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Abstract

Study on searchers behaviour on the internet is one of the interests among internet researcher.
Typically, many methods have been used to study the searcher behaviour such as questionnaire and
search log analysis. Search log analysis provide in depth information on the keywords that have
been used, change or manipulation of the keywords, the number of attempt, and the time taken to
complete the searching. However, the search log is own by the search engine provider, thus
obtaining the search log might be difficult. To overcome the problem, new method called search
engine interfacing is introduced. This method is aim to interface the search engine using an
interface that can accept keywords enter by searcher and send the keywords to the search engine
for the results. Before sending the keywords to the search engine, the keywords and other related
information will be stored in the database. The search interface has been implemented and used to
study user search behaviour based on the given search task. The searching exercise shows that the
search interface has successfully capture searchers keywords that reflect their search behaviour.

Keywords: Information Retrieval System, Search Engine, Search Log, Search Interface, Search
Behaviour

Introduction

Studying searchers behaviour throughweb search log is vital especially to thesearch providers. The
analysis providesin-depth understanding of the searchersrequirement. Furthermore, it is
wellunderstood that the technology will failif it does not reflect the user’s need [1].Thus,
improvement can be made eitherimproving the web search facility orimproving the document
database.Currently, there are many studiesincorporate search log to keep trackuser searching
behaviour such as [1,2,3,4].

Search log is a timestamps electronic record of interactions between searcher and the web search
engine [5]. The log contains searchers details such as IP and session ID and information searched
which includes the search streams, terms, operators and etc. The information contains in the log
can be used to study and understand the searchers searching behaviour [1,5].

According to Wang et al. [2], search log are accurate, unobtrusive, longitudinal, transactional,
temporal and can be automatically collected and processed. In addition, [2] also highlighted some
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disadvantages of search log such as the data being open to interpretation (accurate or not), privacy
concern, and the vast amount of data gathered can be difficult to manage. However, these
advantages are not the main issue in search log research. It depends on the method and skill of the
researcher to analyse the log and to ensure that it is as accurate as it should be.

However obtaining the log is “expensive” as it was not intended for public access. Therefore,
alternative method is proposed to record the usage and creating researcher’s own search log. In this
paper a framework for interfacing search engine is proposed to capture user search activities.
Google is used as the case study.

Information Searching and User’s Behaviour

Information search on the web is a complex process. The components of information seeking and
searching processes as proposed by [6, 7, 8] are similar but not identical. The major difference of
those processes is the sequence of the execution of the components. Correspondingly, in every
model the main components are the identification of the problem or search task analysis,
information need articulation, formulation of the query, results evaluation, and decision to repeat or
to stop the searching. Theoretically, users will stop searching when they have found what they are
looking for or feel satisfied with what they have achieved.

Problem identification starts with task in hand that users have to search for. According to [9] the
task will determine the information need which is verbalized and translated into a query posed to a
search system. At this stage users need to understand the task. The complexity of the search tasks
is also an important factor in users’ ability to find relevant information and their satisfaction [10].
Complex task might be difficult to understand compared to less complex task.

Information need is the perceived need for information. This need leads to the use of information
retrieval system to get the information [11].  Information need is also associated with the search
task. The task particularly will state the kind of information that the user should acquire. Allen
[12] raises a question “how can users express their information needs in their own terms and still
obtain information that will meet their information need?” The Allen question is concerned with
users’ knowledge and strategy to address their need. In particular, different user might use different
set of queries to achieve the same need.

Once the information need has been identified, the next step is how to represent the information
need to suitable query. Queries are considered as formal statements of the information needs
therefore, the quality of information retrieval depends on the user formulated query. The length of
the query for example will influence the search results. Short queries are used to initiate the search
when the users are not familiar with the subject [13]. This shows that the effect of user knowledge
on query formulation. In contrast to short query, long queries can be used to address more specific
need of the user. This query allows users to naturally and fully describe their information need [14].
As [14] have demonstrated, a long query in web environment is practical and can substantially
improve the quality of information retrieval. Therefore, understanding and knowing how to
formulate the query will benefit best the user.

Query reformulation is a modification to a search query that addresses the same information need

[14, 15]. According to [15], examples of query reformulation are word reorder, white apace and

punctuation, word removal, word addition, acronym formation and expansion, substring,
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abbreviation, word substitution and spelling correction. Users can also benefit from an improved
search experience when performing reformulation [15]. Experience is a kind of knowledge that is
produced from repeating process of searching. After the search session, user will typically update
his or her knowledge about the query manipulation and how to use the search system.

Query reformulation also is a part of user’s strategy to improve the search results [16;17]. This
strategy is also called user’s behaviour[18]. Nachmias and Gilad[18] define search behaviour as a
user plan that consists of a series of actions (steps), aimed at searching information and satisfaction
of the search result. The search results are considered relevant to the users when it matches the
query entered during the search session [19].

Google Search Engine

Google is the general purpose search engine and one of the widely used search tools on the Internet
[20, 21]. Google popularity is due to the number of reasons such as wide coverage and updated
regularly, fast in access, provide user friendly interface, provide links to websites world over and
separate interface for searching journals, images, news, audio and etc[20]. Figure 2 shows Google
main interface.
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Figure 2.Google Search Engined

Framework of Interfacing Google Search Engine

Users’ activities on Google are recorded in the Google’s search log. However, this log was not
available for public access. Furthermore, Google process millions of query every day to facilitate
the searching activities. Therefore, getting the log from Google is not best decision. In this study in
order to capture and record user’s query, an interface called search interface has been developed.
As defined by [2] interface is a layer between the user and the system that facilitates human
computer communication. This interface act as a proxy by interfacing Google search engine. The
interface will receive user’s query, record in the search log and redirect the query to the Google
search engine. Google will process the query and return the results. Through this interface the
user’s query can be retrieved and use in the analysis to determine the user search behaviour.

Figure 3 shows a model of the proposed search interface. Search interface consist of search

interface engine and reporting module. Query entered by the searcher will be stored into a database
and forwarded to Google. The query will not be modified. It will be forwarded as it is.
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Figure 3. A Model of Search Interface

The search interface consists of two parts namely; reference number page (Figure 4) and the
searching interface (Figure 5). Reference number page is an interface that accepts user’s reference
number. In this study, the matrix number was used as the unique reference number. The unique
reference was used to group and index the user’s queries information.
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Figure 4.Search Interface - Reference Number Page

The searching interface (Figure 5) will receives user’s query, records the query, the start time and
sent the query to Google for processing and displaying results. This interface does not modify the
query or delay the search process as it only records the query and then redirects the query to the
Google search engine. This interface consists of two main parts. The upper part with the blue
background is a section where students can enter their queries. The lower part is where the Google
interface and results are displayed. When the students enter query in the blue area, the query will
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be time stamped and stored in the database. The query is submitted to Google which then returns a
list of search result. Figure 6 shows example of the search session.
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Figure 5.Search Interface - Searching Section
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Figure 6.Example of Search Session

Findings

Users’ queries and other information from the searching session have been recorded in the
searchlog. The log is a file where all activities on the web are recorded.Figure 7 shows the example
of the search log that has been recorded. The search log contains information about the user and the
computer used such as user ID and computer IP and information about the search session which
includes the session ID, date and time. Other item in the log such as time different, IP and session
counter, number of attempts and queries, number of terms, terms average and number of unique
terms were calculated by the system. Table 1 shows the list of items in the log and its description.
In this study, only queries were taken for analysis. Other information was used as a reference.
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Figure 7.Example of Search Log

Table 1.Log Item and Description

Column Item Description
1 Num (and record ~ Num is a continuous line number and the record ID is a
ID) reference number of the record in database
2 G (Group number) Indicate the group number
3 Ref. No. Ref. No. is the user ID that is used as a reference for the
particular user.
4 IP Count Counting the number of IP —the counter increase when new
IP found
5 # S (Session) Counting the number of session - the counter increase when
new session found
6 Curr. S Shows the current session
7 Date Shows the date
8 Curr. Time Shows the time of the current search session
9 Prev. Time Shows the time of the previous search session
10 User Time Diff Shows the time different (in second) for each user based on
(second) current and previous search session
11 Session Time Diff ~ Shows the time different (in second) for each session based
(second) on current and previous search session
12 Total Time Total time taken by each user to complete the search task
13 Query Query entered by user
14 Op (Operator) Boolean operator used
15 # of Attempt & Summarize the query used by each user
Query
15 (a) Atp (Attempt) Shows the number of attempt made by user
15 (b) # Term Shows the number of term used
15 (c) T Term Shows the total number of the terms
15 (d) Avg (Average) The query average.
15 (e) #U Term Number of unique terms in the query
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Conclusion

The search interface proposed in this paper is to be used to study the searcher behaviour. In our
previous study [22] this interface has been used to study users’ behaviour on query formulation.
The searcherswere asked to perform a search for a given topic. As the search log provides rich
information on the search activity, the data provide the insight on how the searchers performing the
search and the strategy used in order to achieve the search goal.

The use of search interface to study the search behaviour is an alternative approach as the search log
IS very expensive to be obtained. There might exist some delay between the actual search time and
the time recorded at the server which might reflect the speed. However, this limitation can be
ignored as the concern is not the speed of the search task but the overall time spends on searching.
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