A visualization interface for interactive search refinement
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ABSTRACT

It is common practice nowadays to find, assess and explore
the Web by groping scattered information presented through
many search results. Browsing interfaces and query sug-
gestion techniques attempt to guide the user by providing
term recommendations and query phrases. In this paper,
we introduce the browsing interface of Kolline, a commu-
nity search engine under development. Two case studies
are described and two distinct web browsing interfaces are
analyzed. Based on this analysis, we present a new brows-
ing interface, describing our design decisions and providing
directions for future work.

Categories and Subject Descriptors

H.5.3 [Information Interfaces and Presentation]: Group
and Organization Interfaces—web-based interaction, collab-
orative computing, organizational design

General Terms

Design, Human factors
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1. INTRODUCTION

In recent years, “Web 2.0” [3] applications have been em-
ploying tagging as a way for annotating published content.
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The greatest advantage of tagging systems is that they pro-
vide a means to gather the community vocabulary for further
classification. Another important characteristic is that they
carry different levels of specificity, ranging from very general,
widely-used terms to domain-specific terms. This is espe-
cially useful in the case of on-line communities within which
people are trying to interact and find shared content. In
these environments, people may have different backgrounds
and distinct areas of expertise, which leads to different per-
spectives on classification [1].

Regarding the user interface, there are two ways to take
advantage of user-generated annotations when looking for
information. First, the keyword-based search, which con-
sists of a text box and a search button. The problem with
this approach is that it assumes that the user knows how
to formulate the query. This is especially hard for people
who are trying to find information in different knowledge
domains. A recently published article [5] points out that
it is a common practice for researchers to find, assess, and
exploit a range of information by scanning portions of many
articles, instead of looking for a single article to read, in
what the authors call “strategic reading”. We also have seen
this behavior within the open-source community. In order
to solve a technical problem, sometimes one need portions
of information that may be scattered throughout a series of
different postings within a web forum. In these cases, find-
ing the correct keywords which will lead to relevant results
can be a time-consuming task. Term suggestion techniques
attempt to address this issue, but still depend on an initial
query in order to provide further suggestions. This issue is
particularly relevant when exploring information in knowl-
edge domains within which the user does not have a strong
background, e.g. novice users searching for problem solu-
tions in a web forum.

Second, many websites provide tag clouds or weighted
lists, which consist of a visual depiction of user-generated
annotations. In this approach, the criteria to show a given
term is its use frequency, i.e. how many times users applied
that term to annotate content. However, there are some
problems with this type of visualization. On one hand, usu-
ally only popular terms are depicted, which might not be
useful to a user who is searching within one or more specific



topics [8]. On the other hand, a user can choose only one
term at a time and very often one need a conjunction of
terms to suitably express the search task. Consequently, it
is impossible to refine a search by only using the tag cloud.

With the aim of addressing those issues, this work presents
the navigation interface of Kolline, a community search en-
gine currently under development. It features a term recom-
mendation tool, which suggests terms based on the user’s
previous interactions. The tool does not require that the
user provides an initial query and the interactions can be
done solely by clicking on the recommendation tool. In ad-
dition, users can refine their search context by choosing new
terms which are semantically-related using an underlying
ontology. The tool recommends terms which hold subsump-
tion relationships, so a user can refine the search by clicking
on general terms at first, and then narrow down the search
context by choosing more specific terms. A text box is also
provided, so the user can add, remove or modify terms dur-
ing the interaction.

The paper is organized as follows: Section 2 describes the
two cases we studied before designing our application. Sec-
tion 3 explores some concepts and examples of browsing in-
terfaces for searching, finally introducing our solution. The
paper finishes with Section 4 providing an overview of our
evaluation plan for the future and drawing conclusions.

2. CASE STUDIES

To characterize the problem, we explored two cases of vi-
sualization interfaces for user-generated annotations. First,
the case of Ubuntu Forums®, which represents the major
source of information in the Web about this Linux distri-
bution and unites an open-source community of develop-
ers and users interested in sharing information about trou-
bleshooting, new features, and other related content. Users
exchange information by adding new posts that are shown in
the form of threaded discussions. Some users annotate these
threads with tags, which helps to categorize content by us-
ing a community-oriented, non-controlled vocabulary. Fig.
1 shows a typical tag cloud containing the most frequent
terms associated with threaded discussions in the forum.
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Figure 1: Ubuntu Forums’ tag cloud

To better understand whether this type of visualization
agregates any significant value to finding information, we re-
fer to a user study which attempted to assess the usefulness
of tag clouds in comparison to the traditional keyword-based
search. [8] conducted an experiment, giving participants the
option of using both approaches to answer various questions.
They found that while some participants preferred to use the
text search box exclusively, a significant proportion of par-
ticipants used the tag cloud to find information. There were
two scenarios in which the tag cloud’s use outweighed the
search box’s use: (a) when the information-seeking task was

"http://ubuntuforums.org

broad and non-specific, such as “paste the title of an arti-
cle you find amusing or interesting” and (b) when the tag
cloud contained a term relevant to the question. The first
case obviously does not apply to answering technical ques-
tions. Most people who visit a Linux distribution forum are
looking for help from other community members on a spe-
cific topic. However, it could be scenario (b), i.e. the user
finds a term in the tag cloud which is relevant to answering
a technical problem. But, since the cloud shows only the
most used tags, it is not clear if this is sufficient to fulfill a
specific search task. In other words, the users will proba-
bly have to refine their search by adding other terms. This
refinement phase is important for reducing the overall num-
ber of hits and excluding irrelevant information from search
results. However, most tag clouds or weighted lists do not
provide this functionality.

Our second case is a community of professors and re-
searchers of the University of Sao Paulo. The School of
Arts, Sciences and Humanities is an interdisciplinary insti-
tute where professors hold positions in a great variety of
research areas. To stimulate scientific collaboration, an in-
stitutional website is under development, which will contain
information about each researcher, organized by area of ex-
pertise. In a first phase, professors were asked to provide
terms which would describe their research interests and cur-
rent activities. The union of all colected terms is shown as
a list, but because of the great diversity of topics, the result
does not fit in one page.

The problems with this visualization approach are twofold.
First, each professor uses a particular level of specificity
to describe his/her research area. General terms such as
“molecular biology” are separated from specific terms like
“proteins”; although both research areas may have a certain
level of intersection. A weighted list approach which shows
the most frequent terms in order to reduce the list size is
not a suitable solution, because it would not show specific
terms that are relevant to the researchers. Second, profes-
sors working in the same areas describe them differently,
which is the synonymy problem commonly found in tagging
systems [2]. For this reason, semantically-related terms end
up in different positions on the list, so it is difficult to rec-
ognize inter-related subjects and research areas.

Although these cases are related to different communities,
the practice of browsing and scanning many pieces of infor-
mation to find relevant content is a very common issue. In
both cases there are difficulties related to the query formu-
lation, i.e. one only recognizes a relevant result when they
go through it. In the case of the web forum, relevant results
are posts, while in the case of the institute website, relevant
results are professors or researchers with a shared goal or
interest. We need a tool to visualize user-generated annota-
tions which is able (a) to differentiate general and specific
terms into different levels and (b) to provide a refinement
mechanism which allows a user to browse horizontally, i.e.
between different topics and, at the same time, vertically, i.e.
doing an in-depth analysis and looking for specific terms.

3. BROWSING INTERFACES

Representing different levels of abstraction without pol-
luting the interface is a challenging design task. A common
way is to represent each level using indentation, e.g. the



Clusty?® search interface (Fig. 2a). The problem with this
approach is that the user usually needs to scroll the page as
he/she explores the structure, which requires an extra effort
to keep the focus on a given abstraction level, i.e. a term
and its proximate relationships. An efficient visualization
technique which attempts to address this issue can be found
in Google’s Wonder Wheel® (Fig. 2b). Tt is a good example
of a focus € context interface, which encompasses visualiza-
tion techniques that allow a user to center his view on a part
of the screen that is displayed in full detail (focus), while at
the same time perceiving the wider screen surroundings in
a less detailed manner (contert). The major advantage of
using these techniques is the improved space-time efficiency
for the user, i.e. the information displayed per screen area
unit is more useful and, consequently, the time required to
find an item of interest is reduced as it is more likely to be
already displayed [4].
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Figure 2: (a) Clusty navigation menu and (b) Google
Wonder Wheel.

Fig. 2b shows an example of interaction. Let us suppose
that the user is interested in downloading a peer-to-peer
client, so he/she starts entering the query “p2p”. A new set
of query suggestions appears and gains focus. Then, after
selecting the “p2p software” query suggestion, the user is pre-
sented with new suggestions, among which is the query “file
sharing”. Incidentally, the user may shift the search context
and receive suggestions such as “file hosting” and “file up-
load”. If the purpose is to browse horizontally, the tool is
very appropriate, leading the user to distinct domains with
some level of specificity. However, the tool excludes the ini-
tial input term “p2p” from the query and eventually moves
the users away from their search goal. Because the tool sug-
gests related queries, it does not work as a query formulation
tool. In other words, it does not necessarily keep all previ-
ously selected terms, suggesting queries that may not have
a semantic intersection with the previous interactions.

http://clusty.com

3 At the time of writing this paper, one could reach the tool
by selecting “Show options” in the Google’s main page.

3.1 Kolline’s interface

Our solution consists of an interactive tool for visualiz-
ing hierarchies of user-generated annotations. Terms are
related using an ontology which is, in turn, derived semi-
automatically by applying a probabilistic model similar to
the one presented in [6]. In the case of Ubuntu Forums, we
extracted both text corpora and user-generated tags from
threaded discussions. As for the institute website, we expect
to gather patterns of term co-occurrence from researchers’
papers. The resulting ontology is a hierarchy, in such a way
that the closer a term is to the root, the more general it is.
The purpose of our interface is to allow the user to browse
this hierarchy, at first selecting general terms and then refin-
ing the search context progressively by adding more specific
terms. Fig. 3 depicts Kolline’s interface and highlights the
functionality of our query formulation tool.

The design of the query formulation tool is based on a
colored pie and each slice represents a term in the ontology.
The scheme was inspired by an electronic memory game pop-
ularized in the eighties called Simon. The main goal of this
game was memorizing the sequence of colors displayed by
the interface, adding to the sequence one color at a time.
In our design, the colors have the purpose of enhancing the
user’s working memory. [9] shows that recognition mem-
ory is 5%—10% better on colored images in comparison to
black & white images. Thus, one important design deci-
sion is based on the idea that colors may have an important
role on helping the user to memorize previous steps when
interacting with the interface.

Another important design decision is to avoid scrolling.
[7] points out that this approach provides a better experi-
ence, especially for novice users. In both cases shown in
Fig. 2, the structure grows vertically as the user browses
the interface. As a result, scrolling eventually becomes a
required effort during the interaction. To address this issue,
our query formulation tool stays static and within a single,
limited area of the screen, showing just the two previously
selected levels as inner circles, i.e. context, and new term
recommendations in the outer circle, i.e. focus. The path
below the quadrant shows all previously selected terms and
allows the user to go directly to a certain level. This has an
important role in keeping the user’s attention on the focus,
without loosing the visual contact of the context.

The tool works as follows (Fig. 3). On selection of one
of the general terms displayed by the interface, a transition
changes the tool’s shape. It becomes a quadrant through a
smooth transition to transmit the idea of changing the focus.
Each previous level of the hierarchy, i.e. inner circle, keeps
the color of the previously selected term. At each new se-
lection, new semantically-related terms are recommended in
the outer side of the quadrant. The user can move the mouse
over the inner circles to view the context, which causes the
previously selected terms to be highlighted. Each new in-
teraction with the tool changes the remaining parts of the
interface. The search box is automatically updated with
the effective expression resulting from the user’s selection.
Newer selections refine the search results which in turn gives
an instant feedback, so the user can make a decision to con-
tinue refining the search context or to go back and browse
horizontally over the ontology. To go back, the user can
click: (a) on the back arrow displayed near the center of
the quadrant; (b) on an inner circle or (c) on a previously
selected term in the path below the quadrant.
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Figure 3: Kolline interface on top and a graphical representation of successive interactions on bottom.

4. FUTURE WORK AND CONCLUSION

As for the evaluation, we will conduct a user study in
two phases. First, we want to identify the strategy used
by users when performing search tasks and observe their
browsing practices. We are particularly interested in better
understanding the users’ main difficulties when formulating
queries and identifying relevant results. Subjects will be re-
cruited to participate in individual, moderated sessions. A
screen capturing software will record user activity and mod-
erator will take notes. The aim of the second phase is to
assess Kolline’s effectiveness in comparison with the tools
regularly used by users for searching. For this purpose, a
comparison test will be conducted and a group of partici-
pants will be asked to perform a set of predefined tasks, in
a between-subjects design.

This paper presented a query formulation tool which em-
ploys visualization techniques for browsing. We analyzed
two cases which involve user-generated annotations to clas-
sify content and described two examples of browsing in-
terfaces that attempt to provide assistance to the user in
information-seeking tasks. Our design decisions are aimed
at addressing the problems found in the case studies and at
dealing with the issues identified in usual web browsing in-
terfaces. Therefore, our interface differentiates general and
specific terms into different levels and provides a refinement
mechanism which allows a user to browse horizontally and
vertically over large ontologies.
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