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Abstract: This paper analyses prediction of student performance and potential difficulties using data mining and classification algorithm. Classification 
techniques like J48, svm and naïve Bayes is applied to create the prototype. This paper emphasizes to represent differentiation in addition to discovering 
the influence of different characteristics on students‟ achievement. Classifier such as svm, j48 and naïve Bayes used which uses student data set .The 

algorithm is compared in different form such as single and multiple classifiers. Among the classifier the support vector machine provide highest accuracy 
than other classifier.J48 is the second best classifier next to support vector machine. In order to increase the effectiveness of the classifier, ensembling 
technique is used. Ensembling combine two or more techniques to enhance the performance of the algorithm which is found single. In this paper 

different ensembling methods are used such as voting and the accuracy increased. 
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1 INTRODUCTION 
In the recent year, the investigation in the educational area 
is increasing alarmingly due to the immense development 
of data that similar to the performance of students‟ 
educational result. It improves the efficiency and quality of 
students‟ performance by predicting factors of the student 
faces. Prediction of students‟ performance is to improve the 
condition of learning in various factors. It helps in predicting 
endanger students during the course time itself and not at 
the end of the course. It acts as an important tool that gives 
information to alter students‟ practices and provide 
information to help students return on track. This prediction 
benefits the students to take steps in advance to avoid poor 
performance and to improve their academic scores. It helps 
both the course teacher as well as the students whose 
performance is weak in class. Student‟s educational 
effectiveness in academic areas is based upon the mental 
and environmental factor can forecast by applying different 
mining methods [9].Education promotes decision-making 
process and build the competitive generation. To forecast 
the student performance various data mining techniques 
are implemented. The student strength varies over the year 
and due to the degradation in the student performance with 
many factors so many student failure increases. Dearth of 
deep knowledge about the course, hard to acclimatize the 
new environment, social media usage, romantic relationship 
and teacher approach to the student and course are the 
most known reasons of the failure of the students. The 
forecast of the student achievements has the benefit of 
identifying earlier the factor and helps to advise prevention 
solution. Data mining is used to generate the significant and 
meaningful statistics from enormous data set using some 
patterns. Data mining techniques are used by many 
Applications such as educational data mining, web mining 
and Text mining uses [9].Data mining is one of the steps in 
KDD Process. From enormous collections of data 
Knowledge discovery (KDD) emphasizes at discovery of 
primary information[12]. Educational Data Mining (EDM) 
refers to the application of Data Mining in the Educational 
viewpoint and is stated as and described by the International 
Educational Data Mining Society in as “new coming 
discipline, concerned with improving Methods for 
investigating the unique types of data that come from 

Educational settings. Data mining methods used to predict 
the educational accomplishment of the learners based on 
their socio-economic situation and prior Academic potential 
[13]. 
 

2. LITERATURE SURVEY 
Hoffait, Anne-Sophie, and Michaël Schyns.[1] the paper 
use data mining tools to predict student academic failure. In 
this paper logistic regression, artificial neuron network and 
random forest used to predict the student academic failure 
by based on the major class. S. Taruna , Mrinal Pandey et 
al [2]. Precise forecasts of students‟ academic effectiveness 
at prior period of the graduation programme aids in 
discrimination of the weak students capable supervision to 
take the required engagements to avoid the failures .Three 
complementary algorithms, namely K-Nearest Neighbor, 
Decision Tree and Aggregating One-Dependence 
Estimators (AODE) constitute the integrated classifier. 
Individual classifiers and voting Methodology are used in 
addition to  KSTAR, OneR, ZeroR, Naive Bayes, and NB 
tree classifiers to check the designed techniques. In this 
paper voting and j48 applied to predict student performance 
and voting applied to combine the classifier. Baldoino 
Fonseca , Evandro B.costa, [3] Proposed that they uses 
data mining method such as support vector Machine, neural 
network, j48 and naïve Bayes to prompt foretell failure 
student in the preliminary programming courses .Support 
vector machine has better metrics than the rest of classifier. 
Tina R , Patil and S. S. Shere[4] In this paper for data to be 
classified both classifier used "Performance analysis of 
Naïve Bayes and J48 classification algorithm for data 
classification." Ali Daud et al. [5] Application of 
classification techniques are explained in the paper. The 
paper forecasts the degree completion status for the 
scholarship Students from different university. In Learning 
Analytics CART, Support vector machine, Bayes network 
and naive Bayes are different classification Algorithm 
used.It is observed that the Support vector machine is the 
most efficient classifier in Prediction based on generative 
and Descriptive classification model. Lotfi Najdi et al [6] 
propose using random forest and CART are operated to 
forecast the student possession and graduation. In this 
study the failure of year down students is differentiated. 



INTERNATIONAL JOURNAL OF SCIENTIFIC & TECHNOLOGY RESEARCH VOLUME 8, ISSUE 12, DECEMBER 2019       ISSN 2277-8616 

3129 
IJSTR©2019 

www.ijstr.org 

Ensemble method bagging used in the system to improve 
the effectiveness of the algorithm. The significant attribute 
in the paper are GPA and secondary school .The precision 
of The algorithm is 88%. This model uses R.Xiaojian long et 
al [7] The machine learning tool. This study uses decision 
tree method to create a prototype for the student 
accomplishment. Decision tree algorithm C4.5 is used to 
form the model. C4.5 provides advantage for the 
enhancement of teaching and learning excellence of 
student and teacher. To minimize the impact of the complex 
feature of the tree finally Pruning algorithms are used. When 
analyzing the data Tree build with C4.5 gives higher 
accuracy. Shaymaa E.Sorour et al [8] study explained 
assessing the effectiveness with the opinion provided from 
Student in the class for the curriculum. The proposed 
method use Latent sematic analysis and data mining 
method. The paper uses artificial neuron network and 
support vector machine. The machine learning tools 
support to foretell the final grade. In the given paper support 
vector perform much better than artificial neuron network. 
V.shanmugarajeshwar et al. [9] the paper uses C5.0 
classification method and it has high performance. In this 
techniques the characteristic used are students‟ name, prior 
semester marks, roll number, attendance, laboratory works 
which aids to forecast academic achievement. The other 
important techniques used is feature selection .feature 
selection used to identify the relevant attribute and remove 
irrelevant one.Dagim Solomon, et al. [10] this survey paper 
studies different classification algorithm .in this paper 
various factor which related to student performance 

identified and also the advantage and disadvantage of the 
classifier observed. The algorithm performance varies when 
the data set size increase. Nahid Hajizadeh, Marzieh 
Ahmadzadeh[11]. This paper use classification and 
association rule to make analysis about student academic 
performance and different factor related to educational 
failure. The paper use classification and clustering 
techniques used to identify student academic status. The 
two methods Apriori and REPTree applied to make 
analysis. 
 

3   EXPERIMENTAL ANALYSYS 
The classification model that classifies a students‟ 
performance need to be built with the designed 
methodology. The experiment part contains Data set 
understanding, data preprocessing and use classification 
model. Classifiers techniques are built using student‟s 
performance data set from UCI with different attributes. 
Total 5820 evaluation result and 33 attributes of the 
students from Gazi University in Ankara formed this data 

set. Attributes are nb.repeat ،attendance ، difficulty, Q1 to 

G12 are grouped to course is taken by students and 
attributes Q13 to Q28 are explain to features of the course 
instructor. In the given data set the value 1-5 express 1, 2 
indicate the low, 3 explain middle and 4, 5 high. The size of 
the data set is 382kb and it is found in UCI. The data set 
contain course and instructor grouped feature .the instructor 
different feature taken as the main attribute that influence 
the classification efficacy. 

 
Table 1 Classification 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Name of  attribute Comment Possible values 

instruct Instructor's unique identifier {1,2,3} 

Nb reapt Number of frequency the student is having this course {0,1,2,3,...} 

attendance Measure of presence codes {0, 1, 2, 3, 4} 

difficulty Degree of hindrance of the program as observed by the student {1,2,3,4,5} 

Question 1 The program purpose and interest were precisely stated at the start of the period. {1,2,3,4,5} 

Question 2 The program purpose and aims were certainly mentioned at the prior of the class. {1,2,3,4,5} 

Question 3 The program was containing the amount of credit given to it. {1,2,3,4,5} 

Question 4 The program was taught according to the syllabus announced on the first day of class. {1,2,3,4,5} 

Question 5 The program of class discussions, homework assignments, applications and studies were fulfilling. {1,2,3,4,5} 

Question 6 The textbook and other program assets were plenty and up to date. {1,2,3,4,5} 

Question7 The program permitted field work, applications, laboratory, discussion and other studies. {1,2,3,4,5} 

Question 8 The quizzes, assignments, projects and exams added in helping the learning. {1,2,3,4,5} 

Question 9 I highly joyful the class and was interested to actively take part in the lectures time {1,2,3,4,5} 

Question10 My first assumption about the program met at the end of the academic year. {1,2,3,4,5} 

Question 11 The program was important and helpful to my professional improvement. {1,2,3,4,5} 

Question 12 The program supported me see at life and the world with a new angle and views {1,2,3,4,5} 

Question 13 The teachers knowledge was consistent and updated. {1,2,3,4,5} 

Question 14 The teacher came ready for classes. {1,2,3,4,5} 

Question 15 The teacher taught in following with the declared lesson plan. {1,2,3,4,5} 

Question 16 The Instructor was committed to the course and was understandable. {1,2,3,4,5} 

Question 17 The teachers reach on time for classes {1,2,3,4,5} 

Question 18 The teachers lecture presentation and simple to follow delivery/speech. {1,2,3,4,5} 

Question 19 The teachers productive work during class hours {1,2,3,4,5} 

Question 20 The teachers described the course and were passionate to be helpful to students. {1,2,3,4,5} 

Question 21 The teachers indicated a constructive attitude to students. {1,2,3,4,5} 

Question 22 The teachers was clear related to openness and appreciation of the perspective of students about the course. {1,2,3,4,5} 

Question 23 The teachers motivated engagement in the course {1,2,3,4,5} 

Question 24 The teachers provided important homework assignments/projects, and Supported students. {1,2,3,4,5} 

Question 25 The teachers gave feedback to questions about the course inside and outside of the course. {1,2,3,4,5} 

Question 26 
The teacher‟s assessment method (midterm and final questions, projects, assignments etc.) successfully 
assessed the course aims. 

{1,2,3,4,5} 

Question 27 The teachers gave answers to exams test and communicated them with students. {1,2,3,4,5} 

Question 28 The teachers handled all students in a correct and unbiased ways. {1,2,3,4,5} 
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Tree-based methods is used for classification of a particular 
instance. It classifies instances by sorting the instances 
down the tree from the root to some leaf node. Each node 
in the tree specifies a test of some attribute of the instance 
and each branch descending from that node corresponds to 
one of the possible values for this attribute [7]. 
 
1. Classification Algorithm used for proposed part 1 
J48 
It is a classifier for generating a pruned or unpruned which 
is best for predicting student‟s future result.it is the 
implementation of c4.5 .it is mostly free from over fitting and 
dependent on the information gain .j48 is a decision tree 
algorithm which uses for classification and gives good 
accuracy when compared with other decision tree classifier. 
 
2. Naïve Bayes 
It is a classifier which is fast, easy to implement with high 
dimension data .it works best in the aspects of categorical 
input variable compared to numerical variable. It is better 
than logistic regression, and it uses a probabilistic 
relationship between classes and attributes. A set of 
probabilities by Counting the frequency and combinations of 
values in a given data set is based on simple probabilistic 
Classifier, The Naive Bayes algorithm. The algorithm uses 
Bayes theorem and  assumes all attributes to be 
independent given the Value of the class variable.This 
conditional Independence assumption rarely holds true in 
real World applications, hence the characterization as 
Naive yet the algorithm tends to perform well and learn 
rapidly in various supervised classification Problems . 
 
3. Support vector machine. 
It has the highest capacity with a complex problem, and it 
classifies best from the other one. It uses for non-
overlapping partitions and all attribute that exists. It 
performs best with a limited number of the data set. It is the 
most important for information category and the prediction 
of the student grade 
 
4. Ensmbling method 
Combination of two or more classification algorithm. Their 
combination increase the accuracy the reason why the 
performance increased is that the best part of each 
classifier combined. Svm, j48, naïve Bayes and random 
forest combined. When combination increase the result of 
the correctly classified instance increased. Among the 
ensmbling voting is used because it classify the original 
data first then each classifier result combined. 

 

 
 

Fig 1 
 

4 DISCUSSION RELATED TO PROPOSED 

WORK 
In this paper, different students‟ performance made based 
on data mining methods under various circumstances. 
Cross validation is used to divide the given data set in to 10 
different folds and check in each fold. 
 
Result and description 

 
Classification methods Accuracy result 

Smo 88.3505% 

J48 87.0619% 

Naïve Bayes 84.9656% 

Ensmbling result 
1)j48 ,smo and naïve bayes 

 
87.9381 

2)naïvebayes, smo, j48 and 
Random forest 

88.5223% 

3)naïve bayes, multilayer 
perceptron, j48 smo and random 
forest 

88.7801% 

Table 2 Result of the classifier using attribute Q21 
 

 
 

Fig2 result of ensmble naïve byes, j48 and smo
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Table 3 result of performance measure 

 
The F measure of the smo is highest than naïve bayes  and 
j48.the F measure almost similar with ensemble classifier. 
the F measure calculate by multiple 2 precision *recall and 
divide by summation of the precision and recall. The F 
measure of j48,smo , naïve and ensemble classifier listed 
respectively 0.871,0.888,0.851,0.888. the F measure of 
ensemble naïve bayes ,smo and j48 0.886. J48 has higher 
processing time to build the model than support vector 
.naive Bayes have highest processing time when compared 
with both support vector machine and j48. The F measure 
of the ensemble, naïve bayes,smo,j48 ,random forest and 
multilayer percpetron almost similar with smo but the 
precision value is greater than smo. The time interval varies 
to build the model when compared with j48, naïve Bayes, 
support vector machine and ensemble. According to their 
efficacy naïve bayes, j48, svm and ensmbling and support 
vector machine have higher processing time respectively. 
The performance measure True Positive Rate, Precision 
and Recall measures of smo are higher than ensemble 
classifier, j48 and naïve Bayes and integrate with the 
corresponding accuracy. 

 

 
 

Fig 3 Performance measure 
 
 

accuracy J48 smo Naïve bayes ensmble 

claas 
Tp 

rate 
precision recall 

Tp 

rate 
precision recall 

Tp 

rate 
Precision recall 

Tp 

rate 
Precision recall 

1 0.943 0.92 0.943 0.932 0.953 0.932 0.896 0.959 0.896 0.934 0.952 0.934 

2 0.757 0.751 0.757 0.792 0.808 0.792 0.835 0.623 0.835 0.818 0.764 0.818 

3 0.849 0.858 0.849 0.882 0.869 0.882 0.835 0.85 0.835 0.87 0.875 0.87 

4 0.868 0.868 0.868 0.886 0.878 0.886 0.846 0.847 0.846 0.887 0.875 0.887 

5 0.914 0.919 0.914 0.919 0.929 0.919 0.844 0.941 0.844 0.905 0.939 0.905 

Weighted 
avr 

0.871 0.871 0.871 0.888 0.888 0.888 0.848 0.859 0.851 0.885 0.887 0.885 

Correctly 
classified 

87.0619% 88.8144% 84.8282% 
88.5223% 

88.7801% 

Incorrectly 
classified 

12.9381% 11.1856% 15.1718% 
11.2199 

11.4777 
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5 CONCLUSION AND FUTURE WORKS 
In this paper different classification algorithm are discussed. 
This classifier predicts the performance of the student. The 
classifier support vector and j48 has higher accuracy than 
naïve Bayes. The paper used the ensembling techniques 
which enhance the algorithm effectiveness by combining 
the classifier. To get good predictive performance  Ensmble 
methods use multiple learning algorithms than could be 
found from any of the constituent learning algorithms alone. 
They are a number of factor that influence the student 
effectiveness among the given attribute the how the 
instructor treat and follow the right manner play a great role 
to affect the student performance. Combining the classifier 
this is done to make a more robust system which 
incorporates the predictions from all the base learners. The 
incorporation of support vector naïve Bayes, j48 and 
random forest provided higher accuracy rates than the 
classifier found in the single or double form. The attribute 
Q14, Q21 and Q23 have accuracy than the other. The 
attribute Q14 which states the instructor makes the class 
ready then the student can pass course. Q16 checked 
which indicate that the instructor commitment and how 
much understand the course then the chance of the student 
passing the course become high.Q25 observed then the 
teacher answered the question very well about the course 
in this situation the student can pass the course . The value 
for Q20 and Q21 has high which explain the instructors 
helpful and have positive approach for the student. This 
generalize that student can pass the course if the instructor 
perform his work in good manner. In the future, this study 
will be broadening by adding more data from different years 
or distinct institutions in order to enhance the correctness of 
the prediction. 
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