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ABSTRACT 

Education is foundation of any modern society. Self Discovery 

is a key to an individual’s education success. Self Discovery 

learning is the ability of an individual to learn through personal 

experience and natural exploration. Online Discovery learning 

tends to be learner-driven and learner-initiated. Digital reposito-

ry on web is supportive for online discovery learning. In recent 

era, availability of infrastructure, flexibility of time, learning 

resources and their means of sharing has increased adaptability 

of World Wide Web to learn and attain knowledge to a great 

extent. However, most of the e-learners find difficulty to select 

location specific, relevant and significant tutorial on the web. 

Search engines results pages are not based on the interest, know-

ledge level and literacy rate of learner. More amount of time 

spent on searching and filtering and comparatively less time is 

devoted in actual learning. This paper proposes an agent based 

personalized intelligent e-learning model. The essence of perso-

nalized search engine is to save learner’s time to re-rank future 

result list. This Model uses multiple agents which delivers per-

sonalized SERP (Search Engine Results Page) and is more 

suited for personalization of web pages based on learner’s query 

expanded to manifold queries with novel concept of keyword 

research and discover knowledge using browser’s behaviour.  

The proposed model uses web usage mining techniques to dis-

cover the knowledge of learner.  

 

1. INTRODUCTION 

Data and the information available on the web are evolving 

huge. Some of the data are useful while some are not. Search 

engine results too many pages that might not be of the user’s 

interest. User spends lots of time in searching data and informa-

tion on the rich web. Usage of online material is playing an im-

portant role for the learners in self discovery learning process 

but it is difficult to find relevant pages from the web because of 

gigantic web pages.  This paper proposes an agent based intelli-

gent personalized e-learning model.  

 

The objective of the model is to produce preferred, relevant and 

recommended personalized search which provides the result of 

the learner’s query based on the learner' interests and prefe-

rences by re-ranking search engine result pages. Figure 1 

represents an obstruct view of a model which depicts interaction 

between learner and Agents resulting to an Intelligent Persona-

lized Search. Search engine is enriched with implicit feedback 
received from learner’s browser behaviour pattern which is 

stored as web log history and also from explicit feedback 

through opinion of the learner.  

 
Figure-1 Obstruct representation for Agent based Intelligent 

Personalized Search Engine 

 

Query provided by a learner as an input will be processed in step 

by step manner by multiple Agents to generate personalized re-

ranked Search engine pages. The model includes agents like 

Query Expansion agent, First Tier Search Agent, Middleware 

Agent, Web log pre-processor Agent, Web Knowledge Discov-

ery Agent and Opinion Agent. The following sections of the 

paper include related work, detailed explanation of each of the 

agents mentioned in the proposed model followed by conclusion 

and future work.  

 

2. RELATED RESEARCH 
Self Discovery is certainly a key to an individual’s education 

success. Education begins from self discovery learning for eve-

ryone. Self Discovery learning is a kind of autonomous and 

learner’s directed learning. It is the ability of an individual to 

learn through personal experience and natural exploration. On-

line Discovery learning tends to be learner-driven and learner-

initiated. Digital repository on web is supportive for online dis-

covery learning. It may help to probe what learning sequences 

are most effective and why; how different learners may have 

their needs addressed individually [8]. To fulfill the need of 

individual for searching online educational resources the con-

cept of personalization e-learning receives a great deal.  

 

There are plenty of opportunities in research in this area of per-

sonalized e-learning. Researchers have worked using different 

techniques to provide personalization when learner searches 

online learning material on the web. Learner’s searching query 

should be expanded to understand the user request better by 

identifying domain and task of user query and expanding user 

query using contextual information such as domain, user and 

task-specific preferences [1]. To improve search engine quality 

in a domain specific search engine, Natural language processing 

is used to find out the similar words which matches the query 

string. This does not consider user’s interest but only considera-

tion is to improve precision and recalling rate of relevant pages 

available on the web [21]. One of the researchers (I. Seher) has 

proposed the method which is based on rules for extracting the 
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words in the neighbourhood of a target word, then connecting 

this with the surroundings of other occurrences of the same word 

in the text corpus [9]. To get the result of expanded Query there 

are plenty of search engines are available but first tier search 

engines like Google, Yahoo and Bing are providing full proof 

result compared to others [12]. 

 

Results composed from First tier search engines is gigantic. 

Now a day World Wide Web is used for learning due to flexibil-

ity of time, sharing of learning resources and availability of an 

infrastructure etc... Most of the e-learners find difficulty in se-

lecting most relevant and significant tutorial on the web pertain-

ing to their interest. Certain factors should be considered for 

filtration like domain Information, learner’s profiler. Every 

learner is having different potential to learn from the learning 

material based on the different literacy rate of different states in 

India [15]. Research work has proposed to define personaliza-

tion effectiveness based on the entropies and use it to balance 

the weights between the content and location facets [14].  A 

novel technique has been proposed to map a user query to a set 

of categories, which represent the user's search intention. This 

set of categories can serve as a context to disambiguate the 

words in the user's query. For example, if the category "cook-

ing" or the category "fruit" is associated with the query "apple", 

then the user's intention becomes clear [5]. Category mapping 

can be generated from user’s profile with knowledge base. 

 

Recently there has been a growing amount of research move-

ment on learning aspects of the personalization problem. To 

solve this problem various web based educators rely on human 

participation to collect profile information about users. This 

endures from the problems of the profile data getting out of date 

as user preferences change over time. Research has been done to 

provide several techniques in which user preferences are auto-

matically learned from Web usage data by using web data min-

ing techniques [2].  

 

Due to large amount of “irrelevant information” in the web log, 

the original log file cannot be directly used in the web usage 

mining procedure. Therefore the pre-processing of web log file 

becomes imperative. To achieve appropriate mining on data, the 

design of a data e-learning web-house as supporting structure for 

future e-learning personalized systems has been proposed [17].  

 

To provide learner with more personalized services, [20, 23, 25] 

Web usage mining can mine the server’s log and the database to 

find the user’s usage patterns. Data pre-processing is the re-

quired step to mine the web data. The survey on the pre-

processing techniques has been done to identify the issues and 

how web usage mining pre-processing can be improved for pat-

tern mining and analysis. Quality of pattern mining and pattern 

analysis is fully dependent on pre-processing step. The result of 

survey summarized the existing web log pre-processing tech-

niques and concluded that Server log file is considered most 

authentic source for web usage mining. So it must be standar-

dized and needs to be updated to capture user access data [24].  

 

Research has introduced the Internet Search Advisor (ISA), a 

personalized, knowledge-driven search system that helps the 

user to find web information based on individual preferences. A 

data Miner is implemented to extract association rules and se-

quential patterns based on an improved DHP algorithm that 

reduces the cost of the trim process [6].  

 

With multi background student Environment, web based perso-

nalized learning recommender system provide learning recom-

mendation to the students. The study has proposed a framework 

with two related technologies: one is a multi-attribute evaluation 

method to justify a student's need, and another is a fuzzy match-

ing method to find suitable learning materials to best meet each 

student need [16]. Personalized search engine system has been 

proposed which could not only implicitly collect users’ personal 

information and provide query expansion, but also provide the 

personal re-sort results. One of the researchers has proposed 

model to enhance personalized learning using learning style [7]. 

He had used two techniques for identifying learning patterns of 

learners and sequence of choosing learning resources: Associa-

tion rules and Sequential patterns. Research work has presented 

a framework for mining, tracking, and validating evolving multi-

faceted user profiles on Web sites that have all the challenging 

aspects of real-life Web usage mining, including evolving user 

profiles and access patterns, dynamic Web pages, and external 

data describing ontology of the Web content [22],[26]. Persona-

lized intelligent search engine based on web data mining in-

volves not only data mining techniques but also artificial intelli-

gence, pattern recognition, natural language retrieval, formal 

description and other related disciplines. So researchers of paper 

[10] depend on the development of these related disciplines to 

achieve real personalized information retrieval. In [4] new web 

search personalization approach that captures the user's interests 

and preferences in the form of concepts by mining search results 

and their clickthroughs.  

 

Web recommender system has been proposed with a hybrid 

feedback mechanism that extracts a user’s preference informa-

tion and its associated Web-browsing behaviour [13], recom-

mended learning objects are obtained by using a range of rec-

ommendation strategies based mainly on content based filtering 

and collaborative filtering approaches [19].  

 

In paper [3] system is designed based upon the IEEE Learning 

Technology Systems Architecture (IEEE LTSA) architecture; a 

feedback extractor with fusion capability is introduced to com-

bine multiple feedback measures to infer user preferences. The 

future work is suggested that learner’s model should be com-

prised of three components: learner’s profile, learner’s know-

ledge and learner’s educational preferences [18]. 

 

By considering and accepting research work and future sugges-

tion given by the author, we have proposed an agent based per-

sonalized intelligent e-learning model.  

 

3. COMPARATIVE STUDY OF EXISTING 

ARCHITECTURE 
We have studied on existing models on personalization e-

learning used to study comparative analysis. Table 1 demon-

strates comparative study based on the 5 parameters like Query 

Expansion, Learner’s profile, Web log pre-processing, web 

knowledge discovery and opinion.  Correct tick mark in table 1 

suggests how the property of parameter has been achieved and 

guided to use all the stated parameters in the proposed model.
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Existing Architecture 

Parameters 

Query Expan-

sion  
Learner's Profile  

Web log pre-

processing  

Web knowledge 

Discovery 
Opinion  

A Framework for Using Web Usage 

Mining to Personalize E-learning 

X X X 

 
To get learning 

style,  Association 

rules and Sequential 

patterns  used 

X 

A Personalized e-Learning Material 

recommender system 

X X X 

 
By multi-attribute 

evaluation and fuzzy 

matching method  

X 

A Personalized E-Learning System 

Based on User Profile Constructed 

Using Information Fusion  X 

 
User Profiling as 

an implicit feed-

back 

X X 
 

Feedback 

Extractor 

An Adaptive e-Learning Recom-

mender Based on User’s Web-

Browsing Behavior X X X 

 
Implicit feedback by 

web-browsing beha-

vior 

X 

Automated Discovery, Categoriza-

tion and Retrieval of Personalized 

Semantically enriched e-learning 

resource 

X 
 

Learner's Seman-

tic profile 

X X X 

Automatic Recommendations for E-

Learning Personalization Based on 

Web usage mining X X 

 
pre-processes 

data to build 

learner and 

content model 

 
Pattern discovery 

using web usage 

mining  

X 

Design and Implementation of an 

E-learning Model Based on WUM 

Techniques 
X X 

 
pre-processing 

log data : Re-

quired step for 

web usage Min-

ing 

 
Pattern discovery 

using web usage 

mining and analysis 

pattern  

X 

 Improving Recall and Precision of 

a Personalized Semantic Search 

Engine for E-learning 
X X X 

 
Collecting ontology 

based knowledge 

and applying Se-

mantic web 

X 

Personalized Search Based On 

Learning User Click History  
QE By statis-

tical semantic 

recommenda-

tion algorithm 

X X X X 

 

Table 1 Comparative Study of Personalized E-learning Existing Architecture 
 

All the disclosed architecture does not include all the parameters 

which are beneficial.   

 

 

This gives an idea to merge all the benefits at one place in the 

proposed agent based personalized intelligent e-learning. 
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Figure 2 Comparative studies of existing personalized e-

learning architectures 

 

 

X-axis in Figure-2 presents all the existing architectures and Y-

axis presents no.of parameters employed. It gives an idea show-

casing all the parameters are more or less used and web know-

ledge discovery is frequently utilized by existing models. All the 

stated 5 parameters are providing a significant role leading to-

wards personalized e-learning model. 

 

4. METHODOLOGY 

The proposed model for personalized retrieval of pages through 

search engines is shown in figure 3. It provides general idea on 

multiple agent mechanism designed to achieve intelligent perso-

nalization. Agents include QE Agent, FTS Agent, MF Agent, 

WLP Agent, WKD Agent and Opinion Agent. Input Query pro-

vided by the learner is transferred to each agents in sequence to 

list down re-ranked Search Engine Results Page [SERP], Cus-

tomized SERP and Personalized SERP. 

 

 
Figure-3 Agent Based Intelligent Personalized E-learning Search Engine Model 

 

The working of each of the agents is discussed in the fol-

lowing section. 

4.1 QE Agent  
The purpose of Query Expansion Agent is to process user’s 

Query and find out words which belong to same synset of 

the words contained in the user’s query. E-dictionary would 

be used to realize the purpose. In addition, keyword re-

search tools would be used to collect nearest meaning key-

words. For example, Learner may input the Query “Java 

Tutorial”. QE agent will generate nearest meaning using 
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keyword research tools and would result to synset like java 

tutorial for beginners, learn java, simplifying java, java 

tutorial, sun java tutorial, java tutorial pdf, etc. 

4.2 FTS Agent  

The output of QE Agent is accepted as an input by First 

Tier search Agent to generate search Engine Result Pages 

(SERP) [11]. Google, yahoo and Bing are considered first 

tier or primary, search engines as they own most of the 

search engine’s market share. These search engines usually 

polish the entire web, and in the process create very large 

index databases. This Indexed Database is used to retrieve 

result pages by the search engine. By means of search en-

gine’s Application programming Interface, FTS Agent will 

obtain an output for learner’s Input Query. 

4.3 MF Agent 
Output of the FTS Agent is transmitted to the Middleware 

agent. The task assigned to MF agent is to re-rank on 

Search engine result pages leading to personalized retrieval 

of the pages. User profile will be built which would store 

user preferences, his/her interest, level of expertise, his 

preferred format of learning content, age of the learner, 

domain information etc. required for personalization. The 

information will be collected by user profiler to deliver 

personalized information using the collaborative filtering 

algorithm. MF Agent would then make use of user profiler 

to re-rank the pages, it uses learner’s Profile. 

4.4 WLP Agent 
The function of Web Log pre-processor agent is to pre-

process the web log providing it for the knowledge discov-

ery task. To achieve appropriate mining on data, Web Log 

Pre-processor is required for the design of a web-house. 

Due to large amount of relevant and irrelevant transactional 

data exists in web log, pre-processing filters irrelevant data. 

Pre-processing techniques like extracting, cleaning, trans-

forming, loading and integration would be surveyed and 

used for pre-processing. The output of this agent would be 

the data webhouse with the pre-processed web log mart. 

4.5 WKD Agent 
Web Knowledge Discovery which is also known as web 

mining consists of three categories: Web Usage Mining, 

Web Structure Mining and web Content Mining. Web 

Usage Mining plays major role for collecting information 

preferred and utilized by each individual leaner. Web Dis-

covery Agent proposed in the architecture will accept out-

put of web log pre-processing agent. Agent will study the 

browsing behaviour and pattern of learner like which web-

sites have been visited, how much time has been spent on 

the content, sequence of the visited content etc. By means 

of deriving this type of information, web usage mining is 

used to associate, classify, correlate and cluster the learn-

er’s preferences. Proposed agent will use web house intelli-

gently to learn user preferences by using web usage mining 

techniques. This has the potential to discover the know-

ledge regarding preference of the learner. 

4.6 Opinion Agent 
Explicit feedback has an added value to the expected 

intelligent outcome. Opinion Agent will use the learner’s 

opinion to re-rank the personalized Search Engine Result 

Pages. Opinion mining techniques would be used for the 

same. This agent would also be expected to learn opinions 

of the learner from the social bookmarked facet. 

 

5. BENEFITS OF PROPOSED MODEL 
The model proposed in the paper would result into filtered 

but relevant material to a learner. This would reduce lots of 

effort and time of a learner wasted in searching the relevant 

content. This would in turn assist in retaining interest of a 

learner in his willingness to gain knowledge and learn ra-

ther than discouraging him in using World Wide Web for 

learning. Usage of Keyword Research Tools would result 

into search in widened but relevant horizon.  

 

6. CONCLUSION AND FUTURE 

WORK 
The focal point of the model was utilizing all the agents 

effectively to generate preferred, relevant and recommend-

ed personalized intelligent e-learning for the learner. The 

Model has good characteristics in providing preference to 

the learner with novel approach of finding nearby meaning 

of query and learner can also recommend result pages by 

their opinion. With this characteristic of the model ability 

of an individual will be increased to learn through personal 

experience and natural exploration. Our work would ex-

plore each and every agent to get efficient result of intelli-

gent model. Future work also includes implementation and 

analysis for the same. At the first stage, First Tier Search 

Agent is used to collect the large amount of web pages on 

learner’s Query but in future Web Crawler and Web Index-

er Agent will be included to make first tier independent 

Agent.  
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