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Abstract— The Performance improvement of academic
student’s in higher education learning provides Turing point
in the educational path in a decision manner using General
Point Average. The algorithm implemented for the prediction
of student’s using Classification techniques provides an
efficient way of predicting the performance of Student’s
Academic but the classification algorithms provides less
Accuracy, ROC Curve and high error rate. Here in this paper
an improved algorithm is implemented for the better
classification of Student’s academic performance. The
proposed methodology implemented works in two Stages 1)
by applying Fuzzy C-means Clustering algorithm to cluster
the similar grouping of Student’s data 2) by applying Fuzzy
Decision tree based Classifier for the classification of
Student’s performance. The Methodology provides high
Accuracy, ROC Curve and low error rate.
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I. INTRODUCTION

Our initial goal was simple; to show that with more data
about students’ prior knowledge, we should be able to
achieve a better fitting model and more accurate prediction of
student data. Data mining technology can helps managers by
finding the knowledge from the data to set up new hypothesis,
in a short period of time, which was unattainable or time-
consuming in the past, in view of large datasets and previous
methods [1]. The comprehension of students’ opinions,
satisfactions and discontentment regarding the each
component of the educational process, the prediction of
their preference in certain fields of study, and the choice
in continuing their education, is a factual and imperative
preoccupation for every higher education institution manager

[1].

The task of exploratory data analysis was studied
for application in higher education. There is vital issue
for the higher educationist to identify and analyse the
relationships among different entities such as student,
Subjects, lecturer’s environment and organization to ensure
the effectiveness of their important process. Educational
Data Mining (EDM) methods can help bridging this
knowledge gaps in higher education system. Therefore, the
hidden pattern, association, and anomalies, can be discovered
by some data mining techniques, each of them is potential to
be used in improving the effectiveness, efficiency, and the
speed of the process decision making in higher education.
Data mining has been defined as “the nontrivial extraction of
implicit, previously unknown, and potentially useful
information from data" [2]. Multiple methods like
classification, clustering, association rule mining are used to
predict behavior and future trends of market. web-based
teaching-learning environments because they play an

important role in students’ collaborative learning [3]. In
fact, student activity indiscussion threads can be a relevant
source of information that facilitates the monitoring of
tasks during the course by providing teachers with relevant
indicators of student needs and weaknesses [4].

This study addressed the capabilities of
educational data mining in improving the quality of decision
making process in higher learning institution by proposing
the model of student performance predictors. The data was
analysed using multiple regression and two of kernel
methods: Kernel K-Means clustering and Smooth Support
Vector Machine classification. Both of these techniques are
relatively new algorithms in a variety of data mining
techniques. These techniques have a good capability in
processing of high dimensional data, and non-linearly
separable. Through the experiments researcher used the
student academic databases, and surveyed the psychometric

factors  (intrinsic motivation and behavioural) of
undergraduate students. The questionnaire especially
designed to investigate the relationships between

psychometric factors of students and their performance.
Demographic and psychometric factors variables (Interest,
Study Behaviour, Engage Time, Believe, and Family
Support) of students during their study at university used to
measure the correlation of performance predictors
proposed with student performance. In educational settings,
data mining techniques have been applied in both, Learning
and Administrative/policy-oriented issues [5, 6]. In Learning,
the process can be split into learner-oriented and educator-
oriented. In the first one, the focus is on supporting the
student to learn more effectively by suggesting new contents;
in the latter, the goal is to provide the educator a tool to
empower him so he can guide the learner more effectively.
Kotsiantis et al. applied in [7] different classification methods
for predicting dropout from a class based on demographic
and performance data from students with Naive Bayes
being the best option.

A. Clustering In Higher Education

Education is an essential element for the progression and
betterment of a country. Education makes a people perfect by
which he/she can participate in any progressive work for the
country. Education makes a country civilized and well-
mannered. Clustering in higher education means it classifies
the student by their academic performance. Lack of deep and
enough knowledge in higher educational system may prevent
system management to achieve quality objectives, data
clustering methodology can help bridging this knowledge
gaps in higher education system [8].

Il. LITERATURE SURVEY

Dekker et al. compares in [9] Decision trees, a Bayesian
classifier, a logistic model, a rule-based learner, and the
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Random Forest. They analyzed three different datasets are
used to predict dropout in first-year Electrical Engineering
students: Pre-university information, which is mainly the
previous  academic  performance; the  academic
performance, i.e. the number of attempts of every course
and the higher grade; and a combination of both. The
results were very similar for those datasets including the
grades data, which implies that the pre-university data
does not add much independent information. Decision trees
provide with good results between 75 and 90% of accuracy.
It was necessary to implement Cost-sensitive learning in
order to avoid False Negatives.

Z. J. Kovacic [10] presented a case study on
educational data mining to identify up to what extent the
enrolment data can be used to predict student’s success. The
algorithms CHAID and CART were applied on student
enrolment data of information system students of open
polytechnic of New Zealand to get two decision trees
classifying successful and unsuccessful students. The
accuracy obtained with CHAID and CART was 59.4 and 60.5
respectively.

Ayesha, Mustafa, Sattar and Khan [11] describe the
use of k-means clustering algorithm to predict student’s
learning activities. The information generated after the
implementation of data mining technique may be helpful for
instructor as well as for students.

Baradwaj and Pal [12] obtained the university
students data like attendance, class test, seminar and
assignment marks from the students’ previous database, to
predict the performance at the end of the semester.

Pandey and Pal [13] conducted study on the student
performance based by selecting 60 students from a degree
college of Dr. R. M. L. Awadh University, Faizabad, India.
By means of association rule they find the interestingness of
student in opting class teaching language.

Pal and Pal [14] conducted study on the student
performance based by selecting 200 students from BCA
course. By means of ID3, c4.5 and Bagging they find that
SSG, HSG, Focc, Fqual and FAIn were highly correlated with
the student academic performance.

Ayesha, Mustafa, Sattar and Khan [15] describes the
use of k-means clustering algorithm to predict students
learning activities. The information generated after the
implementation of data mining technique may be helpful for
instructor as well as for students.

I1l. PROPOSED METHODOLOGY

The proposed methodology implemented here consists of

following steps:

1) Take an input Dataset from Various Distributed Servers
to a central Server.

2) Apply Fuzzy C-Means Clustering Algorithm on the input
Dataset.

3) Apply Fuzzy Decision Tree based on Clustered Dataset.

4) Generate a set of rules from Decision Tree.

5) Classify Performance of Student’s based on Rules.

A. Student Academic Dataset

All experiments are done in java using net beans 7.1.2 with
using weka run time environment. Clustering and
Classification is applied on the data set.

Number of Instances 1000
Number of Attributes 7 plus class
Student Numeric
Gender String
Past semester String
Medium String
Mid semester String
Internal String
Backlog String
Class variable (good, String
average ,poor)
Missing Attributes
None
Values
Class Distribution Class Value good is prgdlcted as
student performance is good.

Table 1: Analysis of Dataset

B. Fuzzy C-Means Clustering

Fuzzy c-means (FCM) is a technique of gathering which
permits one portion of statistics to fit to two or additional
bunches. Itis regularly used in decoration gratitude. Amongst
the fuzzy grouping devices, fuzzy c-means (FCM) process is
the most existing technique used in image sub division since
it has vigorous physiognomies for vagueness and can
recollect much more material. Though the conformist FCM
procedure everything well on maximum noise-less images, it
has a thoughtful restraint like: it does not include any material
about longitudinal background that reason it to be receptive
to noise and imaging artifacts. To compensate for this
shortcoming of FCM, the observable approach is to smooth
the image before segmentation. The procedure is an iterative
gathering technique that harvests an ideal ¢ panel by
minimalizing the prejudiced within cluster sum of formed
error detached meaning JFCM:

Jrem = zn: zc:(uik)qu (e uz)

k=1i=1
where X = {X1, X2, ..., Xn} € Rp is the statistics
customary in the p-dimensional trajectory planetary, n is the
quantity of figures items, c is the quantity of collections with
2 < ¢ < n, ui is the gradation of involvement of x in the it
cluster, q is a allowance exponent on each fuzzy connection,
v; is the archetype of the centre of bunch i, d? (xk, Vi) is a
remoteness degree among object xiand cluster centre v;.Let
Vi be the set of vector values in the data points Pi.
a) Initialize membership value U from the set of data point
Pi randomly.
b) After k-step calculate the centroid C=[cij] up to the
number of clusters using

E () ; X;
fml

f; =—;
> ()"
fml
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Where m is the fuzzy parameter and n is the number of data
points.

c) After each iteration fuzzy membership is updated using,
1

[ 1
T
(-1

1
d) Stop the fuzzy C-means algorithm if the value of member
ship is less than the previous membership,
|Uk-Uk-1| < epsilon

C. Fuzzy Decision Tree Classifier

A Decision tree is a recursive form of tree consisting of nodes

and leaves on the basis of which a decision is taken from the

dataset. It is constructed on the basis of attributes dependency

value in which the root node is the most dependent attribute

of the dataset. A decision tree is also used for the

classification of the dataset.

Fuzzy Decision Tree (T, F, O)

T- Training Dataset Features

F- Dataset features selected from PSO-SVM

O- Output classified features

1) Initially an empty Tree ‘t> t = ¢

2) For each of the training features or attributes present in
the dataset

3) Compute Information & Entropy using

o e aa_ c1 cz_ 2
(€1,C2) =~ 4¢2) 08 ((Cl ¥ CZ)) ~ it ity

Where | denotes Information of the dataset based on classes
Cl&C2.
4) Compute Gain using
Gain(attribute) = I(attribute) — E (attribute)
Where, | is information & E is the entropy of the attribute
5) Select the attribute with highest information gain
6) Update the tree‘t’ the attribute as the root node to‘t’.
7) Remove the attribute from the relation set
8) End

|
3

IV. RESULT ANALYSIS

The table shown below is the analysis of Overall Accuracy of
various Classifiers when applied on Student’s Performance
Dataset. The Proposed methodology shows high Accuracy as
compared to other existing classification algorithms.

A. Accuracy

It is defined as the metric which is used to determine class
classification or the number of samples that are correctly
classified.

TP + TN
Accuracy(%) = oo T FP T FN

Where,

TP — True positive is the number of instances correctly
classified from the dataset.

TN — True Negative is the number of instances classified
from the dataset that are not true.

FP — False Positive is the condition in which an instance
detected is misclassified.

FN — False Negative is the condition in which an instance
detected as negative is actually correctly classified.

Classifiers Accuracy (%)
SVM 98.75
Naive Bayes 94.65
J48 98.69
Proposed Work 98.9

Table 2: Analysis of Accuracy
The table shown below is the analysis of ROC Curve
of various Classifiers when applied on Student’s Performance
Dataset. The Proposed methodology shows high ROC value
as compared to other existing classification algorithms.

Classifiers ROC
SVM 0.78
Naive Bayes 0.98
J48 0.89
Proposed Work | 0.99

Table 3. Analysis of ROC Curve
The table shown below is the analysis of Error Rate
of various Classifiers when applied on Student’s Performance
Dataset. The Proposed methodology shows low Error Rate
value as compared to other existing classification algorithms.

B. Mean Absolute Error

It is defined as:
Ip1 — ag| + -+ |pp — ayl

MAE = -
Classifiers Error Rate
SVM 1.38
Naive Bayes 1.13
J48 1.21
Proposed Work 0.85

Table 4. Analysis of Error Rate
The table shown below is the analysis of Various Parameters
of various Classifiers when applied on Student’s Performance
Dataset. The Proposed methodology shows better
performance as compared to other existing classification
algorithms.

- Correctly Sensitivi | Specifici
Classifiers Classified % ty ty
SVM 98.94 0.99 0.52
Naive Bayes 93.53 0.96 0.14
J48 98.68 0.99 0.58
Proposed
Work 99.34 0.99 0.13

Table 5: Analysis of Various Parameters
The figure shown below is the analysis of Overall
Accuracy of various Classifiers when applied on Student’s
Performance Dataset. The Proposed methodology shows high
Accuracy as compared to other existing classification
algorithms.
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Fig. 1: Comparison of Accuracy
The figure shown below is the analysis of ROC
Curve of various Classifiers when applied on Student’s
Performance Dataset. The Proposed methodology shows high
ROC value as compared to other existing classification
algorithms.
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Fig. 2: Comparison of ROC Curve

V. CONCLUSION

Distributing training and testing task of classification on each
Node and central Node respectively, improves classification
and prediction task on large and distributed data. Predicting
student performance is useful to create efficient and good
quality student work force, by predicting student at risk and
give them better training to improve their performance will
surely beneficial for their individual results and also for
academic institution profile. The Proposed methodology
implemented here using Fuzzy C-Means Clustering and
Fuzzy Decision Tree based Classification provides high
Precision and Recall rate as well as provide low False rate.
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