
 

 

 

 

 

 

 

 

 

Abstract 

Online education frequently deals with the high rate of 

dropout during a course. There is a huge amount of 

historical information stored in online. Hence, it 

becomes necessary to expand efficient methodology to 

predicate the students at risk of dropping out. In this 

paper, we deal with the problem by proposing 

predictive models to provide educational system with 

the duty to identify students whom are in the dropout 

limit. Thus, this research work suggest a model which 

can automatically recognize whether the student will 

continue their study or drop their study using 

classification technique based on decision tree. The 

dropout risk factors are identified by using the data 

mining attributes such as  frequent patterns, 

correlations, similarity measures, associations rule 

mining,  

 

1.Introduction 

There are many research studies relevant to 

e-learning field that demonstrates the different 

way of applying machine learning techniques 

for various educational purposes. The main 

objective of these studies are predicting the rate 

of dropouts or at risk students in remote courses 

by examining the log data collected from  

various Learning Management Systems.(LMS). 

The study conducted by Kotsiantis is one of 

the initial studies which investigated application 

of machine learning techniques in distance 

learning for dropout prediction. In this study, 

time-invariant and time-varying data were 

included and totally six machine learning 

techniques was employed, which are Decision 

Trees, Neural Networks, Naïve Bayes 

 

 

 

 

 

 

 

algorithm, Instance-Based Learning Algorithms, 

Logistic Regression and Support Vector 

Machines. This study was composed of two 

experimental stages, training and testing. During 

these stages, number of attributes was increased 

step-by-step. For example, while only  

 

demographic data was included in the first step, 

data from the first face-to-face meeting was 

added in the next step. Six algorithms were 

tested for each these subsequent steps and then 

they were compared. The important conclusion 

of this study is that Naïve Bayes algorithm is 

very successful in the prediction of dropouts; it 

predicts with 83% accuracy.  

2.Literature Review 

El-Halees [1], projected a simple case study that 

usea educational data mining to analyze 

behavior of students learning. The objective of 

his study is to show how useful data mining can 

be used in higher education to improve student’s 

performance. They applied techniques of data 

mining to uncover relevant information from 

large database such as association rules and 

classification rules using decision tree, 

clustering and outlier analysis. 

Bharadwaj and Pal [2] proposed the novel 

approach using the decision tree method for 

classification to evaluate the students 

performance. This case study is to determine the 

knowledge that describes students’ performance 

in end semester examination. This study was 

A SURVEY ON STUDENT DROPOUT PREDICTIVE MODEL 

USING DATA MINING ALGORITHMS 

1.E.Balraj Assistant Professor/IT,M.Kumarasamy College of Engineering Karur 

2.D.Maalini Assistant Professor/IT,M.Kumarasamy College of Engineering Karur 

 

 

A SURVEY ON PREDICTING STUDENT DROPOUT 

ANALYSIS USING DATA MINING ALGORITHMS 

1.E.Balraj(Research Scholar), Assistant Professor,M.Kunarasamy College of Engineering,Karur. 

2.D.Maalini, Assistant Professor,M.Kunarasamy College of Engineering,Karur. 

 

International Journal of Pure and Applied Mathematics
Volume 118 No. 8 2018, 621-627
ISSN: 1311-8080 (printed version); ISSN: 1314-3395 (on-line version)
url: http://www.ijpam.eu
Special Issue ijpam.eu

621



quite useful to identify the dropout’s student in 

earlier stage and students who need special care  

and allow the mentor to take earlier attention to 

the students. 

Fadzilah and Abdullah [3], They applied data 

mining techniques to enrollment data. 

Descriptive Analysis and predictive Analysis 

approaches were used. To group the data into 

clusters based on their similarities, cluster 

analysis is used. For predictive analysis, Neural 

Network, Logistic regression, and the Decision 

Tree have been used. After evaluating these 

techniques, Neural Networks classifier was 

found to give the highest results in term of 

classification accuracy. 

Ramasubramanian et.al.[4], he proposed 

predict aspects of higher education students. In 

this paper they analyze that one of the biggest 

challenges that higher education faces today is 

predicting the behavior of students. Institutions 

would like to know, something about the 

performances of the students group wise. He 

proposed a problem to investigate the 

performances of the students when the large 

data base of Students information system (SIS) 

is given. Generally students’ problems will be 

classified into different patterns based on the 

level of students like normal, average and below 

average. In this paper we attempt to analyze SIS 

database using rough set theory to predict the 

future of students. 

3. METHODOLOGY 

Success percentage rate of any educational 

institute can be analyzed by knowing the 

reasons for dropout student. In this study, 

student information on various parameters was 

collected through Machine Learning repository 

by Predicting the students dropout status 

whether they interested to continue their study 

or not, needs lots of parameters such as personal 

details, academic details , family background, 

social, environmental, etc. variables are 

essential information  for the effective 

prediction of attributes . Since the present study 

is in relation to classify & regressing the various 

quantitative and qualitative factors to identify 

the causes of dropout in the perspective of 

knowledge discovery and data mining. To attain 

the above objectives the following steps were 

followed (Fig. 1): 

3.1 Preparation of data 

The dataset used for this study was prepared 

from the UCI Machine Learning Repository. 

The data attributes include student grades, 

demographic, social and school related features) 

and it was collected by using school reports and 

questionnaires. Two datasets are provided 

regarding the performance in two distinct 

subjects: Mathematics (mat) and Portuguese 

language (por). In the Two datasets were 

modeled under binary/five-level classification 

and regression tasks. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1 - Work Methodology 

 

After collection of data, the dataset was prepared 

to apply the data mining techniques. Before 

application of prescribed model, data 

preprocessing was applied to measure the quality 

and suitability of data. In this step only those 

attributes were selected which were needed for 

data mining. For this, remove missing values; 

smoothing noisy data, selection of relevant 

attribute from database or removing irrelevant 

attributes, identifying or remove outlier values 
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from data set, and resolving inconsistencies of 

data. Some of the irrelevant parameters was 

removed from database such as ID, age, date of 

birth, category, marital status, state of domicile, 

mother tongue, religion, the gender field 

containing only one value- female, because 

university concerns only female students, the 

marital status field containing one value- 

unmarried, etc. A categorical variable is 

constructed based on the numeric parameter 

percentage in secondary and higher secondary 

school. A grade scale is used for evaluation of 

student performance at school. “Grade A” students 

are considered those who have a percentage greater  

Table 1 – Variables in dataset 

 
 

than 8.5, “Grade B”- in the range between 7.5 and 

8.5, “Grade C”- in the range between 6.5 and 7.5, 

and “Grade D” in the range below 6.5. A four level 

scale is used in the family annual income. “VHigh” 

annual income are considered those who have 

income greater than 6 lakhs, “High” annual income 

range between 4 lakhs and 6 lakhs, “Medium” 

annual income range between 2 lakhs and 4 lakhs 

and “Low” annual income in the range below 2 

lakhs. A categorical target variable “Dropout 

status” is constructed based on the view of 

respondents; it has two possible values- “Yes” 

(students who are completely decided to withdraw 

from their course) and “No” (students who are 

want to continue their study). 

The final dataset used for the study contains 220 

instances (183 in the “No” category and 37 are in 

“Yes” category) each described with 34 attributes 

(1 output and 33 input variables), nominal and 

numeric. The study is limited to the student data 

for undergraduate. Finally, the pre-processed data 

were transformed into a suitable format to apply 

data mining techniques. 

3.2 Data Analysis Techniques 

After proper collection, data mining 

classification algorithms and decision tree 

approach were used to predict student dropout 

rates and causes of dropout in beginning stage of 

their study either before or after completion of 

their first year of their study program. 

Classification model will be implemented by 

using R tool. More number of classifiers available 

in R but ID3 was used to implement this case 

study. Attribute important analysis was carried 

out to rank the attributes by significance using 

information gain. Correlation based Feature 

selection (CFS) using BFS technique and 

Discriminant analysis were used to rank and 

select the attributes that are most useful. Some 

of the association rule mining technique was 

used to discover relationship between unrelated 

variables in large database. 

3.2.1 Correlation-Based Feature 

Selection(CFS) 

Feature selection is the process to select a subset 

of input data analysis and future prediction by 

eliminating irrelevant information in predictor 

attributes. It reduces the complexity and increase 
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the predictive information. In proposed method, 

the CFS approach is used to identify feature 

subset which is highly correlated with class and 

minimum correlated with attributes by using 

best first search method. Best First Search 

method initiates with empty set of features and 

generates all possible single feature expansions. 

The subset with highest evaluation is chosen and 

expanded in the same manner by adding single 

features. If expanding a subset results in no 

improvement, the search back to the next best 

unexpanded subset and continues from there. 

 

Mi=
𝐾𝑟𝑐𝑓

 𝐾+𝐾(𝐾−1)𝑟𝑓𝑓
 

Where Mi is the heuristic “merit” of feature subset 

S containing K features, 𝑟𝑐𝑓 is the mean feature-

class correlation and 𝑟𝑓𝑓   is the average feature-

feature inter-correlation. 

3.2.2ID3 (Iterative Dichotomizer 3) 

ID3 (Iterative Dichotomizer 3) algorithm is invented 

by J. Ross Quinlan in 1979. It is used for building the 

decision tree using information theory. It builds the 

decision tree from top down approach with no 

backtracking. Information Gain is used to select the 

best attribute for classification. 

Algorithm: 

compute classification entropy. 

For all attributes 

Calculate information gain for each attribute 

 Select the attribute with highest Information gain 

Remove the attribute 

End 

3.2.2.1 Entropy 

Entropy measure of uncertainty about a source of 

message. It lies between 0 to 1.When entropy is 1 

means dataset is homogenous. Entropy is 

calculated by formula: 

E(S) =  −𝑃𝑗   
𝑐
𝑗=1 𝑙𝑜𝑔2 𝑃𝑗   

Where E(S) is the Entropy of S, Pj is the 

probability of S belonging to class j. 

3.2.2.2 Information Gain 

It measures the expected reduction in entropy. ID3 

calculates the Gain of all attributes, and select the 

one with highest gain. 

G(S,A) = E(S) –  
|𝑆𝑉 |

|𝑆|𝑉𝜖𝑉𝑎𝑟𝑖𝑎𝑏𝑙𝑒𝑠 (𝐴)  𝐸(𝑆𝑉) 

Where G(S,A)  is Information gain ,Sv is the 

subset of S for which the attribute A has value v, 

values(A) is the set of all possible values for 

attribute A. 

3.2.3 Evaluating Performance 

To evaluate the performance of classification rule 

F-Measure, recall, precision methods are used. 

 

True Positive = 
𝑇𝑃

𝑁
 

False Negative = 
𝐹𝑃

𝑁
 

Recall = 
𝑇𝑃

𝑇𝑃+𝐹𝑁
 

Precision = 
𝑇𝑃

𝑇𝑃+𝐹𝑃
 

F-measure = 
2∗ Recall  ∗ Precison

𝑅𝑒𝑐𝑎𝑙𝑙 +𝑃𝑟𝑒𝑐𝑖𝑠𝑖𝑜𝑛
 

 

4. RESULT & DISCUSSION 

The following table represents the demographic 

information’s such as Age, Category, Martial 

Students, Resedential Status, Mother Tongue, 

Relegion, and Family Type of about students. 

Table2  - Demographic Details of Student 
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The following graph represents the Educational 

details of parents  

 
Figure 2 – Educational Details of Parents 

The following table represents the dropout rates 

due to the course opted. 

Table 3 – Dropout Vs Course Opted 

Degree Dropout Due to Course 

No Yes Total 

BCA 97 31 128 

B.Tech 86 6 92 

Total 183 37 220 

The Following table represents the students are 

drop out due to the family reasons. 

Table 3 – Dropout Vs Family Problem 

Dropout 
Family Problem 

Total 
No Yes 

No 142 41 183 

Yes 18 19 37 

Total 160 60 220 

 The Following table represents the students are 

drop    out due to dislike of campus environment. 

Table 4 – Dropout Vs Campus Environment 

Dropout 

Like Campus 

Environment Total 

No Yes 

No 168 15 183 

Yes 19 18 37 

Total 187 33 220 

 

 

 

5. CONCLUSION  

The main purpose of the study was to investigate the 

major factors causing the dropout of students in 

undergraduate ICT Courses at Residential University. 

Based on the review of the related literature, basic 

questions were formulated (see Annex-I) to indicate 

the nature of assumed relationships among various 

parameters considered in this study. To verify the 

stated assumptions, the Study had employed different 

procedures and techniques. In particular, the study 

was conducted taking 220 samples from first year of 

BCA and B.Tech students of Computer department at 

Residential University. Data were collected in pre-

scheduled format which was handed over to the 

student’s along with instructions. The generated 

information will be quite useful for management of 

university to develop policies and strategies for better 

planning and implementation of educational program 

and infrastructure under measurable condition to 

increase the enrolment rate in University and to take 

effective decision to reduce student dropout.  

6. FUTURE WORK 

Future work is to study on large database of dropout 

student at the university using other data mining 

4.1
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HSC

UG
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Mothers 
Education

Fathers Education

Demographic 

factors 

Particulars Freque

ncy (no. of 

students) 

Percent 

Age 

Below 18 70 31.8 

18-20 131 59.5 

20 & 

Above 
19 8.6 

Category 

General 172 78.2 

OBC 45 20.5 

SC 3 1.4 

Marital Status Unmarried 220 100 

Residential 

Status 
Urban Rural 

169 76.8 

51 23.2 

Mother 

Tongue 

Hindi 

Others 

209 95 

11 5 

Religion 

Hindu 204 92.7 

Jainism 7 3.18 

Sikh 7 3.18 

Muslim 2 0.9 

Family Type 
Nuclear 

Joint 

115 52.3 

105 47.7 
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techniques such as Logistic Regression, Clustering 

and Neural Network in order to determine similarities 

and relationship between multiple factors. 
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