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ABSTRACT

We describe results from a preliminary investigation of the rela-
tionship between topic familiarity and information search behav-
ior. Two types of information search behaviors are considered:
reading time and efficacy. Our results indicate that as one’s fa-
miliarity with a topic increases, one’s searching efficacy increases
and one’s reading time decreases. These results suggest that it
may be possible to infer topic familiarity from information search
behavior.

Categories and Subject Descriptors
H.3.7 [Information Storage and Retrieval]: Digital Libraries —
user issues. H.1.2 [Models and Principles]: human factors.

General Terms

Human Factors.

Keywords
Personalization, topic familiarity, user modeling, information
seeking behavior.

1. INTRODUCTION

A challenge in digital libraries and IR, in general, is the develop-
ment of effective techniques for model acquisition. In order to
build a user model, the intermediary function, whether human or
computer, must somehow elicit information from the user about
his/her interests and knowledge. Human search intermediaries are
good at eliciting knowledge from users about their information
needs [c.f. 3]. Studies about the search intermediary and user in-
teraction have demonstrated consistently that search intermediar-
ies attempt to characterize users among numerous facets, includ-
ing knowledge of the topic. Knowledge of the user’s familiarity
with a topic is used by the search intermediary to select appropri-
ate retrieval strategies and information objects for individual us-
ers. The underlying assumption is that different objects will be
appropriate for different users depending upon their level of fa-
miliarity with the topic. In a physical library with human search
intermediaries, this type of personalization is possible, but how do
we offer this in a digital library environment, where interactions
are typically limited to user and computer?
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In information filtering and retrieval, systems employing user
modeling attempt to replicate some aspects of the user modeling
function that are performed by human search intermediaries [c.f.
2]. These systems typically require the user to actively participate
in the construction of the user model. However, there are a num-
ber of drawbacks with techniques for user model construction. For
instance, many users are generally unwilling to explicitly partici-
pate in user model construction. Additionally, models are often
incomplete in that they do not account for changes in the user’s
knowledge states. There has been substantial effort devoted to
obtaining information for user modeling implicitly, primarily
though the observation of “normal” human search behavior [c.f. 5,
6]. Behaviors most extensively investigated as sources for implicit
feedback have been reading, saving and printing. It has been sug-
gested that contextual factors, such as topic familiarity and task,
affect the rate of occurrence of these behaviors [4]. While it is
commonly acknowledged that topic familiarity is an important
factor influencing information seeking, no one has suggested how
to automatically capture knowledge about topic familiarity or how
to use this to tailor retrieval. Our current work focuses on identify-
ing information search behaviors that might be directly related to
topic familiarity. We begin our investigation with the examination
of two such behaviors, reading time and efficacy.

2. METHOD

A secondary analysis of data was employed for the method of this
study. The data for this study was extracted from trace files gener-
ated during a TREC-8 Interactive Track Study [1]. We include
only a brief overview of the method for this study in this report.
For a more detailed review, interested readers are referred to [1].

2.1 Participants & Procedures

A total of 36 volunteers, recruited from the university community,
participated in the original study. The general search task required
participants to find, label and save documents that identified dif-
ferent examples of the type of information specified by 6 topics.
Participants were allotted 20 minutes per topic. The experimental
retrieval system used Inquery 3.1.1 with its default values for
indexing and retrieval [7]. The searching was performed on a
database consisting of the full text of articles in the Financial
Times during the years 1991 — 1994. All searches were logged.

2.2 Measures

Participants completed post-search questionnaires, which assessed
participants’ familiarity with each search topic on a 1 to 5 point
Likert scale, where 1 was not at all, 3 was somewhat and 5 was
extremely familiar. Time spent reading a document was derived
from the search logs. Efficacy was measured as the ratio of the
number of saved documents to the total number of viewed docu-



ments. Thus, higher efficacy scores indicate more efficient search-
ing.

3. RESULTS

The means and standard deviations for time spent reading docu-
ments with respect to familiarity are displayed in Table 1. On
average, participants spent less time reading documents retrieved
for topics for which participants had a high degree of familiarity
and more time reading those for which participants held a low
degree of familiarity. Participants spent, on average, a similar
amount of time reading documents for the topics for which famili-
arity level was 2, 3, and 4. A one-way ANOVA was conducted to
evaluate the relationship between reading time and topic familiar-
ity. The differences between these means was not significant.

Table 1. Means and Standard Deviations for Time and Effi-
cacy with respect to Topic Familiarity.

Familiarity Time (seconds) Efficacy
Level M SD M SD
1 23.46 10.71 32 15
2 21.50 8.95 .38 .18
3 20.90 11.24 42 21
4 21.44 15.34 45 .16
5 16.57 7.32 43 15

The means and standard deviations for efficacy with respect to
familiarity are also displayed in Table 1. For most cases, the more
familiar participants were with the topic, the higher the efficacy
score. A one-way ANOVA was conducted to evaluate the rela-
tionship between efficacy and familiarity. The differences be-
tween the mean efficacy and familiarity was significant, F (4,
206)=2.9, p<.05. A Dunnett’s C follow-up test was conducted to
evaluate pair-wise differences among the means. The Dunnett’s C
test identified significant differences between the mean efficacy
scores for familiarity of 1 and 3, 1 and 4, and 1 and 5.

4. DISCUSSION & CONCLUSIONS

The general results from our study indicate that some information
search behaviors, like reading time and efficacy vary with respect
to topic familiarity. Although we found no statistically significant
difference between reading time for topic familiarity, the general
trend suggests that the more familiar one is with a search topic,
the less time one spends reading. The mean time spent on topics
where participants rated their familiarity as 2, 3 or 4 was similar
(21.50, 20.90, and 21.44, respectively). The mean time for partici-
pants whose familiarity was 1 was higher (23.46), while the mean
time for those whose familiarity was 5 was somewhat lower
(16.57). Efficacy was found to increase with topic familiarity; the
more familiar participants were with a topic, the more efficient
their searching. Post-hoc tests found significant differences be-

tween efficacy and familiarity of 1 and 3, 1 and 4 and 1 and 5. We
understand that the scale which was used to measure familiarity
may not be calibrated optimally for this type of application. How-
ever, these results are encouraging, for they suggest that some
differences in reading time for topic familiarity exist.

We acknowledge several limitations to our study. For instance, we
understand that there are several variables that effect reading time
which we have not taken into account such as individual reading
speeds. Our study was a controlled laboratory experiment where
participants were required to complete search tasks in a specified
time frame. In more naturalistic studies, valid methods of measur-
ing reading time may not be as obvious. Our next step is to de-
velop appropriate methods for measuring reading time and topic
familiarity in natural searching contexts. The ultimate goal is to
use information search behaviors to infer topic familiarity. We
believe that this can lead to personalized search interactions and
tailored retrieval in digital library environments.
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