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Abstract:  

In this research work, the performance of various feature selection algorithms was evaluated on different classification algorithm 

using the students performance dataset generated for the study. The proposed study made several comparisons to evaluate the 

effectiveness of the feature selection techniques using the measures involving error and accuracy parameters. The overall aim of 

the study was to analyze the effectiveness of various algorithms to predict poor, average and good learners not only on basis of 

academic performance but also other factors. The dataset for the study was referred from the college that included the details of 

the students like QOS, HOCC. Other parameters were also considered using dummy data to evaluate the overall performance of 

the student except the academic performance. Thus, it could be useful to the educational leaders and management of the colleges, 

if the features in the currently available data can be acting as the indicator for predicting the performance of the students. The 

major objective of this study is to analyze the student’s data available in the college to identify any specific patterns that might be 

useful in the prediction of their performance. The specific objective of the study is to classify students according to their 

performance in the academic as well as other factors apart from academic performance. 
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INTRODUCTION 

Data Mining is the automatic discovery of relationships 

typically in large database and, in some instances, the use of 

the discovery results in decision making. This is an essential 

process where intelligent methods are applied in order to 

extract data patterns.  

 

Two main reasons to use data mining: 

 Too much data and too little information  

 There is a need to extract useful information from the 

data and to interpret the data 

 

However, Data mining can automate the process of finding 

relationships and patterns in raw data and the results can be 

either utilized in an automated decision support system. This 

is why to use data mining, especially in science and business 

areas which need to analyze large amounts of data to discover 

trends which they could not otherwise find. 

 

Educational Data Mining 
Educational Data Mining is an emerging discipline, concerned 

with developing methods for exploring the unique types of 

data that come from educational settings, and using those 

methods for better growth of faculty. Data mining is extraction 

of interesting patterns or knowledge from huge amount of 

data. As we know large amount of data is stored in educational 

database, so in order to get required data & to find the hidden 

relationship, different data mining techniques are developed & 

used. There are varieties of popular data mining task within 

the educational data mining e.g. classification, clustering, 

outlier detection, association rule, prediction etc  

 

Classification and prediction are two forms of data analysis 

that can be used to extract models describing important data 

classes or to predict future data trends. Such analysis can help 

provide us with a better understanding of the data at large. 

Here we apply basic techniques for data classification, such as 

how to build decision tree classifiers, Bayesian classifiers, a 

test set is used, made up of test tuples and their associated 

class labels. These tuples are randomly selected from the 

general data set. They are independent of the training tuples, 

meaning that they are not used to construct the classifier. The 

accuracy of a classifier on a given test set is the percentage of 

test set tuples that are correctly classified by the classifier. The 

associated class label of each test tuple is compared with the 

learned classifier’s class prediction for that tuple. describes 

several methods for estimating classifier accuracy[2]. If the 

accuracy of the classifier is considered acceptable. The 

classifier can be used to classify future data tuples for which 

the class label is not known. Different classification processes 

are data cleaning, relevance analysis, attribute subset 

selection, data transformation, and reduction. 

 

BAYESIAN CLASSIFICATION 

Bayesian classifiers are statistical classifiers. They can predict 

class membership probabilities, such as the probability that a 

given tuple belongs to a particular class. Bayesian 

classification is based on Bayes’ theorem, described below. 

Studies comparing classification algorithms have found a 

simple Bayesian classifier known as the naïve Bayesian 

classifier to be comparable in performance with decision tree 

and selected neural network classifiers. Bayesian classifiers 

have also exhibited high accuracy and speed when applied to 

large databases. Naïve Bayesian classifiers assume that the 

effect of an attribute value on a given class is independent of 

the values of the other attributes. This assumption is called 

class conditional independence. It is made to simplify the 

computations involved and, in this sense, is considered 

“naïve.” Bayesian belief networks are graphical models, which 

unlike naïve Bayesian classifiers, allow the representation of 

dependencies among subsets of attributes. Bayesian belief 

networks can also be used for classification. 
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Proposed Method 
Data mining plays an important role in the business world and 

it helps to the educational institution to predict and make 

decisions related to the students’ academic status. The existing 

system is a system which maintains the student information in 

the form of numerical values and it just stores and retrieve the 

information what it contains. So the system has no intelligence 

to analyze the data. The proposed system is a data mining 

algorithm which makes use of the enhanced Bayesian 

algorithm technique for the extraction of useful information. 

Result proves that enhanced decision tree technique provides 

more accuracy over other methods like Decision Trees and 

clustering for comparison and prediction.  
 

As competitive environment is prevailing among the academic 

institutions, challenge is to increase the quality of education 

through data mining. Student’s performance is of great 

concern to the higher education. In this research, we have 

applied data mining techniques by evaluating student’s data 

using enhanced Bayesian algorithm which is helpful in 

predicting the student’s results. We have calculated the 

Entropy of the attributes taken in Educational Data Set and the 

attribute having highest Information Gain is taken as the root 

node to split further. The results generated using Data Mining 

Techniques help faculty members to focus on students who are 

getting poor class results. 

 

OBJECTIVE OF STUDY 

In this research work, the performance of various feature 

selection algorithms was evaluated on different classification 

algorithm using the students performance dataset generated for 

the study. The proposed study made several comparisons to 

evaluate the effectiveness of the feature selection techniques 

using the measures involving error and accuracy parameters. 

The overall aim of the study was to analyze the effectiveness 

of various algorithms to predict poor, average and good 

learners not only on basis of academic performance but also 

other factors. The dataset for the study was referred from the 

college that included the details of the students like QOS, 

HOCC. Other parameters were also considered using dummy 

data to evaluate the overall performance of the student except 

the academic performance. Thus, it could be useful to the 

educational leaders and management of the colleges, if the 

features in the currently available data can be acting as the 

indicator for predicting the performance of the students. 
 

The major objective of this study is to analyze the student’s 

data available in the college to identify any specific patterns 

that might be useful in the prediction of their performance. 

The specific objective of the study is to classify students 

according to their performance in the academic as well as 

other factors apart from academic performance. 
 

My Research Objectives are: 
 

1. To implement enhanced Bayesian algorithm built an 

analytical model of student achievement, using the model 

after pruning algorithm. 

2. To improve the predictions on students performance and 

data processing speed of Education system. 

3. To analyses of three classifiers and finds the best 

performing classification algorithm among all based on 

correct classified instance, incorrect classified instance 

and error rate.  
 

RESEARCH METHODOLOGY 

Data mining is the knowledge discovery process from a huge 

data volume. The mechanism works in large dataset where the 

student performance in the semester activities is evaluated. 

A. Data preparation 

Student related data were collected from the college on the 

sampling method of computer science department from the 

session 2014 to 2017. In this step, data stored in different 

tables were joined into a single set. 
 

B. Data selection and transformation 

In this step only those fields were selected which were 

required for the data mining process. This is shown in the 

table 4.1. 
 

TABLE 1. STUDENT RELATED VARIABLES 
 

Sr. No.  DESCRIPTION 

1 QOS Quality of Syllabus 

2 QOIP Quality of Instruction Plans 

3 HOCC Handling of committees clubs 

4 RM Record Maintenance 

5 EVA Evaluation 

6 QP Question Paper 

7 CACP CA of capstone project 

8 RPP Research Paper published 

9 CA Conference attended paper published 

10 WA Workshop attended 

11 BP Book Computers published 

12 DM Discipline Maintenance 

13 IWS Interactivity with students 

14 EMTE Evaluation of MTE and ETE 

15 AWA Award 

16 LA Leadership ability 

17 FDP Faculty Development program 

18 QUAL Qualification  

 

Proposed Algorithm 

Input: the training sample S; candidate attribute set attribute 

list; classification attribute C. 

 

Output: a enhanced Naïve Bayesian algorithm. 

a) Create a root node N; 

 

b) If the training set is empty, then return to node N and 

marked as Failure; 

 

c) IF T belong to the same class C, then return a leaf node N, 

labeled as class C; 
 

d) IF attribute list is empty OR T in the remaining samples is 

less than a given value, then return a leaf node N, labeled N is 

the most frequent class in T; 
 

e) FOR each attribute list { 

IF candidate attribute is continuous then dispersing 

the attribute; 

Calculate information gain ratio ;} 
 

f) Choosing the candidate attribute with the highest 

information gain ratio, and marking properties as nodes N; 
 

g) For each a new leaf node produced by N { 

IF the leaf node corresponds to a subset of the sample * T  

is empty 
 

THEN 

This leaf node is split to generate a new leaf node, mark it  

as the most frequent class in T 
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ELSE 

Performed on the leaf nodes in modified form tree (T, * T.  

Attribute list) continues to divide it 

 

 

 

RESULTS AND DISCUSSION 

 

Figure 1: Visualisation of all attributes  

 

Figure 2: shows the results depict the Correctly Classified Instances, Incorrect Classified Instances and Error Rate of 

ENBA algorithm. 

 Table 2:  Result Analysis of different algorithms with ENBA  

  

Naïve 

Bayes Decision Stump 

User 

Classifier ENBA 

Correctly Classified Instances 65.18 88.85 61.82 89.76 

Incorrect classified Instances 34.81 11.14 38.17 10.23 

Error Rate 64.55 35.79 99.97 24.7 
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Figure 3: shows the Result Analysis of different algorithms with ENBA  

Table 3: the comparative results of Naïve Bayes , Decision Stump , User Classifier  and ENBA Algorithms  on Correctly 

Classified Instances  

  

Naïve 

Bayes Decision Stump User Classifier ENBA 

Correctly Classified Instances 65.18 88.85 61.82 89.76 

 

 

Figure  4: Shows the percentage of Correctly Classified Instances of Naïve Bayes , Decision Stump , User Classifier and 

ENBA Algorithms    

Table 4: the comparative results of Naïve Bayes , Decision Stump , User Classifier  and ENBA Algorithms  on Incorrect 

Classified Instances  

  Naïve Bayes Decision Stump User Classifier ENBA 

Incorrect classified 

Instances 34.81 11.14 38.17 10.23 
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Figure  5: Shows the percentage of Incorrect Classified Instances of Naïve Bayes , Decision Stump , User Classifier and 

ENBA Algorithms    

Table 5: the comparative results of Naïve Bayes , Decision Stump , User Classifier  and ENBA Algorithms  on Error Rate  

  

Naïve 

Bayes Decision Stump User Classifier ENBA 

Error Rate 64.55 35.79 99.97 24.7 

 

 

 

Figure  6: Shows the percentage of Accuracy of Naïve Bayes , Decision Stump , User Classifier and ENBA Algorithms    
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CONCLUSION AND FUTURE SCOPE  

 

In this research, Using Enhanced Naïve Bayesian Algorithm 

and Decision Tree Classifiers we have addressed the 

prediction of Class Grading of students based on the attributes 

taken. Enhanced Naïve Bayesian Algorithm and Decision tree 

classifiers are used on student's academic data to predict the 

student's performance in class grading. This study will help in 

identifying those students who are below academic activities 

and shown poor, average and good performance in education 

system. The result shows that poor performance in grading  is 

main factor of student’s failure in final exams. The main 

finding of this research is the gathering of knowledge from 

student’s academic performance and to identify those students 

who need special attention. This study also verifies that 

entropy calculated by us shows the same attribute having 

highest information gain which is being taken by WEKA 

simulation tool. Further, data mining techniques can be helpful 

in analysing trends in education, medical, business sector etc. 

 

In this research, using Enhanced Naïve Bayesian Algorithm 

built a analytical model of student performance, using the 

model after pruning algorithm the model was optimized by 

using the model after pruning algorithm and to evaluate 

Correctly classified instances, Incorrect classified instances 

and accuracy ratio of the classification method, it achieved 

good the excavation results. 

 

In future course, we will review the various classification 

algorithms and significance of Prediction approach in 

designing of efficient classification algorithms for data 

mining. Selection of data and methods for data mining is an 

important task in this process and needs the knowledge of the 

domain. 
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