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Abstract
A contextual information system is developed by expanding
original query with additional terms identified by global analysis
to improve web search results by interactive query expansion. A
context is any type of information which exhibits user’s intention
behind search. This contextual web search is applied to web
based learning environment. In this a contextual web query tool
is built to provide better search results than the usual traditional
search approach. The contextual information is obtained from
shared content (learning material provided by the teacher subject
expertise) which is available in the learning platform and is used
in a query expansion approach to get more suitable documents
for the learning activities.
This work is a shift from query-centered IR to context-centered
IR which aims to close a gap between user queries and resources
available on WWW.
Keywords: Context, Contextual Information Retrieval, Query
Expansion, Web Search.

1. Introduction

Information retrieval system (IRS) stores and
accesses relevant information as per the user intention for
search. IRS represents documents and queries as a set of
weighted words, and similarity between them is found to
produce ranked list of documents which are assumed to be
relevant to the user query. Document and queries are
represented using various models like the vector space and
the probabilistic models. In this models the specific user’s
search intention and actual topic of the search is not taken
into consideration. That is query based IRS ignores the
user’s search context and returns the similar results for the
same query when entered by the different users [7]. In this
type of IRS, user must have domain knowledge and
interpret meaning of terms according to search goal.
Context is considered as any piece of information that can
be used to characterize the situation of an entity. The

contextual web is based on a user’s intention behind search.

The can be modeled from various information like the
information on the page he is searching and the user's
behavior against those pages. Once you understand the
user's context, you can be more helpful. So, contextual
technologies helps in improving web search results of
query centric IR[13]. Context based IR (CIR) system is an

improvement over traditional query based information
retrieval (IR) system. In this system context or relevance
of search goal is found before searching for desired
documents (resources). This context of search goal is
augmented by modifying original query with additional
terms. These added terms are considered as query’s
context. The contextualized IR systems learn and predict
in advance what information a searcher needs, learn how
and when information should be displayed, present results
by relating to previous information and to the tasks the
user has been engaged in and decide who else should get
the new information[13].

2. Related Work

The Connor and Limbu [3] study implemented and
evaluated contextual retrieval system in which web search
results improved using query enhancement and additional
relevant information by taking users context into account
through user contextual profile. The user profiles are
modeled with the help of implicit (i.e. browsing and typing)
and explicit (i.e. explicit rankings, inputs and instructions)
data. For every user separete contextual profile is
maintained to save contextual data and through knowledge
base these profiles are shared among other users.

The approach [4] proposed tries to close the gap
between users query and structured data. It mines query
logs to find entity synonyms from structured documents
which aim to gain user search intension. In this work[5], in
a dynamic and automated fashion users historical queries
are organized into groups which helps in functioning of
different search engine components and also facilitate
applications, such as query suggestions, ranking of results,
query adaption, sessionization, and collaborative search.
How to obtain, maintain and represent appropriate
information about users multiple interests and how to use
these acquired information to produce personalized search
results are challenges to this approach.

This technique [1] involves users to modify query.
Learning documents are utilized to get extra related
information about user query. Text mining techniques has
been applied on these shared documents to retrieve various
subjects included in those documents. Distinct terms are
presented to user for altering the query and thereby
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improving the results. In this approach [2], context has
been modeled using a domain specific document which
helps to find additional terms more relevant to users search
goal. These retrieved terms are used for automatically
expanding seed query.

3. Proposed System
The proposed system consists of three modules:

Context Modeling Module, Term Selection Module,
Search Module.
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Fig. 1 Proposed System
3.1 Module I: Context Modeling Module

This module builds terminologies for specific domain
and constructs knowledge base. In this module context of
the future search is defined. This module consists of two
sub modules namely: i) Terminology building and ii)
Information Selection.

1) Terminology Building

Terminology is a set of all specialized terms that are
representative of particular domain or subject. It helps in
clear understanding of that domain. Hence a specialist in
that domain builds terminology for a given subject and
will further be used to classify selected resources.
Terminologies are built for different subjects. In addition
this terminology can be applied for automatic performance
evaluation of IR. Based on terminology web search result
can be categorized into relevant and irrelevant documents.
2) Information Selection

Existing educational resources such as files (articles,
book chapters, publications in general) are used to model
domain context. Terminologies from terminology building
module used to categorize these resources before further
processing of documents.
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A domain specialist must select the contents that are good
representatives of the domain from all available
information sources. With the help of these content
representatives (information resources) the system can
work with multiple contexts. If the document shared as a
source of context and includes terms from multiple
terminologies then that document is included in all
subjects.

3.2 Module Il: Term Selection Module

The goal of the term selection module is to recognize
the main terms of all the contextual information gained
from the context modeling module, and to present a list of
(additional) terms for the search module. This module
comprise of further two sub modules: Document ranking
and Term extraction.

Document ranking sub module ranks existing
documents against query terms using BM25 algorithm for
finding contextual information. Term extraction sub
module analyses ranked documents and top 3 documents
are selected as most relevant to query and then using these
documents to find most relevant terms.

3.3 Module I11: Search Module

This module search for original query and expanded
query via web browser. It receives the keywords to
perform the search on the web. The terms extracted in the
Term Extraction module is used to expand original query
and finally resultant query is executed in the web browser.
All extracted terms (generated by the term extraction) are
presented as a suggestion to user. As per interest the user
has to select the terms to be augmented to the original
query for achieving the query expansion.

4. Results

The system has been tested by users for different queries
in software engineering and database system domain and
has collected following results. While testing the system
first 10 web search results (links) are considered for
evaluation and search results have been analyzed using
binary value. The value 0 indicates irrelevant document
and 1 means relevant document. Precision and search
length are two parameters calculated using two
approaches: i) with original query ii) expanded query. The
system shows improvement in precision parameter as
results returned by web search engine are more relevant to
user’s context. It also decreases the search length value.
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5. Conclusions

The use of terminology, shared resources and query
expansion can be considered to implement
contextualization. Shared resources are compared with
original query to rank document according to the higher
similarity with query term. Then from top ranked
documents terms are assigned weight to select most
relevant terms for query expansion. The relevant terms are
presented to user and then user will choose terms for
formulating original query. These expanded query bridges
the gap between users information need and traditional
information search.

The use of global document analysis, BM25 ranking on
existing resources in databases make search results more
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contextualized and therefore more useful to users. The
results showed that the query expansion applied to a search
engine in an educational environment can improve search
results and the students were motivated to use the
improved query functionality. The precision and search
length parameter shows great improvement in result. Thus
overall web search experience is improved.
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