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ABSTRACT 

In today's digital landscape, there is an abundance of websites containing vast 

amounts of information. However, the challenge lies in extracting valuable 

knowledge from this sea of data. Knowledge serves as the foundation for 

making informed decisions, making it essential to develop efficient mining 

approaches. This research aims to address this problem by proposing a novel 

framework. The framework will focus on analyzing diverse datasets, particularly 

those related to educational, administrative, and student activities at the 

University of Science and Technology. Through an in-depth analysis of this 

data, the quality of services provided by the university will be evaluated. The 

ultimate goal is to make optimal decisions that will enhance the university's 

overall performance. This includes selecting the best teaching staff and 

improving various other services to ensure a higher level of efficiency and 

effectiveness. 

Keywords: Data mining, Rules Discovery, Quality Assurance, Web mining, 

Web Content, Web Usage, KDD. 
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1. INTRODUCTION 

Computer science evolved during the last years of the last century, dramatically and rapidly, besides the 

emergence of many technologies which served humans such as: database, data warehouse, and data 

integrated, also environment communication, networks, Internet, etc., that contribute to the rise of 

information. 

There are many websites that involve a lot of data but the problem lies in the fact that taking a decision 

in getting the information and finding out knowledge is quite difficult. For this reason, the mining approach 

is required to find a proper solution to this problem. 

In this study, the content of the various websites of University of Science and Technology will be 

analyzed in an attempt to find a solution for the problem of the research which is the evaluation of services 

quality offered by the university. 

Accordingly, the available data will be analyzed to evaluate the educational, administrative and students’ 

activities and services because they are the primary services for any educational institution. Algorithms data 

mining are used for that to create a general role for prediction process with any new case. 

After that, we are going to depend on the role that will occur during the contact with a new process so 

that we realize from the beginning what is good or not. By this, we will predict the quality of primary services 

in the university. A new framework will be to extract the patterns from the historical data. The resulted 

patterns will be the basis to create a general role to data with any new case and predict its result. 

2. PROBLEM STATEMENT 

The study deals with the following issues: 

Discovering knowledge from the large volume of data is difficult and not effectively utilized. 

The discovery of uninteresting patterns included repeated, conformed, generalized, and specialized 

knowledge from data mining process. 

3. RELATED WORK 

In [3], the authors introduce novel possibilities for leveraging robust graph representations in 

conjunction with popular machine learning algorithms. They demonstrate how graph distance can be used 

to assess graph similarity and adapt well-known algorithms like k-means clustering and k-nearest neighbors’ 

classification to operate on graphs. The effectiveness of these techniques is evaluated in the field of web 

content mining, where multiple approaches for representing web document content using graphs are 

introduced. 
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In (Ahmed, 2025) [4], the authors compare different web page representations and highlight the impact 

of data collection and classification processes on the results. They find that a binary representation yields the 

best performance in binary classification scenarios, but note that other representations may be more 

effective as the number of classes increases. 

In [5], the authors address the challenges of accessing consumer opinions prior to the internet era. They 

focus on customer reviews as a valuable source of information and propose a visual analysis system for 

comparing consumer opinions across multiple products. They introduce a supervised pattern discovery 

method to automate the identification of product features from reviews. 

In [7], the authors present a system that allows analysts to interactively correct errors of an automatic 

system, making the process more efficient than manual tagging. Future work includes improving automatic 

techniques, studying the strength of opinions, and extracting useful information from other opinion sources. 

In [10], the authors propose a solution for concise and conceptual audience metrics in web analytics. 

They discuss techniques for mining web pages generated by web servers and introduce term-based metrics. 

They leverage term grouping algorithms and concept hierarchies from ontologies to aggregate the metrics 

into concept-based metrics using OLAP tools. 

In [6], the authors develop indicators of the quality of service provided by Egyptian universities through 

electronic means. They aim to assure students that the university provides high-quality decisions through 

the internet as part of the educational experience. 

In [8], the researchers divide evaluation criteria for educational websites into content and technical 

aspects. They propose nine criteria to help teachers evaluate websites for personal resource use and 

classroom implementation, distinguishing between informative and well-designed websites and those that 

are uninformative and poorly designed.  

In [10], the authors discuss the usage of the internet as a source of information and emphasize the 

importance of evaluating information skills that will be utilized throughout one's lifetime. 

4. The NWMA Approach 

4.1. The NWMA Approach Framework 

The main core of this research is building a good framework to discover the patterns which will lead to 

evaluate the university services.  

This evolution process will support the university to improve its performance. Figure (4.1) shows the 

framework of the proposed approach. The proposed approach consists of five main steps as follows:  

1. Settings the parameters and creating of nodes. 
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Evaluation 

classification 

Generate Rule 

Data Set 

Setting parameters 

Terminate 

Produce Recommendation 

Print Result 

Yes 

No 

2. Classification of parameters. 

3. Computing of Attributes. 

4. Generate partial rule. 

5. Produce of final results. 

                        Figure (2): Framework. 

4.1.1 Setting parameters 

There are many factors on which I will depend in evaluation of the educational services in 

university of science and technology. 

Such factors vary with each other in the degrees of importance.  

There are primary and secondary standards. So, the degree of significance has been recorded for 

every standard. 

 The objective of this is: 

- Achieving flexibility:  
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To be able to decrease and increase the standards of evaluation and this facilitates the decrease and 

increase the percentage significance so that it does not affect the total percentage.  

- Obtaining accuracy: 

All the standards do not have equal values in measuring performance. 

However, there is a great significance for some standards of the decision makers. 

 The following table shows every group with its significance so the total degree is the full percentage 

%100. 

The parameters are classified into two classifications: 

4.1.2 Classification of Parameters: 

We will classify parameters into two classes: 

 Main Attributes:  

In table (1) shows that: 

Educational services Administrative services Student Activities 

%50 %25 %25 

Table (1): Main Attributes. 

 Secondary Attributes 

In table (2) shows that: 

Student Activities Administrative services Educational services 

Achieving 

O
bjective 

Student's 

interaction w
ith The 

Activity 
Carrying O

ut The 

Activity 

Utilizing The 

Activity 

Q
uality System

s 

D
ealing w

ith 

Custom
er 

Application of 

Regulations 

Perform
ance of 

Procedures 

O
fficial Schedule 

Using LM
S 

Library H
ours 

Using Technology 

D
ealing w

ith 

Students 

The Age 

The Experience 

%50 %25 %25 

Table (2): Secondary Attributes. 

5 Computing of Attributes: 

The following notations are used in the algorithms:  

MC =Main Class  

SA =Secondary Attributes  

CP =Class Degree 

   SP =Secondary Attributes Degree 

WC =Class Weight 

WS =Secondary Attributes Weight 
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1. The following law is used to compute the main class degree:  

   ∑(  )

 

   

        

where, 

CP =Class Degree 

WC =Class Weight 

SA =Secondary Attributes  

n=the number of Secondary Attributes 

2. The following law is used to compute the secondary attributes value:  

   ∑(  )

 

   

       

where, 

  SA =Secondary Attributes  

  SP =Secondary Attributes Degree 

  WC =Class Weight 

   WS =Secondary Attributes Weight 

    n=the number of secondary attributes degree 

5.1. Implementation and Experimentation 

 The Decision Rules Generated from the NWMA approach: 

5.1.1 First: Educational Services 

1. If teacher age =" 30" then bad performance 

2. If teacher age = "30 .. 40"  then  good performance 

3. If teacher age ="> 40" and teacher expertise ="small then bad performance 

4. If teacher age ="> 40" and teacher expertise ="medium" then good performance 

5. If teacher age ="> 40" and teacher expertise ="large" then good performance 

  We used the above rules to building the model that shown in the next figure: 

6 Second: The Administrative Services 

1. If Dealing with Students ="low" then bad performance  

2. If Dealing with Students ="medium" then good performance  

3. If Dealing with Students="high" and applied of regulations="low" then bad performance 

4. If Dealing with Students="high" and applied of regulations="high" then good performance 

We used the above rules to building the model that shown in the next figure: 
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IF Dealing with Students="high" and applied 

of regulations="low"  

then  bad performance 
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 Figure (4): module building for The Educational Services. 
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Figure (3): Module building for The Administrative Services 
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7 Third: Students the Activities Services 

1. If Student interactive="low" then bad performance  

2. If Student interactive ="medium" and Achieving objective ="low" then bad performance 

3. If Student interactive ="medium" and Achieving objective ="high" then good performance 

4. If Student interactive ="high" and Achieving objective ="low" then good performance 

5. If Student interactive ="high" and Achieving objective ="high" then good performance 

We used the above rules to building the model that shown in the next figure: 

 

6.2. Prediction 

 Prediction for The Educational Services 

Now, we will use the new record as attesting data form prediction. So we want to predict the 

performance of the following the teacher by using the next: 

The Experience = " Medium " 

The Age = "43" 

Dealing with Students ="Good" 

Using Technology = "No" 

IF Student interactive ="medium" 

and Achieving objective ="low"  

then  bad performance 

Training 

Data 

 

The NWMA 

Approach 

 

Prediction 

Figure (5): Module building for Students  Activities  Services 
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Library Hours = "Yes" 

Using LMS =" No" 

Official Schedule= "No" 

Performance ="?" 

  We cannot use the rule no. 1 

And We cannot use the rule no. 2 

And We cannot use the rule no. 3 

But we can use the rule no.4 

IF teacher age ="> 40" and teacher expertise ="medium"  

then good performance 

If 43>40 (TRUE) and "medium" ="medium"(TRUE) then good performance 

 The use of the model in prediction is shown in the in the following figure: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure (6): Using Model in Prediction for the Educational Services 

 Prediction for the Administrative Services 

Now we will use the new record as attesting data form prediction. So we want to predict the 

performance of new management by using the next: 
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Testing 

Data 

 

The NWMA 

Performance ? 

Good 

Unseen Data 

(quick, low, high, yes) 

Performance of Procedures ="Quick" 

Application of Regulations ="low" 

Dealing with Students ="high" 

Quality Systems ="yes" 

Performance ="?" 

We cannot use the rule no. 1 

And We cannot use the rule no. 2 

But we can use the rule no.3 

IF Dealing with Students="high" and applied of regulations="low"  

then bad performance 

If high=high (TRUE) and "low" ="low"(TRUE) then bad performance 

The use of the model in prediction is shown in the in the following figure: 

 

 

Figure (7): The Use of Model in Prediction for The Administrative Services 
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 Prediction for Students the Activities Services 

Now we will use the new record as attesting data form prediction.  So we want to predict the 

performance of new activity by using the next: 

Utilizing The Activity = "No" 

Carrying Out The Activity ="bad" 

Student's interaction with The Activity= " Medium" 

Achieving Objective = "low" 

Performance ="?" 

We cannot use the rule no. 1 

But we can use the rule no.2 

IF Student interactive ="medium" and Achieving objective ="low" then bad performance 

If medium=medium (TRUE) and low="low"(TRUE) then bad performance 

The use of the model in prediction is shown in the in the following figure: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure (7): The Use of Model in Prediction for Students’ Activities  Services  

 

Testing 

Data 

 

The NWMA 

Approach 

Performan

ce ? 

Good 

Unseen Data 

(quick, low, high, yes) 

 



 
  

 

 |157 

 مجلــــة العلـوم
 والتقنية الهندسية

 
 جامعة ذمار –تصدر عن كلية الهندسة وكلية الحاسبات والمعلوماتية  -مجلة علمية محكمة 

 ISSN: 2958-809X          EISSN: 2958-8103 2024 يونيو،  الأول ، العـــــــــــدد: الثالثالمجــلد:   

7.1. Conclusions: 

  In this research, we proposed a web mining approach for evaluation of quality assurance at University 

of Science and Technology.  

  We implemented a framework using C++ programming Language. The framework is experimented and 

evaluated using real dataset and results have been presented. 

  The Performance of services in UST depended on educational services. 

7.2. Future work: 

  Future work should consist of more experiments with other dataset, as well as more elaborated 

experiments to optimize several parameters of the algorithm. In addition, the framework can be 

implemented and experimented with large dataset by programming it in any programming language. 
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