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Abstract

Search is one of the most challenging and
interesting problems in information retrieval system.
Many studies have been published related to this
problem. To date, web searcher is facing with
information overload phenomena.  Information
overload is a situation where too much information,
therefore user need to filter the useful information
from the abundance of information published on the
web. Due to these phenomena, user satisfaction
towards the search result has also decrease. This
paper investigates the factors that affect user search
satisfaction.  Initially, user knowledge has been
found as the main contributing factor. The overview
of user knowledge and other factors is discussed in
this paper.

1. Introduction

Search is one of the most challenging and
interesting problems in information retrieval system.
Many experts claim that continued research into its
mysteries will provide the commercial and academic
benefits to mimic human intelligence [1]. Typically
there are two main groups of search system that is
online directory and search engine ([2], [3] [4]).
Online directory such as Yahoo! depends on human
for it listing and search engines such as HotBot
create their listing automatically [5].

To date, many documents, web pages, images and
etc have been published online. Many of these have
been indexed by the search system. The abundance,
of these materials cause information overload. [6]
highlighted that the unpredicted rapid explosion in
the volume and variety of sources in the Internet has
brought many problems, typically, too much of a
good thing, useless information and inaccurate
information. Too much of a good thing overload
users to filter the best out of the best, while useless
information is the one that can not be trusted, vague
and suspicious content. In 1998, the World Wide
Web (WWW) was estimated contains about 800
millions index able pages, encompassing about 6
terabytes of text and on about 3 million servers [7].
When searching, user can be overwhelmed by
thousands of results by a search engine, few of
which are valuable [8]. Information overload put

users at stress and causes difficulty in searching and
filtering the unwanted information.

Therefore, Due to these phenomena, user
satisfaction towards the search result has also
decrease. The remains of this paper will discuss on
an overview of search satisfaction and the factors
that contribute to the search satisfaction.

2. An Overview of Search Satisfaction

Search satisfaction is one of the indicators in order
to determine the wuser achievement of his
information need [9] Information need is the
information required by user to solve or fulfill
certain tasks. A number of factors have been
identified to contribute to the satisfaction or search
success, typically, experience ([10]; [11]; [12]; [13],
domain knowledge ([14]; [10]), gender ([15]; [16];
[17], and cognitive process ([10]).

Initially, these factors are the pre-determinant for
query selection and manipulation. As in the search
system, query plays an important role to ensure the
search satisfaction, understanding and knowing how
to formulate the query will benefit best the user.
Previous research has also proved that query-based
search system is more popular compared to other
search systems ([12]; [18]).

Experience for example significantly affects users’
attitudes towards search engines [12]. It provides a
heuristic strategy to identify and formulate the
suitable query for a given task. As highlighted by
[11], experienced individuals are more likely to
search for alternative sources for information and be
less reliant on the domain. The increase of
experience in information search will also guide
user to select strategies that lead to more successful
results [13]. Earlier study by [19] suggested that
subject knowledge became a factor for search
satisfaction only after searchers have had a certain
amount of search experience.

Previous studies defined search satisfaction based
on different views. One view defines search
satisfaction based on the performance and times
spent in search system. [20] indicate that search
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performance (correctness or accuracy, time) and the
searcher’s attitudes (confidence and satisfaction)
influence the overall search satisfaction. [21]
defines search satisfaction is when user found a
target topic within 30 minutes. [21] justification on
the search satisfaction does not consider other
factors such as computer specification and operating
software, network traffic, and search system
response time. These factors can affect the
searching speed such that low processor capacity
might increase the time taken by the computer to
process the signal at the computer level. Network
traffic during the peak time will reduce the
transmission speed as many user access the network
at the same time will increase the load of the
network. In addition, concurrent queries made by
searchers around the world will reduce the search
system response time, thus increase the waiting
time.

Another view defines search satisfaction based on
user interaction with the search results. [22] define
that user is considered satisfied with the search
when they pick up the results, the time he spends at
these documents and whether or not he prints, saves,
bookmarks, e-mails to someone or copies-and-
pastes a portion of that document. In addition, more
time spent by users in glancing through the
document, the more importance that information to
those users [23]. [24] view search satisfaction as a
constructive effect which lead to the correct
inference. Other researchers define search
satisfaction based on the judgment of the relevance
of the search result.

Typically, search system such as Google organizes
the search result based on the relevancy score. [25]
define search satisfaction by the number of clearly
topically relevant references in the top twenty items
retrieved. On the other hand, [26] defined search
satisfaction as finding a website that contained the
precise information defined in the search task. In a
study by [27], children were judged to be successful
if they found any relevant information pertaining to
their topics. Satisfaction can also be defined as a
subjective state of satisfaction with all aspects of the
purchase decision after the decision has been made
[28].

Different views of the search satisfaction are
influence by how someone evaluate and judge the
search result. As this study is concern, the search
result is generated by the search system’s processor
based on the query entered.

3. User Knowledge and Search Satisfaction

Knowledge can be defined as knowledge of objects
(factual knowledge), knowledge of events

(experiential knowledge), knowledge of
performance (process knowledge) and meta
knowledge [50]. Earlier study by [29], the
knowledge can be divided into two components;
mechanical aspect of searching and conceptual
aspects of searching. Mechanical aspect of
searching refer to the syntax for entering search
terms and conceptual aspect of searching refer to the
thinking processes and problem solving behavior
involved in online searching. Later, [30] suggests
three layers of knowledge; conceptual knowledge
(to convert an information need into a searchable
query), semantic knowledge (to construct a query
for a given system) and technical knowledge (to
enter queries as specific search statement).

Hence, in this study, user knowledge is divided into
two that is knowledge in the domain and knowledge
on how to use the search system (or knowledge on
the search system).  Utilizing both types of
knowledge will contribute to search success [31].
Knowledge on the domain is a depth understanding
of the domain including the search topic. It can be
described as knowledge of facts, concepts, and their
relationship in a specific domain [32]. Research has
shown that the more familiar user to the topic, the
more efficient their searching [33]. Knowledge on
the domain also influences the query formulation
and reformulation which apply as the search tactics
([34]; [35]). The search tactics change over time as
the students’ domain knowledge changed.

Knowledge of the search system is the knowledge
on how to use the search system including the
facilities and the strategies supported by the search
system. Researchers believe that the usefulness of
the search results and search productivity depends
on the searcher’s ability to understand the system
([29]; [36]; [37]) and use the technology effectively
[38]. Advance facilities such as assisted tool which
are typically available at commercial search engine
have been found to have a significant effect on the
performance, satisfaction and confidence [20]. In it
absence, Boolean operators was also found to be an
effective means for improving user performance.
Knowing how to use boolean to formulate query is a
great advantage for web users [39]. Therefore, it is
no doubt that Boolean has been recorded as the most
frequently used facility to support searching [18].

[37] has conducted a study on student’s searching
behavior.  Their study reveal that the system
knowledge is crucial as one of the students’
feedbacks yield that training on how to use the
system is one of the constraints for web searching.
The searching behavior of the users illustrates that
they would have greatly benefited from easy and
immediate access to knowledge tools and those that
support navigation.
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High domain knowledge enables users to search
effectively, and provides a richer set of concepts and
terms for query formulation [32], thus initiate a
successful search ([38]; [10]). Research has found
that having technical searching skills alone is not
adequate to search success [40]. Conceptual and
semantic knowledge related to the query is required
to articulate a good query ([41]; [40]).

4. User Search
Satisfaction

Behavior and Search

PageRank is an algorithm to determine a document
relevancy based on hyperlink in and out from the
document [42]. PageRank has successfully sort the
search results based on the relevancy of the
documents or information without human evaluation
of the content [43]. Thus, provide unbiased results
to search queries. In contrast, [44], point out that
incorporating user search behavior in web search
system will significantly improve the web search
ranking.

[23] classifies the queries into two corresponding
categories; broad queries and narrow queries. Broad
queries come from a novice and may contain very
few terms such as “election”, “giraffe”” and “tropical
forest”. Narrow queries on the other hand, are
expected from experts and may contain multiple
qualifying terms for example “concept based
relevance feedback for information retrieval”,

“parallel sorting neural network”, and etc.

Based on the pattern of searching, the search
behavior can be divided into three category; top
down, bottom up and mix strategy [10]. [10] also
stress that the use of these strategies is associated
with the kind of search task, especially with how the
information was structured in the web, and with the
user experience with web searching. How the
information was structured in the web is related to
the depth and breadth of web search system design.

[45] characterized search behavior at the individual
level in terms of depth of search, dynamic of search
and activity of search. On the other perspective,
[46] define information search behavior on the web
into two activities; inter-site and intra-site search.
Inter-site search is a search to other web pages,
while intra-site search is a search within a site. [46]
highlight that web searcher typically cycles both
activities as they are searching and move through
the information environment of the web. [46] then
defined both activities respectively as measures of
the breadth of the search and the depth of the search.
In this study the measurement of the behavior is
based on the depth and breadth of query
manipulation.

Both concepts breadth and depth of search are not
new in the field of consumer behavior and computer
science.  As illustrated by [46], in consumer
behavior these concepts are similar to the way a
consumer moving through a shopping complex to
find what he/she desired. ~While in computer
science these concepts are formulated as search
algorithms that search a problem space to find the
specific solution [47]. Even though, these two fields
viewed breadth and depth of search differently, the
nature, aim and the final outcome of both activities
are similar i.e. browsing the potential node (web
pages, links, sub-tree, etc.) to get the solution at
minimum cost (reduce search time).

In this study breadth and depth strategy is focus on
how users manipulate the query. Breadth query
strategy is conceptualized as when users tend to use
the same level of queries which will be divided into
three types of search strategies; keyword search,
wide search definition and general knowledge [26].
The depth of search query is conceptualized as a
focus on the topic of search. The strategies involves
are complex search, computer convention and
Boolean search [26]. [48] in their study on online
customer search behavior define search depth as the
number of unique retailer web sites within a product
category visited during a search session.

The natural tendency of individuals to search
broadly or narrowly may have an impact on their
success or satisfaction in searching for information
on the web to solve user problems [49]. [49] used
breadth and depth measurement to the way
individuals use hypertext.

5. Conclusion

Previous studies have shown that user knowledge
typically topic understanding and search system
understanding to have a significant effect on the
search satisfaction. This knowledge also influenced
user search behavior. User search behavior is the
action undertaken by search user, particularly in
manipulating the query. The user behavior on this
part is crucial as the query use will determine the
result. As such, general query used will return
millions of general results, whereas specific query
will return less result but more focus to the search
topic. The active user will take the advantage of
the facilities offered by the search system to
manipulate and narrow the search in order to get the
best result. One of the strategies that have not been
widely studied in the domain of search system is the
breadth and depth of query manipulation. Breadth
and depth behavior of manipulating the query will
affect the search performance, thus affect the search
satisfaction.
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