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Abstract

Current networked and local data exploration systems that use command languages (e.g.
SQL), menus, or form filli n interfaces do nd give users an indicaion d the distribution
of data in their databases. This often leals users to waste time, pasing queries that have
zero-hit or mega-hit results. Query previews are anowel visua approacd for browsing and
querying networked o locd databases. Query previews suppy users with data
distribution information for seleded attributes of a database, and give ntinuows
feedback abou the size of the result set as the query is being formed. Subsequent
refinements might be necessary to narrow the search sufficiently. Because thereis arisk
that query previews are an additional step, leading to a more cmplex and slow seach
process we ran a within subjeds empiricd study with 12 subjeds who wsed interfaces
with and withou query previews and with no retwork delays. Even with this snall
number of subjeds and minimized network delays we found statisticdly significant
differences srowing that query previews could speed up prformance1.6to 2.1timesand
lead to higher subjedive satisfadion.
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1. Introduction

Retrieving information from databases has aways been an important issue in human-
computer interaction. Rapid evolution d the anourt, type, and format of the data make
the problems even more dall enging.

Examples of database search onthe World Wide Web include finding restaurants,
homes, employees, jobs, or documents. Users typicdly enter attribute values to a form
fillin interface that has text entry fields [11]. This form fillin approad requires the
explicit submisson d aform to a seach engine with threetypicd results:

e asmall set of recordsthat users can look at easily,

* ahuee set (mega hit) of related o unrelated records that is burdensome
to browse, or

e zero hits.

Userswish for the first result. Nobady wants to browse ahuge set of reaords, only
a few of which might be relevant to their needs. Even worse, the case of zero hts lead
users to think they have dore something wrong (withou any indicaion d whether a
spelling mistake or the lack of data is causing the problem). Often, the time of the users
aswell as network and processng resources are wasted.

A common problem is that the interface that is supposed to guide users to a
ressonable result confuses them. The system takes control away from users for long
periods of time and daes not provide guidance that leads to a succesdul result.
Reseachers are exploring improved methods for more dficient querying. The Rabbit
system, by Williams [13] and the work of Heppe and Spence [5] were exrly
demonstrations of the benefits of progressve querying. Other systems how relevance of
results and propose auser interface solution, for example Veerasamy and Navathe [12]
used histograms, and Hearst [6] used TileBars to visually present relevanceto terms used
in the query. WebTOC [7] uses a hierarchical outliner with bar graph presentation to
preview the number of items within each branch. Eick [16] propacses to augment dliders
of visualization systems with density plots or bar charts.

Dynamic queries [1,10,14 use adired manipulation approach to facilit ate query
formulation with a visual representation d query comporents and results. They allow
rapid, incremental, and reversible antrol of the query. Results are presented visually in
less than /10" of a second [10]. Continuows feedbadk guides users in their query
formulation. Figure 1 shows an example dynamic query interface The gplication d
dynamic querying to general querying environments (i.e., networked) is promising. But
high system-resource demands make dynamic querying less applicable to networked
information coll edions. Dynamic queries require immediate accessto data (i.e. in local
memory cdls) so that continuows immediate feedback (in lessthan /10" of a second) is
always given to the user. One solution to this problem is to use data aggregation in
tandem with dynamic queries [4]. Ancther solution might be use overviews [8] and



divide the bigger problem into severa smaller problems, as in query previews and
overviews [2,3]. The paradigm of query previews isto give an overview of the database
to users before the details are visualized. It divides the querying processinto steps to
reduce the resource neals for forming the final query. Hence a smaller and more
interesting portion d alarger data set can be downloaded to alocad memory cell from the
network.

Figure 1: A sample dynamic query interface Spoatfire (www.spatfire.com) showing the distribution of
heary metals over Sweden. The widgets on the right, as well as the mordinate menus on the top left and
bottom right, are used to define queries. The datais presented in a starfield display, here amap of Sweden.
The total number of hitsis displayed at the bottom of the interface As users manipulate the diders, results
are ontinuoudly updated in the starfield display. Detail s of a seleded item from the starfield are shown in
the bottom right window.

We gplied these principles in the development of a two-phase query strategy
(preview and refinement) for NASA Earth Observing System Data Information System
(EOSDIS) [3]. This drategy is now available & an experimental interface [15] for the
Globa Change Master Diredory (gcmd.nasa.gov) and is the basis for the Global Land
Cover Facility interfaces (glcf.umiacs.umd.edu).




1.1. Two-Phase Query Strategy

For the two-phase gproach, the designer has to choose afew discriminating attributes of
the database — usually the most commonly used - for the first phase, which is the query
preview. The other attributes are kept for the second plase that will i nclude dl attributes.
When the querying environment is adivated the query preview appears first. Users make
some dedsions on this first interface and then move to the sewnd ore, the query
refinement, to complete the query.

Query Preview

The query preview uses rough values on the data set that is being explored. It shows the
discriminating attributes of the database so that any selection would lead to a smaller
subset of the database. In order to guide usersin the query formulation process the query
preview provides aggregate information abou the database. Distribution d data over
atribute values is fhown graphically (e.g., as a pie or a bar chart.) When users slect a
value on any of the dtributes of the query preview panel, the rest of the user interface
(e.g., the bars) are updated in less than one second. This is cdled tight couging.
Therefore, for each action wsers take, feedbad is given immediately. As users sethe
patential size of their query result before refining the rough ranges, they are lesslikely to
submit queries that return zero or mega hits. The system load will be reduced if users do
not waste their time with zero hit queries or consume network resources in downloading
uselessresults.

While dynamic queries require dtribute values of every reard of the database to
be downloaded, query previews only need aggregate information abou the data. So
whatever the database size, orly the distribution information d the data is needed to form
aquery preview. Only afew attributes are used in the query preview in order to keep the
size of the aygregate data reasonable and dovnloadable within seconds.

Figures 2 and 3 show a query preview interface using the three most commonly
used attributes of the Global Change Master Diredory (topic, time, and areg. The
distribution o data over these atributesis shown with bar charts and the result set sizeis
displayed in the result bar at the bottom.

Query Refinement

If neaded, the query preview phase can be followed by a query refinement phase, which
may be implemented as a dynamic query interface to further refine the query. At the
refinement phase, when a desired final result set size is obtained, the results can be
retrieved from a (remote) database. Other types of user-interfaces for the refinement
phase ae dso possble (i.e., form filli n, menus, etc).



Figure 2: An example query preview developed at the Human-Computer Interadion Laboratory, for NASA
Global Change Master Diredory. Topic, Yea, and Area ae the discriminating attributes for the 4407
scientific data sets of the NASA archives. In this <reen shot, the bars show the overview of the data
distribution. Recant versions of this interface is available & the Globa Change Master Diredory:
gcemd.nasa.gov/~hcil/ CODE/DATAPRO/preview3_frames.html.



Figure 3: When users ®led attribute values (e.g. here amosphere for topics and Europe for ared, the bars
are updated immediately to reflect the new distribution of the datasets that satisfies the query without
accessng the network. When users are satisfied with their initial query, the results can be retrieved, or the
query can be refined with additional attributes. In this case, atmosphere data for Europe produces a set with

214 dhtasets.



1.2. Motivation for Empirical Study

Since query previews add another phase to query formulation, there is a
paosshility that user performance would deteriorate and that users would be annoyed by a
two-phase @proach. Also, query previews focus attention on oty a few selected
attributes which will not be useful in some queries. During our demonstrations at NASA
or to dazens of colleagues and visitors, it seemed obvous to enthusiastic observers that
the preview was useful. They would dften aso rightly observe that the query preview is
not useful all the time (e.g. a string search or form fill -in is probably best when you knav
the name of what you want). This gudy attempts to verify and quantify the benefits of
guery previews and measure the subjedive user preferences. Our hope is that the query
preview guides users in forming a query and will help them rapidly narrow down the
seach spaceto a manageable size.

During our early pil ot tests of the experiment apparatus we observed an order of
magnitude reduction d network accessfor the query preview interface. It also became
apparent that the variations in network delays could introduce asignificant bias in the
experiment. Therefore, for better control, our study was condicted in a non-networked
environment. This corresponds to the worst case for query previews snce, as query
previews am to reduce the repea querying over the network, any time alvantage of
query previews in ou experiment corresponds to a larger advantage in a networked
environment with delays.

Sedion 2 describes the study, and Section 3gives the results. Sedion 4 dscusses
the outcomes and proposes a simple predictive model to interpret these results. Sedion 5
concludes with suggestions for researchers and praditi oners.

2. User Study Methods

2.1. Introduction

We identified task types that would pu query previews into their best and worst
stuation so that we could quantify the maximum benefits and drawbacks of this
technique.

Clearly spedfied tasks: Clealy specified tasks have a straightforward and an
acaurate definition (known-item seach), e.g. "List al the Maryland employees from the
employee database". Query previews have no benefits for this task. In this case, users
want the complete list regardiessof the outcome of the query. For this case andin general
for clearly spedfied tasks the relevance of the preview attributes to the query is nat an
influential fador since users are best served by going diredly to the form filli n interface
(Tasks of thisworst case scenario are named as T1 tasks.)

Unclearly specified tasks usualy require a series of submisgons. User's
constraints and preferences canna be stated immediately. Information gained from the
query previews will i nfluence their series of chaoices, so query previews soud be very



useful. But the relevance of the atributes used in the query preview will impad the
usefulness of the user interface Imagine that a user is looking for some software
engineas from the Washington DC area using an employee database. If the query
preview shows the number of employees per state and caher attribute values of the
database such as age distribution, then the preview is only partialy relevant to the task
(midde cae scenario: T2). On the other hand, if the query preview shows the number of
employees per state and their job types, then the query preview beammes fully relevant
(best case scenario: T3).

The three task types in the study varied in terms of their clarity of the
spedficaions they have and in terms of their degree of relevance of the atributes they
used to the query preview attributes. Twelve subjeds performed a set of tasks, ornce by
using an interface that included a query preview and followed by a form filli n interface
and orce by only using a form fillin interface. The task completion times and the
subjedive preferences of the subjeds were measured.

2.2. Hypothesis

Our hypotheses were: (1) For clearly spedfied tasks (T1), addng the query preview step
will 1 ead to slower task performance (2) For unclearly specified tasks (T2 and T3), the
addtion d a query preview step will | ead to faster performance (3) Users will always
prefer query preview interfaces.

The independent variable was the user interfacetype and the treaments were:

* Form filli ninterfacewith a query preview.
» Form filli n interfacewithou a query preview.

We examined the two interfaces using the threetypes of tasks that are defined as:

e T1:. Clealy spedfied tasks in which the query preview attributes are not

relevant to the task.

* T2: Unclealy specified tasks in which some of the query preview attributes
arerelevant to the task.

* T3: Unclealy specified tasks in which all of the query preview attributes are
relevant to the task.

The dependent variables were the time to compl ete the tasks in eadh interface (not
including setup times) and the subjedive preferences of the users. Although the number
of queries submitted per treament is a candidate for a dependent variable, this data has
never been collected. Starting from the pilot study, we observed aimost an arder of
magnitude of difference in the number of queries submitted across our treatments.
However we used time & our dependent variable, na number of queries.



2.3. Subjects

Twelve mmputer science graduate students were used as subjeds. All of them use
computers almost every day and have a least five yeas of experience in using
computers. All, except one, stated that they regularly use Internet/database searching
todls.

2.4. Materials

The materials include aform filli n interfacefor querying a film database (including 500
films), aquery preview panel for the same database, a set of tasks to be performed by the
subjeds, asubjed backgroundsurvey, and a subjective preference questionraire.

Form Fillin Interface

The form filli n interface (Figure 4) is used to perform queries on a film database. There
are ten attributes for a film in ou sample database: category (horror, action, comedy,
etc.), award winner (yes or no), rating (R, PG-13, PG, and G), year of production, length,
popuarity, lead adress director, lead ador, and title. The output of a query is a list of
films matching the specificaions of the query. Verticd and horizontal scroll-bars can be
used for scanning the list.

Figure 4: The form filli n interfaceused in the study. The redangle on the right bottom corner is used for
displaying the result list to a query. The list of fields allows users to enter values for the dtributes of the
database. Thethree dtributes on the left side ae the onesthat are also avail able in the query preview.



Query Preview

In the query preview panel (Figure 5) users sled vaues for three dtributes of the
database: the cdegory (horror, action, comedy, etc.), whether the film won an award or
not, and the rating (R, PG-13, PG, and G). Multiple seledions are avail able for eadh of
these atributes. The number of films for ead attribute value is sown on a separate
preview bar. Eadh preview bar consists of aframe and an internal redangle (gauge). The
length of the frame is propartional to the number of films in the database that match this
spedfic value of the correspondng attribute. The length of the gauge is propationa to
the portion d the films that match the query spedfied (the number of matches appears to
the left of the bar). Users formulate queries by seleding the dtribute values. As eath
value is Eleded, the preview bars of the other attributes adjust to reflect the number of
films avail able for specific values (thisis cdl ed tight couging). For example, users might
be interested orly in filmsthat won awards. By seleding "Award Winners', the gauges of
the preview bars of the seleded categories and ratings change immediately to reflect only
films with awards. The query preview bar at the bottom of the screen changes its length
to ill ustrate the total number of films that match the arrent condtions.

When the "Refine" button is pressed, the query preview submits the spedfied
partial query to the search engine and all the data &ou films that satisfy the query are
downloaded for the query refinement phase. The query preview is closed and the form
filli n interfaceis loaded to refine the query (displaying initially al the films sleded in
the query preview in the result box.)

Figure 5: The query preview used in the study. The toggles on the left are used to choaose dtribute values
and form the query. The aunts and bars $ow the distribution of the result set for a query corresponding to
the aurrent settings of the toggles. The larger bar at the bottom shows the total number of hits, here 168
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Tasks

The tasks given to the subjeds were to find a film or a list of films in the database
satisfying the anstraints that we provided. Three types of tasks were used for this
purpose:

* TI1: a dealy specified task in which nae of the query preview attributes is
relevant for the task, e.g. "Find the latest film by Alfred Hitchcock” (a known-
item seach). For that type of task, users can typicaly find the answer by
submitting a single form fillin query. The query preview has no advantage
sinceits attributes are not relevant to the query.

» T2: desired films are vaguely spedfied. In this type of task, some of the query
preview attributes are relevant, e.g. "Find a PG-13 musicd which was
produced between years 1990 and 1995,if no such film is available, find a
war film from the same years with the same rating, if naot, try amusicd or a
war film from 197090, and as the last posshility, try a comedy from 1970
95". This type of task is typicd when users have acomplex set of aaceptable
results, with some preferences. To perform such a search in the form fillin
interface users must isue several queries, i.e.,, when the preferred choice is
not avail able in the data. In the preview, users can get someinsight abou what
is avalable in the database and what is not and hence can make more
informed queries. However, since nat al the dtributes in the spedfication
appea in the query preview, the form filli n is required to refine the query.

e T3: formed in a smilar way to T2. A series of preferences for films are
spedfied. In this case however, the query preview attributes are fully relevant
to the task spedficaions. Example: "Find at least 30 films of the same
caegory which are R rated and have no awards" (for example, in order to
organize afilm festival or make a ollection). In the form filli n interface this
task requires several queries to examine the number and rating of films in
eat caegory. The query preview on the other hand, gives an immediate
picture of the relevant categories. The form filli n interface is required ony to
get an explicit list of the films.

For each o the @ove task types, six examples were prepared (18 tasksin total).

Subject Background Survey and Preference Questionnaire

The survey included 8 questions that ascertained the experiencelevel of the subjects with
computers and with search engines. We dso prepared a preference questionreire. The
subjedive preference questionraire included 6 questions that aimed to find ou which of
the two interfaces (a form filli n with or withou a query preview) the subjeds preferred
and what their attitudes were toward adding query previewsto the interface.
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2.5. The User Study Design

The study used a within subjed courter-balanced design with 12 subjeds. Each subject
was tested onbath o the interfaces, but the order of the interfaces was reversed for half
of the users. A parallél set of tasks (similar but not the same set of tasks) was used onthe
seoond interface to reduce the dhance of performance improvement. Each set of tasks
included the threetypes of tasks (T1, T2, T3), with threetasks for each of these types.
The order of the task types within a task set was also reversed (each of the six
permutations was used twice). The order of the tasks within each task type was fixed.

2.6. Procedure and Administration

The subjeds sgned a cnsent form, fill ed ou a badkgroundsurvey, received a brief demo
of the form filli n interface and the query preview, and a 10 minute training sesson in
which they used the two interfaces (again similar but not same tasks to the adual tasks
were used). During the study ead subject performed 18 tasks (9 in ead of the
interfaces). At the end d the study the subjedsfill ed in the preference questionreire. The
study took 5060 minutes including the training and the questionreires.

Two administrators were present. One alministered the study, performed the
demo, pesented the tasks, and measured the task exeaution times. The other
administrator recorded naes abou the way subjects coped with the tasks and abou
problems that may occur during the study, and \erified the procedures that were
followed. The time that the subjeds gent in using each o the interfaces was recorded
(successful completiontime of atask). These times did na include program startup time.

3. Results

3.1. Timefor Completing the Tasks

Figure 6 summarizes the times for completing ead of the task types for our subjeds
(clearly specified: T1, unclearly spedfied and patially relevant: T2, unclearly specified
andfully relevant: T3) for each of the user interfaces (with and withou preview). For T1
tasks the user interface with the query preview yielded slower performance than the user
interface withou a query preview (t(35) = 2.44, p< 0.05. For T2 and T3 tasks the
interface with the query preview yielded faster performance than the interfacewithou a
query preview (t(35) = 8.77, p< 0.05, and t(35) = 14.70, p< 0.05, respedively). The
statisticd analysis used one-tailled paired two-sample t-test for means. Each task is
considered separately leading to degrees of freedom of 35.
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Figure 6: Average task completion times for T1, T2, and T3 (the redangles show the standard deviations
and the verticd linesindicate the ranges).

3.2. Subjective Satisfaction

The subjeds answered six questions abou their preferencesona 1 to 9scde (with higher
numbers indicaing stronger preferences). The first question examined the genera
preference of subjects for using a form filli n interface with or without a query preview
(Figure 7). The results showed a statisticdly significance difference (t(11) = 2.82, p<
0.09 for the interface with a query preview over the interfacewithou a query preview.
The rest of the questions asked what the subjeds thouwght abou the user interfaces. The
results (average scores, standard deviations, minimums, and maximums) appea in detall
in Figure 8.

Figure 7: User preferencefor 12 users.
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Figure 8: Subjed questionnaire results (number of usersis n=12) for the interfacewith the
preview. Higher numbers indicate higher satisfaction with using the query preview.

The scores for al of the questions were statisticdly significantly above the mid-point
scdevalueof 5.0(t(11) = 3.86, 6.20, 7.71, 2.24nd 2.58respectively, p < 0.05.

4. Discussion

Our findings support the hypathesis that for unclealy specified tasks, the interfacewith a
query preview yields better performance times than the interface withou a query
preview. For bath types of the unclearly spedfied tasks the improvement in performance
was sgnificant (at the level of 0.05: 1.6times faster for T2 tasks and 2.1times faster for
T3 tasks. For the dearly spedfied tasks (T1), as expeded, the form fillin orly interface
performed dlightly better.

4.1. Clearly Specified Tasks (T1)

As expeded, users of the form filli n interface for clearly spedfied tasks performed more
rapidly since they were ale to find the answer by submitting a single form filli n query.
The query preview had no advantage since its attributes were not relevant to the query
and wsers were performing known-item seaches. However, users of the interfacewith the
query preview performed orly dlightly worse (10% slower). The users gent 2-3 seconds
in the query preview, identified that its attributes are not relevant for the task and
continued to the refinement phase.

4.2. Unclearly Specified Tasks, with Partial Relevance of the Query
Preview Attributes (T2)

Although na all the dtributes in the task specification could be spedfied using the query
preview, the insight gained from the query preview enabled users to eliminate some
patential zero hit queries in advance, concentrating in the refinement phase on a much
smaller set of possble queries. The query preview enabled the users to reduce the search
spacesignificantly so that they could find the answer more quickly.

14



4.3. Unclearly Specified Tasks, with Full Relevance of the Query
Preview Attributes (T3)

For unclearly specified tasks with full relevance of the query preview attributes, the full
power of the query preview was used. The query preview enabled the users to see
immediately which of the possble queries shoud be submitted. The users loaded the
refinement phase only for submitting the query and viewing the results. The users
performed the refinement phase with a high confidence that they would get the expeded
results. On the other hand, in the user interface without a query preview, the users had no
clue @ou which o the passble queries will give the expeded results. They had to try
several posshble queries, submitting 5-6 queries on average until they got a satisfadory
answer. Although the resporse time for each such query was immediate (abou one
sewnd), the time for filling in the right specifications of each query (5-10 seconds)
caused the significant diff erencesin performance (even morethan T2's).

4.4. Performance | mprovement

Building models is a useful way to uncerstand hav the querying process works. Many
different models exist in the database literature (i.e., for SQL and QBE) for this purpose.
Reisner [9] lists many of these in a survey paper from a human-factors point of view. Our
simple model for performance times in the refinement stage can be used to explain some
of our results:

performance time=no_d queries X query_time
where:
guery_time = filli n_time + resporse_time + andysis time

The filli n_time, resporse_time, and andysis time are the average times for filling in a
guery, getting a resporse, and analyzing the results, respectively. The resporse time is a
function d several parameters such as the complexity of the query, the size of the
database, the load on the database server, the number of the retrieved entities, and the
load onthe network. The time for analyzing the results is determined by the number of
retrieved elements. In ou study the resporse time was dort (abou one seand), the
average anaysis time was aso small (e.g., analysis of a zero hit is amost zero secondks,
and analysis of a mega hit is only the time to dedde to resubmit). Thus, the main fadors
were no_d_queries andfilli n_time. For the T3 and T2 tasks, the query preview achieved
the performance improvement by reducing the no_d queries, yielding a situation in
which:

preMew _time+ (N0_d_querieSefinement X query_time) <
no_d_querieSorm silin X query_time
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In a more wmmon situation where the acess to the database would be through a
network, the resporse time would be typicdly much larger than one second and the
performanceimprovement that is achieved for T2 and T3 tasks would be even greder.

The results show that for different types of tasks the query preview achieves
different rates of performance improvement in comparison with the traditional form filli n
interface (from 0.1 times dower in T1 to 2.1 times faster in T3). The performance
improvement which follows from the reduction in the number of required queries
depends on several parameters. One parameter is the clarity of the task spedfications. In
clealy specified tasks the number of queries required in a form filli n interface is small,
hence there is amost no pdential for improvement. Ancther important parameter is the
relevance of the query preview attributes to the task. Two additional parameters are the
significance of the query preview attributesin pruning the search space and the resolution
of the atribute values.

For example, if rating R is used and amost all the films in the database ae of
rating R, this attribute, athough relevant, has insignificant contribution to the
performance improvement. When numeric atributes such as year of production a length
of the film are presented in a query preview, the possble values for these atributes are
presented using some pre-defined resolution (for example, a 10-year resolution). Tasks
that require higher resolution for an attribute than the one provided in the query preview
will gain lessbenefit from the query preview.

In our study, the query preview yielded more performance improvement for T3
tasks (full relevance of the query preview attributes) than for T2 tasks (partial relevance
of the query preview attributes). This result might suppat the assumption that better
relevance of the query attributes to the task yields more performanceimprovement.

During the study andin ou pil ot study we observed almost an order of magnitude
of difference between the number of queries submitted among the two interfaces.
Although ou model uses the number of submisgons, we believe that time to completion
for each task suggests a paralel and more reasonable cmparison among the two
treaments. Other studies, using the number of queries will be mnsidered as a future work
espedally for the adrcumstances where larger network delays exist.

4.5. Learning to Use a Query Preview

We foundthat it was easy for users, with experience in gquerying a database using the
form filli n interface, to lean the query preview interface and take alvantage of the
information it suppies. However, some of the users, during training and, in few cases,
during the study, continued with the refinement phase immediately, skipping the
examination d some of the relevant attributes. That happened when na all the task
attributes could be foundin the query preview. For example, when performing a task
with condtions on rating (in the query preview), year (not in the query preview) and
category (in the query preview), the fact that the year could na be spedfied in the query
preview caused some of the subjeds to continue to the refinement stage withou
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examining the information for the category attribute. This problem seemed to dminish
quickly with some experience

4.6. Subjective Satisfaction

The users (statisticdly significantly) preferred the interfacewith the query preview, over
the interface withou it. They stated that the query preview was helpful, enabling them to
seach faster, and learn more &ou the database (scores for these questions were
statisticdly significantly above the mid-point value). We believe that this sibjedive
satisfadion comes not only from the improvement in performance time which is
experienced by the subjects but also from gaining better control in performing the tasks.

The suggested improvements related to user interfaces are: supdying a way to
clea agroup d related chedk boxesin ore step, o easily resetting or setting all of them,
a more immediate refresh operation on the preview bars for visual accuracy when
changing the atribute values of the query preview panel, etc. The significant preference
that subjeds howed for including query previews in search engines they currently use
(in addition to the objedive performance improvement for two of the task types),
encourages further efforts in uncerstanding and developing query preview interfaces.

5. Conclusions

5.1. Impact for Practitioners

This user study shows that query previews are powerful tods for querying
databases. Query previews give insight abou the database that is being searched and
guide users throughou the query formulation process

Tasks that have unclea definitions generally lead to longer task completion times
in form filli n interfaces. Query previews are very useful in these situations. The benefits
obtained depend hghly on the relevance of the query attributes to the atributes used in
the preview. The sts introduced by the preview are negligible with resped to the
benefits (e.g., short delays in query preview load time, implementation costs, extra
training for the preview, etc).

We observed that tasks which have aclear definition (regardliessof the relevance
of the task to the query preview) were easily exeautable on aregular form filli n interface
Query previews were not needed in these situations and, as anticipated, they introduced
small delays. On the other hand, delays that were introduced by the query preview panel
did na sean to annoy the users (due to the fact that they were respedively short delays).

In networked environments, we expect greaer benefits from a query preview than

the ones we observed in this gudy. Besides, as the size of online database gets larger, we
think that the benefits of a query preview will be more gpreciated by the user.
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Most of the users preferred the query preview. Thisis probably dueto the fad that
users gain greater control and insight abou the database while using a preview. Viewing
the data distribution over the whae space of records was very helpful for the users.
Immediate feedbad that was given to users was also foundto be very useful. However,
relevance of the preview attributes to the most commonly used attributes shoud be high
to maximize the benefits.

5.2. Suggestions for Future Researchers
We suggest that future studies explore:

» the dfed of network delays,

» the benefits of query previews in conjunction with menus or visual interfaces,

» other task types (with more varied relevancelevels),

e avariety of users (novices, experts, etc),

» thedefinition d a mncrete measure of clearnessand relevance of the preview
attributes to the query,

5.3. Conclusions

This dudy is the first user study dore on query previews. Our recent work with the
Global Change Master Diredory suggests that query previews are feasible in operational
networked systems. Query previews are not propased as a useful technique for all query
interfaces and type of tasks but this first study confirms that the benefits of query
previews exist for several tasks, even in nan-networked environments. The study shows
that task types play a aitical rolein performanceimprovements. A caegorization d tasks
for querying with query previews was introduced (clea vs. unclear, relevant vs.
irrelevant) but more precise measures for clearness and relevance might be useful in
future studies. Future research shoud investigate other aspeds of query previews such
as. a quantification d the network access reduction, and a better understanding of the
benefits of the overview onthe incidental user knowledge of the database @ntents.
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