nor-
mal distribution assumed in our data set [18]. The Friedman Test was run to establish
the statistical significance (p ≤ .05) of the differences observed among the three sys-
tems (S1, S2, and S3). When a difference was found to be significant, the post hoc test
(Wilcoxon Signed Ranks Test) was carried out to find a significant pair(s) through the
multiple pairwise comparisons of the three systems. To take an appropriate control of
Type I errors, the significance level was set to p ≤ .01672 in the post hoc tests, based on
the Bonferroni correction [19]. The same procedure was applied to the results based on
all participants (denoted as G1+2). Furthermore, the Mann-Whitney U test was used to
establish the statistical significance (p ≤ .05) of the differences observed between the
two subject groups (G1 and G2).

This section is structured as follows. Firstly, the experimental results that are related
to the browsing of search results are presented. Secondly, we present the results regard-
ing participants’ query re/formulation process. Finally, participants’ perceptions on the
search tasks and their overall task performance are presented, followed by their system
preference.

4.1 Browsing of search results

All the systems evaluated in this study presented up to three top ranking sentences
(TRS) in the individual retrieved records, in addition to the existing surrogate compo-
nents such as the title, snippet, URL, and file size. The difference between System 1
and System 2/3 was the functionality of the ostensive presentation of TRS, which was

2 That is .05 divided by 3 pairwise comparisons.



Table 1. Ease of browsing and finding rel docs (Range: 1-7, Lower = Easier)

Ease of browsing search results System 1 (S1) System 2 (S2) System 3 (S3)
More Experienced (G1) 2.1 (0.9) 2.1 (0.8) 1.8 (0.6)
Less Experienced (G2) 2.5 (1.5) 2.4 (1.6) 1.7 (1.4)
All participants (G1+2) 2.3 (1.2) 2.3 (1.3) 1.7 (1.0)
Ease of identifying relevant docs System 1 (S1) System 2 (S2) System 3 (S3)
More Experienced (G1) 3.3 (1.1) 2.3 (1.3) 2.0 (0.9)
Less Experienced (G2) 2.5 (1.5) 2.4 (1.6) 1.4 (0.7)
All participants (G1+2) 2.9 (1.4) 2.3 (1.4) 1.7 (0.8)

designed to facilitate a user’s browsing of search results using a set of query-biased
sentences. Therefore, this section investigates the effect of the new presentation for the
browsing of search results.

Table 1 shows participants’ subjective assessment on the ease of browsing the search
results during the tasks. Participants were asked to indicate their assessment by the ques-
tion ”How easy was it to browse the search results and find the relevant information?”.
The assessment was captured by a 7 point scale where a low score represented a more
positive perception in the analysis. As can be seen, the difference between System 1
(S1) and 2 (S2) was small, while System 3 (S3) tended to have a more positive score
than the other two systems. The result seems to be consistent across the subject groups.
The Friedman Tests show that the differences are significant in G1+2 (χ2(2) = 7.682,
p = .022) but not in the individual subject groups. The post hoc tests show that the dif-
ference between S1 and S3 in G1+2 is statistically significant (Z = −2.412, p = .010).
This suggests that, in overall, participants found S3 easier to browse the search results
and find relevant information than S1. However, since we did not find a significant dif-
ference between S1 and S2, the query suggestion offered in S3 appeared to influence
their assessment in this question.

Table 1 also shows participants’ assessment on the ease of identifying perceived
relevant documents. Participants were asked to indicate their assessment by the question
”How easy was it to identify a relevant document from the results presented?”. As such,
this question focused on the relevance assessments on the search results. Participants’
perceptions were captured in the same manner as the previous question. As can be seen,
both S2 and S3 tended to have a more positive score than S1 in the More Experienced
group (G1). In the Less Experienced group (G2), on the other hand, the difference
between S1 and S2 was small but S3 tended to have a more positive score than the
other two systems. The Friedman Tests show that the differences are significant in G2

(χ2(2) = 10.231, p = .003) and G1+2 (χ2(2) = 14.381, p = .000). The post hoc
tests show that the difference between S1 and S3 is significant in G2 (Z = −2.410,
p = .008) and G1+2 (Z = −3.388, p = .000). Since the p value in G1 (.053) was close
to .05, we also ran the post hoc test in G1. The difference was found to be significant
between S1 and S3 (Z = −2.570, p = .006), but this should be taken as a tentative
result. Overall, these results suggest that participants found S3 easier to identify relevant
documents from the search results compared to S1. The results also suggest that this
trend can be more evident for participants in G2 than G1.



Table 2. Number of result pages viewed

System 1 (S1) System 2 (S2) System 3 (S3)
More Experienced (G1) 5.5 (2.8) 5.4 (3.9) 4.8 (2.1)
Less Experienced (G2) 5.6 (3.1) 4.3 (2.5) 3.9 (2.0)
All participants (G1+2) 5.5 (2.9) 4.8 (3.3) 4.4 (2.1)

Table 3. Contribution of layout features (Range: 1-7, Lower = Stronger)

Title Snippet TRS URL Size File Type
System 1 (S1) 2.0 (1.0) 2.5 (1.0) 3.0 (1.7) 4.5 (2.3) 6.0 (1.6) 5.4 (1.7)
System 2 (S2) 1.8 (0.9) 2.0 (1.2) 1.9 (1.0) 4.2 (2.1) 6.0 (1.7) 5.8 (1.6)
System 3 (S3) 1.6 (0.9) 1.8 (1.0) 1.6 (0.8) 4.5 (2.1) 6.1 (1.6) 6.0 (1.6)
N = 24

Table 2 shows the number of result pages viewed by participants during the tasks.
In the experiment, all systems displayed 10 records per result page. However, the os-
tensive presentation offered in System 2 and 3 allowed participants to access the top
30 records through TRS. Therefore, it was anticipated that the number of result pages
which participants viewed to complete the tasks should be reduced. This appeared to be
the case, as suggested at the bottom row (All participants) of Table 2. In both subject
groups, participants tended to view fewer pages in S2 and S3 compared to S1. How-
ever, the Friedman Tests show that the differences among the three systems are not
significant. Therefore, while participants’ perceptions on the browsing and relevance
assessments tended to be more positive when the ostensive browsing and query sugges-
tion were offered in the interface, no conclusive evidence was found for their benefit in
the reduction of the number of result pages viewed by participants.

We further investigated the contribution of the individual interface features to par-
ticipants’ decisions of visiting URLs from the search results. The features examined
were the title, snippet, TRS, URL, size, and file type of retrieved records. Participants
were asked to indicate how strongly each feature contributed to their decision of visiting
URLs in the search results. Table 3 shows the result of the analysis. An interesting trend
was that while the contribution of the URL, size, and file type tended to remain simi-
lar across the systems, TRS’ contribution appeared to be increased when the ostensive
browsing was available in the interface (i.e., S2 and S3). The Friedman Test shows that
the difference of TRS is significant across the systems (χ2(2) = 21.031, p = .000). The
post hoc tests shows that the difference between S1 and S2 (Z = −3.157, p = .001)
and between S1 and S3 (Z = −3.558, p = .000) are significant. This suggests that
participants tended to rely more on TRS to access the URLs from the search results
when the ostensive browsing was available, compared to the static presentation in S1.
We also noted that participants gave a more positive score to the title and snippet in S2

and S3 compared to S1. The Spearman’s correlation coefficients show that the contri-
butions of TRS and snippet are significantly correlated (rho = .335, p = .004), and
so are the contributions of snippet and title (rho = .627, p = .000). This suggests that
the ostensive browsing had an effect of increasing participants’ awareness of the other
features of document surrogates during the tasks.



Summary: This section has presented the experimental results regarding the brows-
ing and relevance assessments of the search results. The results show that participants
often found the systems with the ostensive presentation easier to browse the search re-
sults and identify relevant documents. The results also suggest that the ostensive brows-
ing can lead to an increased level of awareness for the other components of document
surrogates.

4.2 Query formulation

Formulating an effective query is often a difficult task for searchers [20]. It has been
suggested that a variety of information can be used as the source of a searcher’s query
re/formulation [21]. In our experiment, the expansion terms were suggested in S3 based
on the interaction with the ostensive browsing of TRS. This section presents the exper-
imental results regarding the query re/formulation.

Table 4 shows participants’ subjective assessments on the support of formulating
queries offered by the interfaces. Participants were asked to indicate their assessment
by the question ”Did the interface increase your ability to formulate relevant queries?”.
As can be seen, S3 were given the most positive score among the three systems in
both of the subject groups. The Friedman Tests show that the differences among the
three systems are significant in G1, G2, and G1+2 (G1 : χ2(2) = 7.171, p = .027.
G2 : χ2(2) = 9.829, p = .004. G1+2 : χ2(2) = 16.763, p = .000). The post-hoc tests
show that the differences between S1 and S2 (Z = −2.574, p = .005) and between
S1 and S3 (Z = −2.257, p = .011) are statistically significant in G1+2. This and
the relatively close score between S2 and S3 suggest that participants tended to find
it easier to formulate queries based not only on the term suggestion function offered
in S3, but also on the overall ostensive browsing that were offered in S2 and S3. This
also indicates that there is room for improving the way in which suggested terms were
presented to participants in S3. We will elaborate this aspect in Section 5.

Table 5 shows the results of participants’ query re/formulation process recorded
during the tasks. It presents the number of queries submitted to the interface, unique
words used during a task, and average query length. Due to the space limit, it only shows
the result in G1+2 and no significant difference was found between subject groups. The
results show that participants tended to submit a fewer number of queries in S2 and S3

compared to S1. However, the number of unique words and average query length in
S3 appeared to be larger/longer than S1. The Friedman Tests show that the differences
among the three systems are not significant for the number of queries, unique words,
nor query length. While the difference was not significant, the task breakdown of the
results shows that the number of unique words submitted to S3 was consistently larger

Table 4. Support of formulating queries (Range: 1-7, Lower = Better)

System 1 (S1) System 2 (S2) System 3 (S3)
More Experienced (G1) 4.3 (1.8) 3.1 (1.4) 2.7 (2.0)
Less Experienced (G2) 2.8 (1.5) 2.2 (0.6) 1.9 (1.7)
All participants (G1+2) 3.5 (1.8) 2.6 (1.1) 2.3 (1.9)



Table 5. Number of queries, unique words, and query length (G1+2 only)

System 1 (S1) System 2 (S2) System 3 (S3)
Queries 5.0 (3.0) 4.0 (3.0) 3.8 (2.1)
Unique words 7.2 (3.4) 6.2 (2.9) 8.6 (4.5)
Query length 4.4 (1.8) 3.7 (1.0) 4.8 (2.1)
N = 24

than S1 in all three tasks. On the other hand, the number of queries submitted to S3

was smaller than S1 in Task 2 and 3, and similar (4.9 in S1 vs. 5.0 in S3) in Task 1.
Therefore, the query suggestion offered in S3 appeared to help participants diversify
search vocabulary to complete a task without increasing the number of queries.

Summary: This section has presented the results regarding the query re/formulation
performed by participants during the tasks. While the effect of the ostensive presen-
tation was not always evident in the system logs, there was some indication that sug-
gested that the effort of manually formulating queries can be reduced when the ostensive
browsing was available in the interface. This was also partly supported by participants’
subjective assessment on the interface’s support to query re/formulation.

4.3 Task perceptions and performance

We have discussed the effects of the ostensive presentation of TRS on the browsing
of search results and query re/formulation process. This section investigates how these
effects influence participants’ perceptions on the tasks they carried out. The overall task
performance is also analysed in relation to the perceptions.

Table 6 shows participants’ subjective assessments on the search tasks they carried
out (G1+2 only). In particular, the perceptions on the satisfaction of the task outcomes
and on the complexity of tasks were investigated. For the satisfaction, the question
”How satisfied are you with the results of this search?” was asked and the answer was
captured by a 7-point scale as before (i.e., Very (1) to Not at all (7)). For the complexity,
participants were asked to indicate a degree of agreement with the following statement
”The search task we asked you to perform was: Very Complex (7) to Very Simple (1)”. As
can be seen, the overall difference between the three systems regarding the satisfaction
of task outcomes appeared to be small. However, the standard deviation indicates that
the assessments on S1 is likely to be more consistent across participants compared
to S2 or S3. On the other hand, participants appeared to find the tasks less complex
when S2 or S3 were used compared to S1. The trend was consistent across the subject
groups. However, the standard deviation on S2/S3 was again higher than S1. The task

Table 6. Participants’ perceptions on the tasks (G1+2 only)

System 1 (S1) System 2 (S2) System 3 (S3)
Satisfaction of search outcomes 2.8 (1.2) 2.9 (1.7) 2.9 (2.2)
Task complexity 3.7 (1.3) 3.3 (1.7) 3.4 (2.3)
N = 24; Range: 1-7; Lower = Better (Satisfaction); Lower = Simpler (Complexity).



Table 7. Number of bookmarked pages and task completion time

Number of bookmarked pages System 1 (S1) System 2 (S2) System 3 (S3)
More Experienced (G1) 3.1 (1.2) 2.5 (2.0) 2.5 (1.7)
Less Experienced (G2) 4.4 (1.7) 4.2 (2.1) 4.6 (2.8)
All participants (G1+2) 3.8 (1.6) 3.3 (2.2) 3.5 (2.5)
Time taken to complete the tasks (sec) System 1 (S1) System 2 (S2) System 3 (S3)
More Experienced (G1) 666 (150) 715 (151) 609 (162)
Less Experienced (G2) 724 (77) 724 (139) 716 (145)
All participants (G1+2) 695 (120) 719 (142) 662 (160)

breakdown of the results show that the perception on the task complexity in S2 was
consistently better than S1 in all three tasks while the difference was small. S3 was
given a more noticeably positive assessment in Task 2 and 3 compared to S1, but it was
given a noticeably worse assessment on Task 1. However, the Friedman Tests show that
the differences among the three systems are not significant in all results. We also looked
at an interaction effect between system and task, and no significant effect was found.

Table 7 shows the number of pages bookmarked by participants when perceived rel-
evant information was found. As can be seen, participants in G1 appeared to bookmark
more pages in S1 than S2/S3. In G2, participants appeared to bookmark a compara-
ble number of pages between S1 and S3. However, the Friedman Tests show that the
differences among the three systems are not significant. An interesting point was that
G1 tended to bookmark fewer pages than G2. The Mann-Whitney U Tests show that
the difference between the subject groups was significant in all systems. This suggests
that More Experienced group tended to complete the tasks with fewer pages than Less
Experienced group across the systems. Table 7 also shows the time taken to complete
the tasks in seconds. Overall, participants appeared to complete the tasks faster with S3

compared to S1 or S2 in both subject groups. However, the Friedman Tests show that
the differences among the three systems are not significant.

Summary: This section has presented the results regarding participants’ percep-
tions on the tasks they carried out, and their overall task performance. In summary, we
did not find much evidence which suggested that the ostensive presentation of TRS had
an significant effect on participants’ perceptions on the search tasks. While the number
of pages bookmarked to complete the tasks can be different across the subject groups,
no significant difference was found among the systems regarding the overall task per-
formance.

4.4 System preference

At the end of three tasks, participants were asked to indicate the preference of the sys-
tems based on the experience of the searches they carried out. The result is shown
in Table 8. As can be seen, participants in both subject groups appeared to prefer S3

most followed by S2. Friedman Tests show that the differences among the three sys-
tems are significant (G1 : χ2(2) = 13.500, p = .000. G2 : χ2(2) = 16.667, p = .000.
G1+2 : χ2(2) = 30.083, p = .000). The post hoc tests show that the difference between
S1 and S3 is significant in G1 (Z = −2.973, p = .001), the differences between all



Table 8. Participants’ system preference (Lower = Better)

System 1 (S1) System 2 (S2) System 3 (S3)
More Experienced (G1) 2.8 (0.6) 2.0 (0.6) 1.3 (0.5)
Less Experienced (G2) 2.8 (0.6) 2.0 (0.0) 1.2 (0.6)
All participants (G1+2) 2.8 (0.6) 2.0 (0.4) 1.2 (0.5)

three systems are significant in G2 (Z = −2.887, p = .003), and G1+2 (Z ≤ −4.090,
p = .000). The Mann-Whitney U test show that the differences between the subject
groups are not significant in all systems. While we do not exclude a possibility of par-
ticipants giving a more positive assessment on S2 and S3 just because the interfaces
were new to them, these results suggest that participants found a case where the func-
tionality provided by S2 and S3 was useful during the tasks.

5 Conclusive discussion

This paper presented a sentence-based approach to the ostensive browsing and search-
ing on the web. A user study with 24 participants was carried out to investigate the
effectiveness of our approach. The experimental results have the implications on the
effects of the ostensive presentation in the searching process. First, the ostensive pre-
sentation can facilitate the effective browsing of retrieved documents. Participants often
found the system with the ostensive presentation easier to browse the search results and
find relevant information, compared to the static presentation of TRS. With the osten-
sive browsing available in the interface, participants tended to rely more on them to
make a decision of which URLs to visit. An interesting effect we found was that the
ostensive presentation appeared to increase a level of participants’ awareness on other
components of document surrogate. Therefore, the interaction design proposed in this
work can be an interesting alternative to the existing TRS presentation such as [14].

Second, the ostensive browsing appears to have a positive effect on a user’s for-
mulation of effective queries. Participants tended to submit a fewer number of queries
to complete the tasks in System 2 and 3 compared to System 1. While the difference
was not statistically significant, participants found System 2 and 3 more supportive of
their query re/formulation. The close assessment between System 2 and 3 leads us to
believe that the active interaction with TRS had a positive effect on participant’s query
re/formulation process. However, this also suggests that the way in which the suggested
terms are presented should be improved. In the current implementation, the query box
was updated with the suggested terms when TRS was accessed. Participants sometimes
accepted all suggested terms or delete them all to submit a new query. A better control
on the selection of suggested terms should be devised for future system.

In conclusion, our study suggests that the sentence-based approach to an ostensive
browsing is promising to facilitate an effective exploration of search results, and further
investigation should be carried out.
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