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ABSTRACT
XML retrieval, also referred to as Structured Document Re-
trieval is a discipline of information retrieval that focusses
on the retrieval of relevant document fragments for a given
information need that contains both structural and textual
components.

In this article we will focus on the theory behind Bricks, a
visual query formulation technique for XML retrieval that
aims at reducing the complexity of the query formulation
process and required knowledge of the underlying document
structure for the user, while maintaining full expression power,
as offered by the NEXI query language for XML retrieval.

In addition, we present the outcome of a large scale usabil-
ity experiment, which compared Bricks to a keyword-based
and a NEXI-based interface. The results showed that par-
ticipants were more successful at completing a number of
search assignments using Bricks or NEXI. Furthermore, we
observed that the participants were also able to successfully
complete their assignments in a significantly shorter period
of time, when using the Bricks interface.

1. INTRODUCTION
The recent popularity of XML retrieval, or Structured Doc-
ument Retrieval, is caused by the widespread use of the
eXtensible Markup Language (XML) in digital libraries, in-
tranet environments. Contrary to the well-know Internet
search engines, XML retrieval systems try to exploit the
structure of the documents during the retrieval process.

For XML retrieval systems to work in practice, it is crucial
that users are capable to adequately used the structure of a
document in all facets of the retrieval process. Not only do
we need good retrieval strategies, but the offered function-
ality should correspond to the user’s need.

In this article the focus is on the query formulation process
for XML retrieval. The large scale search engines that are

available on the Internet allow easy access to large quanti-
ties of information that is available on-line. Using a few key-
words a user can formulate his information need and retrieve
a list of relevant documents, which needs to be browsed
for the relevant information. This approach is satisfactory
for most users, but for digital libraries and large intranets,
where the information need is usually more specific and large
amounts of information on the subject is available more so-
phisticated query formulation techniques are desired.

Current approaches in XML retrieval allow a user to either
specify his information need using keywords (content only),
or by using a combination of structural constraints and key-
words. This is formalized in the NEXI query language [14],
where a user can specify his information request through an
XPath-like expression [4], that combines both the structural
and content-based aspects of the user information need.

Using such a query language for the retrieval provides pow-
erful expression mechanisms, but also has its impact on the
query formulation process. The user should be able to ex-
press his information need using the syntax of the query
language, and in addition the user should have knowledge
of the structure of the document.

Consider the information need of Example 1, where a user
visiting the Lonely Planet Web-site wants to:

Example 1
Find historical information about revolutions for destinations
with a constitutional monarchy as government.

Using a (NEXI-CO) content-only approach, the user is likely
to use the following keyword combination to formulate his
information need:

history revolutions destination government “constitutional
monarchy”

Without any path directives in the information request a
XML retrieval system can literally retrieve any document
fragment that contains one or more of the given terms. For
example, this can be a piece of text that is emphasized, or
the entire document.

Taking a closer look at the information need, we can see that
the objective is to retrieve historical information. Further-
more suppose that the user is familiar with the (semanti-



cal) structure of the document collection, he is then able to
identify the structural conditions of the information need.
In Example 1 the structural conditions of the information
request are underlined, while the emphasized terms form the
content-based aspects of the information need. If we make
the transition of the information need to a formal specifica-
tion, we will end up with the following NEXI content and
structure (NEXI-CAS) query:

//destination[about(.//government, ”constitutional monar-
chy”)]//history[about(., revolutions)]

This NEXI query consists of two parts, a request query and
a support query. The request query specifies the type of
document fragment that should be returned by the system:

//destination//history[about(., revolutions)],

while the support query is used to specify additional condi-
tions that should be met:

//destination[about(.//government, ”constitutional monar-
chy”)]

A NEXI-CAS query always consists of a request query that
has a request path and a filter with one or more about-
clauses. The request path specifies the desired element of
retrieval, while the filter is used to specify the structural and
textual conditions. Each about-clause has two arguments,
a path directive and a list of terms. The path directive
specifies where within the request path to search for the
specified terms. Similarly the support query consists of a
support path and filter that can contain one or more about-
clauses.

The NEXI query language provides exactly the necessary
expression power for XML retrieval. Although the syntax of
the NEXI query language is relatively simple, a user needs
to learn the syntactical features. This makes it hard, if not
impossible, for the average user to express their information
need in NEXI.

To overcome these limitations we have developed Bricks, a
visual query formulation technique for XML retrieval that
aims at:

1. Reducing the complexity of the query formulation pro-
cess.

2. Reducing the required knowledge of the document struc-
ture.

3. Maintaining maximum expression power, as offered by
the NEXI query language.

To realize this, Bricks uses a graphical approach that allows
the user to specify his information need using small build-
ing blocks (‘bricks’), starting with the specification of the
desired element of retrieval. As a result, Bricks is guiding
the user in a more natural way through the query formula-
tion process. Not only does it solve the syntactical formu-
lation issues, it also prevents possible information overload,
when the document structure is large and complex. This is

realized by using a priority for the different document ele-
ments. Elements with a low priority are not visible for the
user early in the query formulation process. In Figure 1 the
information need of Example 1 is expressed with Bricks.

Figure 1: Example information request in Bricks

To validate our ideas, we have designed and implemented
the Bricks interface on top of the XML retrieval system
that was developed for participation in INEX, the INitiative
for the Evaluation of XML retrieval [6]. INEX provides an
international platform for the evaluation of XML retrieval
strategies, allowing researchers to measure the retrieval per-
formance of their system.

Finally we have set-up and performed a usability experiment
to evaluate our ideas. In the experiment, we have compared
Bricks with a keyword-based (NEXI-CO) approach and a
‘content and structure’-based (NEXI-CAS) approach. We
will briefly discuss the outcome of the experiment in terms
of effectivity and efficiency.

1.1 Organization
In Section 2 we discuss the related work on structured docu-
ment retrieval, and in particular on query formulation tech-
niques. It also provides additional background information
on the experimental setting that was used to evaluate our
theory on structured query formulation. The theoretical
foundation for Bricks is then discussed in Section 3. We
then present the outcome of the usability experiment in Sec-
tion 4. Finally, we will come to the conclusions and discuss
future research in Section 5.

2. RELATED WORK
In general an information retrieval system consists of three
components: a query formulation interface, a retrieval strat-
egy (engine), and an interface for the result presentation.
Below we will discuss the impact of and various research
approaches on structured document retrieval for each of the
three components.

2.1 Query formulation
The research on query formulation, presented in this arti-
cle is using the NEXI query language as a starting point.
NEXI [15, 14] is an XPath-based query language that pri-
marily focusses on the extraction of relevant information,



using a combination of path directives and content-based
filters. This makes NEXI an excellent query language for
XML retrieval, providing a powerful expression mechanism
to the user.

Alternative XML query languages, such as XQuery[3] and
XSLT[1], do not focus on the retrieval task. They provide
additional functionality that lays outside the scope of struc-
tured document retrieval, like for example transformations
on the extracted XML document structure.

A more trivial query formulation technique is adopted by
Lucene [7]. Information that is found within a specific field,
i.e. an XML element, can be specifically targeted, like:

government: ”constitutional monarchy”

The downside of this approach is that it is not possible to
retrieve anything other than the document containing the re-
quested field and content, or to specify more complex paths.

Of course one should not neglect the power of keyword-based
information retrieval. It is still the driving force behind all
popular search engines, and allows literally anyone to spec-
ify his information need with just a simple keyword combi-
nation. The NEXI query language therefore allows for the
specification of keyword combinations, including the usage
of phrases. This is referred to as NEXI-CO (Content Only),
while a NEXI query that contains a path specification is
referred to as a NEXI-CAS query (Content and Structure).

The Bricks query formulation technique uses a graphical ap-
proach. In [12] a method for replacing a complex command
language syntax is discussed, called direct manipulation. By
using a graphical interface the syntactical formulation of the
query is represented by graphical items. This allows the user
to successfully execute complex queries on a data structure.

In our prior research on schema-based structured document
retrieval we have developed the Webspace method [16, 17].
There, we have shown that the retrieval performance can be
improved by presenting the user a graphical interface that
visualizes a (database-oriented) schema representing the se-
mantical structure of the document collection. The user
then formulates his information need in a materialized view
on the schema. The approach followed for Bricks is schema-
less and uses path directives to derive the requested infor-
mation.

2.2 Retrieval strategy
The success of a XML retrieval system also depends heavily
on the retrieval strategy. It executes the (structural) infor-
mation request and derives a ranked list of relevant docu-
ment fragments. In INEX, the INitiative for the Evalua-
tion of XML Retrieval [6] the retrieval performance of XML
retrieval strategies is evaluated. Participating in INEX al-
lowed us to develop, evaluate, and improve various retrieval
strategies [19] for XML retrieval. For the evaluation of
Bricks and the other query formulation techniques discussed
here, we have used our best-performing retrieval strategy.

Within INEX a number of user-related issues are being dis-
cussed. With respect to query formulation it is the question

whether the structural conditions of the information request
should be strictly interpreted, or whether these conditions
should be seen as merely hints of where the user expects to
find the relevant information. This is also referred to as the
vague interpretation [9]. For our experiment, we have used
a semi-strict interpretation of the path directives, which pe-
nalizes relevant document fragments that do not exactly ful-
fill the structural conditions of the information request.

Another issue within INEX, refers to result presentation. It
deals with the question what the most specific and exhaus-
tive element of retrieval is for a given information need. As
a result it is possible that the list of document fragments
returned by the retrieval strategy contains overlapping re-
sults [8]. When an XML fragment is considered relevant,
its parent is by definition also relevant, and probably more
exhaustive. From a user perspective, however, it is unde-
sirable to have redundancy in the ranking of the document
fragments.

2.3 Result presentation
Since relatively small document fragments are derived by the
system, it is possible to use alternative techniques to present
the retrieved information to the user. This is also the scope
of the INEX interactive track [13]. There the interaction of
the user with a result presentation interface for structured
document retrieval has been evaluated. Using a content-only
approach for query formulation, they were able to analyze
user behavior with the presentation interface.

Figure 2: Snapshot of result presentation interface

For our research we use a commonly accepted presentation
technique that provides a link to the relevant fragment, a
short summary of the fragments content, and some addi-
tional statistical information that help the users to judge
the relevancy of the retrieved information. Figure 2 shows a
snapshot of the presentation technique used for our research.
Nearly all main search engines available use this presenta-
tion format, therefore we can safely assume that the result
presentation is not of significant influence to the result of
our experiment.

3. THEORETICAL FOUNDATION
The theoretical foundation for Bricks can derived from the
three objectives that are identified:

1. Minimize the complexity of the query formulation pro-
cess.

2. Minimize the required knowledge of the document struc-
ture.



3. Maximize the expression power as provided by the
NEXI query language.

Based on these objectives the follow design principles can be
obtained that together form the theoretical basis of Bricks.

3.1 A graphical approach
The use of a graphical interface reduces the burden of syn-
tactical formulation issues that are related to the NEXI
query language. Although NEXI uses a relatively simple
syntax based on XPath, it still allows users to submit mal-
formed queries to the retrieval system. Apart from incom-
plete queries, this is not possible with the graphical approach
adopted by Bricks. This is referred to as direct manipulation
of the query language [12].

Furthermore, the underlying structure that is present in the
document collection can be integrated into the query inter-
face. Several approaches are thinkable, but for Bricks we
have chosen to work with pull-down lists, allowing the user
to select structural elements into the query. Alternatively a
tree-based approach can be used to visualize the structure
to the user. However, this is a more complex structure that
needs to be interpreted by the user.

3.2 Intuition of a mental model for query for-
mulation

When formulating a specific information request, the user
has a mental model of the information he is looking for. Re-
search on information seeking behavior [10, 11] has shown
that users develop such a mental model, and that the ef-
fectivity of the task performance can be increased if the
interface and offered functionality is closely related to the
mental model of the user. When focussing on query for-
mulation for structured document retrieval the task is more
complex, since the user has to specify what the structural
and content-based conditions of his information need are.
If a user is asked to express his information need in natural
language, he is likely to formulate a sentence like: “Find his-
torical information about revolutions, for destinations ...”.

A logical first step is to specify the requested element of re-
trieval, “Find historical information”. From there a limited
number of iterative steps are possible. The user either spec-
ifies a content-based constraint, “about revolutions”, using
the filter that is associated with the request path, or adds
additional path directives to the request path, “, for destina-
tions”. If needed the user can add one more content-based
filter, and simultaneously introduce a support path to the
information request. This allows the user enough ‘freedom’
to follow his intuition, and to perform intermediate checks
on the specified information request.

3.3 Step-by-step formulation of the informa-
tion need: the building blocks

Bricks uses small building blocks to formulate the informa-
tion request (query). Each block represents a small step in
the formulation process, that needs to be completed, before
another block is added to the query. After specifying the
requested element of retrieval, the user can add an about

clause to the request filter, or specify additional path direc-
tives to the request path. Adding an about clause allows the
user to specify a content-based constraint, and to descend
further down the document structure.

Adding an additional path directive allows the user to go up
in the tree, this is referred to as the support path. Another
block is added to the query for each step that is taken by
the user. Based on the document structure and the syn-
tax of the NEXI query language, the possible actions are
controlled by the NEXI interface. This prevents the spec-
ification of malformed and unmeaningful (with respect to
the document structure) queries. On the other hand we aim
at preserving full expression power, as offered by the NEXI
query language. In the next section, we will show how a
nested object structure of a NEXI query is constructed with
Bricks, to prove that we are able to achieve this.

3.4 Avoiding information overload
It is important that the user is not overwhelmed with options
and possible next steps. In a sense, the intuition of a mental
model is one approach to avoid information overload. Using
a wizard-based approach, is a proven technique to reduce
the learning curve of a task that needs to be accomplished.
However expert users can experience a limitation in the pro-
vided functionality, causing them to get frustrated [5, 18].
In our case, we are not focussing on the high-end experts,
such as programmers and database administrators, but on
users with a complex information need that goes beyond the
average profile of a user on the Internet. Although Bricks
is more flexible than a wizard-based approach, the aim is
similar: by reducing the number of options that are avail-
able, it becomes easier to complete (more efficient) the query
formulation task.

In an attempt to reduce the required knowledge of the doc-
ument structure, Bricks provides lists of structural elements
that allow the user to select path elements into their query.
However, the Lonely Planet XML document collection con-
tains 271 unique element and attribute names. This can
easily cause an information overload for the user, and cause
the efficiency of the task performance to drop. When in-
specting the structural elements, it becomes apparent that
not all elements are meaningful from a retrieval perspec-
tive. For instance, the retrieval of a highlighted (italic) text
fragment, containing just a few keywords, will probably not
satisfy the user’s information need, since all context is miss-
ing.

In general, it is possible to define a structure for the docu-
ment collection that consists of three layers, as is presented
in Figure 3. The top layer is formed by a semantical markup
that provides a high level description of the content that is
contained. The middle layer provides a logical markup, con-
taining elements that have a logical function/meaning to the
user. I.e. a chapter and its sections form logical containers of
information. At the bottom layer the presentation markup
is found, which is used for visual layout and presentation
of the content. Any XML document can be seen as a tree.
When using such a three-layer structure, the semantical el-
ement will naturally appear in the top of the tree, while
the presentation element as usually found near the leafs to
the tree. The mid-section of the XML document will then



contain the logical elements.

Figure 3: Three layer structure for XML document
collections: semantical-, logical-, and presentation
markup.

Bricks exploits this three layer structure in the retrieval pro-
cess by adding a priority to each of the structural elements.
Semantical elements will receive a high priority, followed by
the logical elements, while the presentation elements are
given a low priority. Early in the query formulation pro-
cess, only the high priority elements can be selected in the
query. Elements with a lower priority will become available
once the user has made a first selection of the elements that
should be retrieved. In a sense the user is traversing down
the tree structure of the document collection, and narrowing
down the possible elements that can be added to the query.

In practice a threshold of 20 elements is used, limiting the
number of structural elements that can be presented to the
user at once. Alternative presentation techniques with sub-
lists are possible, to allow the user to explore a larger set of
structural elements that can be included in the query.

4. USABILITY EXPERIMENT
In this section we will briefly discuss the outcome of the us-
ability experiment that was performed to evaluate three dif-
ferent query formulation techniques: keyword-based (NEXI-
CO), content and structure-based (NEXI-CAS), and Bricks.
First we will discuss the hypotheses that were formulated
for the experiment, then present the setup and methodol-
ogy used for the experiment and finally discuss the results
and some observations. A more detailed discussion of the
experiment, including the results of a retrieval performance
experiment can be found in [2].

4.1 Hypotheses
In this article we have formulated three objectives that are
important for query formulation in structured document re-
trieval: (1) minimize the complexity of the query formula-
tion process to the user, (2) minimize the required knowl-
edge of the structure of the document collection, and (3)
provide maximum expression power to the user, allowing
him to express his (complex) information need. Based on
these objectives, we have formulated three hypotheses.

Hypothesis 1
Use of sophisticated query formulation techniques will lead
to a higher effectiveness of the task performance.

The intuition behind Hypothesis 1 is that if a user can add
structural conditions to the information request, by using

(a) task complexity vs. effectivity

(b) task complexity vs. efficiency

Figure 4: Expected performance, including task
complexity

either NEXI-CAS of Bricks, the user is more successful in
completing a given search task. Furthermore we designed
Bricks to provide similar expression power as is available
in NEXI-CAS. Therefore we expect that regardless of the
task complexity the effectivity of NEXI-CAS and Bricks will
almost be equal, but significantly higher than for NEXI-CO.

When taking the task complexity into account, we expect
to find that for tasks with a low complexity the three ap-
proaches will have a similar performance, however if the task
complexity increase, the effectivity of NEXI-CO will drop.
The effectivity of NEXI-CAS and Bricks should remain more
or less constant, or slightly decrease. This is depicted in Fig-
ure 4.a.

To measure our expectations we have introduced the follow-
ing effectivity measure:

effectivity =P
fragment

relevantfragment ×
relevant retrievedfragment

rankfragment

| fragment | (1)

, scale : [0..1]



The effectivity measures assigns a score between 0 and 1 to
a query that is submitted by a user for a particular infor-
mation need. It takes into account the number
(relevant retrievedfragment) and position (rankfragment)
of the relevant fragments (relevant

fragment : [0, 1]) that are retrieved in the top 10 results. The
measure balances the effectivity score, if less then ten results
are retrieved for a given user query (| fragment |).

Hypothesis 2
The Bricks approach for query formulation will increase the
efficiency of the user for a given task.

When taking the time factor into account, we expect to see
a different picture, if our assumptions for Bricks are cor-
rect, a user should be able to successfully complete a search
task in a shorter period of time, compared to NEXI-CAS.
It is hard to predict how this will relate to NEXI-CO, be-
cause we expect that the user behavior is more focussing on
query refinement and a quick scan of the list with retrieved
document fragments. This corresponds with normal search
behavior of users on the Internet [20]. Figure 4.b illustrates
the expected efficiency for the different systems, when task
complexity is taking into account.

We will measure the efficiency of the systems using the fol-
lowing formula:

efficiency =
effectivity

100 seconds
(2)

Hypothesis 3
Bricks will achieve a higher overall satisfaction among users
that perform a (complex) search, when compared to the
NEXI-based approaches.

We expect that: users, which are offered sophisticated query
formulation techniques (Bricks and NEXI-CAS) will be more
satisfied, than those users working with a keyword-based
interface. In addition we expect that reduction of both the
syntactical and structural problems at the user interface will
also have a positive influence on the user satisfaction.

We will measure the user satisfaction through a survey, di-
rectly after the experiment, using 7-point Lickert scales.

4.2 Setup of the experiment
For this experiment, we used TERS, the Testbed for the
Evaluation of Retrieval Systems [20]. TERS provides an
experimental environment for the support of various evalu-
ation tasks. It hosts two types of experiments, a usability
experiment and a retrieval performance experiment, where
the aim of TERS is to investigate the correlation between
both experiments. We conducted both experiments, but
limit ourselves here to the results of the usability experi-
ment. For the usability experiment we have used the follow-
ing setup:

Document Collection

For the experiment we used Lonely Planet destinations
material, which consists of XML documents with in-
teresting facts and background information about des-
tinations on our planet.

Systems

Three systems were prepared for the experiment: NEXI-
CO, NEXI-CAS, and Bricks. To eliminate undesirable
side-effects all three systems used the same retrieval
engine and result presentation technique.

Users

For the experiment we used a pool of 54 students,
that participated in the course ‘Multimedia Informa-
tion Retrieval’. During this course they were taught
the basic principles of structured document retrieval,
and they followed a lecture on the NEXI query lan-
guage. Prior to the experiment, they had to complete
an assignment where they were asked to create both
NEXI-CO and NEXI-CAS queries for fifteen represen-
tative information needs, based on the Lonely Planet.

Topics

For the usability we have used 27 topics, i.e. search
assignments, representing specific information needs
of travelers that are doing a background search, for
instance to plan their next holiday. The topics can
be sorted in three complexity groups, ranging from
low to high complexity. To sort the topics, we have
counted the syntactical and structural elements of the
ideal NEXI-CAS query that represents the information
need expressed in the topic.

Survey

Prior to and directly after the experiment we have pre-
sented the participants a list of questions to examine
their level of expertise and experiences with the re-
trieval system.

Experience

In the first 30 minutes of the experiment, participants
tried out the TERS interface, and played with the in-
terface of the systems, to become familiar with the
setup of the experiment and to reduce the learning
effects.

4.3 Results of the usability experiment
In this section, the results of the usability experiment are
presented. First we will give a brief overview of the overall
results, and then discuss the influence of tasks complexity
to the performance.

4.3.1 Overall results
In Table 1 the overall results of the experiment are pre-
sented for the three systems based on the measures that were
used for the experiment: time, effectivity, efficiency, and
satisfaction. The effectivity measure, which is used to test
Hypothesis 1 shows that a significant difference (p < .000)
is found between the systems, where both NEXI-CAS and
Bricks were more effective than NEXI-CO. This indicates
that the use of sophisticated query formulation techniques
has a positive influence on the task performance.



Overall performance
System Time Effectivity Efficiency Satisf.
NEXI-CO 198 0.27 0.15 4.1
NEXI-CAS 245 0.34 0.14 4.7
Bricks 214 0.32 0.16 4.6

Table 1: Overall performance for the three systems
based on time, effectivity, efficiency and satisfaction.

Effectivity
System 1 2 3
NEXI-CO 0.45 0.35 0.14
NEXI-CAS 0.48 0.48 0.21
Bricks 0.47 0.47 0.18

Time (sec.)
System 1 2 3
NEXI-CO 136 154 246
NEXI-CAS 160 189 311
Bricks 134 160 277

Efficiency (effectivity/100 sec.)
System 1 2 3
NEXI-CO 0.33 0.23 0.06
NEXI-CAS 0.30 0.25 0.07
Bricks 0.35 0.30 0.07

Table 2: Experiment results, including task com-
plexity (tabular overview)

When the time factor is taken into account, it becomes ap-
parent that users need significantly (p < .000) more time
to formulate their information need in NEXI-CAS expres-
sions. As a result, Bricks becomes the most efficient ap-
proach (p < 0.04) of the three systems, which confirms Hy-
pothesis 2.

Inspection of the outcome of the experiment for user sat-
isfaction, shows that users appreciate the additional query
formulation power, but the did not rule in favor of Bricks.
The highest satisfaction was achieved with NEXI-CAS, fol-
lowed at a minimal distance by Bricks. Given that the sat-
isfaction scale goes from 1 to 7, we can conclude that the
users were content with both the Bricks and NEXI systems.
However, we will have to drop Hypothesis 3.

4.4 Including task complexity
A more detailed insight in the results can be obtained when
task complexity is also considered an influencing factor. Ta-
ble 2 shows the raw results of the experiment for the mea-
sures effectivity, time, and efficiency, when task complexity
is taken into account.

Effectivity

Figure 5.a shows the influence of task complexity on
the effectivity of the performance. When comparing
the results with our expectation, as shown in Fig-
ure 4.a, we see a sudden drop in effectivity for Bricks
and NEXI-CAS, which was not predicted. The overall
picture however, supports our expectations.

Time

When comparing the task complexity with respect to
the average time needed to complete a task, we see that
time is increasing with the task complexity, regardless
of the system. This is illustrated in Figure 5.b. How-
ever, on average the users need more time to formulate
NEXI-CAS queries.

Efficiency

Figure 5.c illustrates the combination of effectivity and
time into the efficiency measure. It shows how Bricks
is outperforming the other systems for tasks with a
low and mid complexity, but that the efficiency for
the three systems for highly complex tasks is almost
at an equal low point, due to the extra time needed
to complete the search assignment. Comparing the
results for efficiency with our expectations, as depicted
in Figure 4.b, we are mildly positive with the outcome.
We had not anticipated the non-linear increase in time
needed to complete highly complex tasks.

4.5 Observations
At this point we also want to discuss some of the obser-
vations that were made during the experiment. The search
behavior of the users working with the different systems was
entirely different. Users working with the NEXI-CO inter-
face used many iteration steps to formulate a query and
inspect the top of the ranking. If the results were unsatis-
factory, they refined their query and tried again.

The participants working with the NEXI-CAS interface show
a different strategy: they constructed the NEXI query in
several steps. After each step, they submitted the query, to
check the syntax and the intermediate results. Then con-
tinued extending the query, until the were satisfied with the
results. Manual inspection of the submitted queries, showed
numerous syntax errors, and misinterpretation of the docu-
ment structure.

Finally, we observed that the participants working with Bricks
hardly used any refinement steps. They continued working
until they fully created a representation of the information
need in Bricks, and only then inspected the results.

5. CONCLUSIONS
Structure document retrieval gained its popularity due to
the use of XML in digital libraries, intranet environments,
and large structured web-sites, where users have a specific
and often complex information need. For structured docu-
ment retrieval to work in practice, it is important that users
are capable to adequately used the structure of a document
in all facets of the retrieval process.

In this article we have identified three aspects that are of in-
fluence on the query formulation process for structured doc-
ument retrieval: (1) adequate expression power, (2) syntac-
tical complexity of the query formulation, and (3) required
knowledge of the document structure. Using a keyword-
based approach will not provide the user sufficient expres-
sion power, as is for instance provided by the NEXI query
language. The NEXI query language allows a user to specify
both the structural and content-based aspects of the infor-
mation need, but also burdens the user with syntactical is-
sues during the query formulation process. In addition, the



user has to be familiar with the structure of the document
collection to avoid the specification of ill-formed structural
paths.

Based on these aspects we have introduced Bricks, the build-
ing blocks to tackle query formulation issues in XML re-
trieval. The objective of Bricks is (1) to reduce the syn-
tactical complexity of the query formulation process, (2) to
minimize the required knowledge of the document structure,
while (3) maintaining maximum expression power. We have
explained how the objectives are used to form the theoret-
ical foundation of Bricks. By using a graphical approach
and the intuition of a mental model for query formulation,
Bricks allows the user to step-by-step formulate his informa-
tion need, while avoiding a possible information overload.

Finally we have discussed the outcome of a large scale us-
ability experiment that evaluated the performance of Bricks,
with respect to a keyword-based and NEXI-CAS system.
Based on the results, we can concluded that sophisticated
query formulation techniques, such as offered by Bricks and
NEXI-CAS, will increase the success rate of the task perfor-
mance in terms of effectivity. Furthermore, we can conclude
that Bricks is more efficient, since will allow users to suc-
cessfully complete a given task in a shorter period of time,
compared to the keyword-based and NEXI-CAS approaches.

When taking task complexity into account, we found that
the effectivity will decrease when the task complexity in-
creases, but that NEXI-CAS and Bricks are more effective
for the mid and highly complex search tasks. Increase in
task complexity, will also lead to a non-linear increase in
time needed to complete the task, causing the efficiency to
drop significantly for all systems for the tasks with a high
complexity.

Future research
For our future research we will work on alternative query
formulation techniques that exploit the tree-based nature of
XML documents. Furthermore, we are investigating how
user-profiling can be used to enhance keyword-based query
formulation for XML retrieval. With respect to result pre-
sentation, we will work on sophisticated techniques that use
a query driven navigation, allowing the user to inspect the
various structural and textual conditions of the information
request. Finally we will continue to improve our retrieval
engine, by participation in INEX.
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Figure 5: Experimental results, including task com-
plexity


