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ABSTRACT 

WWW is one of the most valuable resources of information 

retrievals and knowledge discoveries and it supports Online 

teaching learning process. We can use this resource to upload 

information about particular subject (under course) and can find 

popularity of such information.  

We can extract knowledge from this resource by many mining 

techniques to improve the performance of this information. 

In this paper we are providing an introduction of web mining and 

review of web mining categories. Then we are focusing on one of 

these categories the web usage mining.  

After this we are showing how this category can be used to raise 

the performance of our information. 
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 1.  INTRODUCTION: 
WWW has become one of the most widespread information 

resources. However, it demonstrates many differences to 

traditional information containers such as databases in schema, 

volume etc. Those differences making it challenging for fully use 

web information in an effective and efficient manner. We know 

huge volume of data is available on the internet. Before mining 

we need to gather web documents. Secondly web pages should be 

extracted and represented into some format as they are semi 

structured. Thirdly web information tends to be of diversity in 

meaning, training or testing data set should be large enough. 

Links among web pages are important resource for such type of 

activities. In this paper we firstly provide a survey on web 

mining then pay special attention on web usage mining. In the 

last we are using web usage mining for our teaching learning 

process. Finally we conclude this paper. 

2.   AN OVERVIEW OF WEB MINING: 

Web Mining can be classified into three categories [1, 4] web 

content mining, web structure mining and web usage mining as 

shown in the following figure 1.     

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: Web mining categories 

We provide a brief introduction about each 

category. 

2.1 Web Content Mining: This includes 

knowledge discovery from text documents and multimedia 

documents such as images, videos, audios which are embedded 

in or linked to the web pages [1, 6, 11]. 

2.2 Web Structure Mining: It deals with the 

structure of the hyperlinks within the web itself. This includes a 

newly emerging research area called Link Mining [7] .The 

objects in the WWW are web pages and links are in and out. In 

this section we review two main approaches HITS concept and 

PageRank method. These approaches focus on the link structure 

of the web to find importance of the web pages. 

2.2.1 HITS Concept: In this concept Kleinberg [13] 

identifies two kinds of pages from the web hyperlink structure 

one authorities (pages with good source of contents) and hubs 

(pages with good source of links). Kindly see the following 

figures to understand a non negative authority weight X[p] and a 

non negative hub weight Y[p]. 
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Figure 2 A: Set of Hubs and Authorities 
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X[p] = sum of y[q], for all q pointing to p 

Figure 2 B: X- weight (from [14]) 
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Y[p] =sum of x[q], for all q pointing to by p 

   

Figure 2 C: Y- weight (from [14]) 

 

2.2.2  PageRank representation: This algorithm is 

proposed by L.Page and S.Brin[9,16] and calculates the 

importance of web pages using link structure of the web. In this 

algorithm [16] we assume page A has pages P1, P2,…..Pn which 

point to it(i.e. are citations). There is a parameter‘d’ called 

damping factor and its value can be set between 0 and 1. We 

usually set d to 0.85. The number of links going out of page A is 

defined by C (A). The PageRank of a page is given as follows. 

 

PageRank(A)=(1-d)+d(PageRank(P1)/C(P1)+....+ PageRank(Pn/C(Pn)) 

 

Here note PageRank form a probability distribution over web 

pages, so the sum of all web pages, PageRanks will be one. 

 

2.3 Web Usage Mining: 

Data for this type of mining can be collected at the different 

sources like server level collection, client level collection and 

proxy level collection. This consists of the following tasks [4] as 

mentioned in figure 3. 

 

 

 

 

 

 

 

 

 

 

Figure 3: Web Usage Mining Process 

 

Content Preprocessing: It consists of converting the image, 

text, scripts and other files like multimedia into forms that are 

useful for such mining. Usually this comprises performing 

content mining such as classification or clustering. 

 

Pattern Discovery: It consists of methods and algorithm 

developed from several fields such as statistics, data mining, 

machine learning and pattern recognition. It comprises many 

techniques like statistical analysis, association rules, clustering, 

classification, sequential patterns, dependency modeling etc. 

 

Pattern Analysis: The purpose of pattern analysis is to filter 

out interesting rules or patterns from the set found in the pattern 

discovery phase. 

2.3.1 Application of Web Usage Mining: 

We use this technique for data available on Jazan University’s 

log file. We filter this data and arrange in the form of a table as 

given in table 1. Then we apply statistical and time series 

analysis to find some interested sample to know the 

understanding of the students about C++ language. 
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Table 1: 

 

Average No. of hits/week/topic = 136.33 

 

Average session time (Hrs.)/week/topic = 227.95 

 

Sample Analysis: 

 

1. Pointer topic is less visited by the students because No. 

of hits/week  is less than average no. of hits/week/topic 

2. Pointer topic is less read by the student because session 

time (Hrs.)/week is less than Average session time 

(Hrs.)/week/topic. 

 

Action: We organize a test of 10 marks for 50 students based on 

pointer and get the following result as in table 2. 

 

Table 2: Test 1 Result 

>=8(Greater than  

& Equal to 8) 

>=5&<8(Between 5 & 8) <5(Less than 5) 

5 20 25 

 

Root Cause Analysis: 

As shown in the above table the no. of students having less than 

5 marks is more. It means pointer topic is less understandable 

among students .It may be due to not good teaching or matter 

available on site. 

 

Corrective / Prevention Action: 

We need to give more emphasis on this topic. We arrange extra 

classes and give more exercises on this topic. We also revise 

matter available on this site especially for pointer. 

 

Improvement: 

We organize test2 to confirm our corrective/preventive action and 

get the following result as mentioned in table 3. 

 

Table 3: Test 2 Result 

>=8(Greater than  

& Equal to 8) 

>=5&<8(Between 5 & 8) <5(Less than 5) 

10 35 5 

Result comparison of test1 and test2: 

This is shown in the following figure 4. 
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Figure 4: Between test1 and test2 result 

Finally we reduce number of poor students in pointers as shown 

in the above graph.  

 

3 CONCLUSION 

In this paper we survey the area of web mining. We categorized 

it and focused on one of its popular category web usage mining. 

After this we discussed its application to understand this type of 

mining. Since this is a large area and a lot of work to do. We 

hope this paper could be a useful source to improve teaching 

learning process. This will also help to understand web mining 

for identifying opportunities for further research work. 
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