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Abstract— Students’ academic performance is perilous for
educational institutions because tactical programs can be
prearranged in cultivating or maintaining enactment of the
students for the duration of their period of studies in the
institutions. The upsurge of student’s dropout rate in higher
education is one of the significant problems in most
organizations. The unearthing of hidden information from
the educational data system by the operative process of data
mining technique to investigate factors affecting student
waster can lead to a healthier academic planning and
administration to moderate students drop out frequency, as
well as can apprise cherished information for outcome
making of policy makers to mend the quality of higher
educational system. In this paper, we consider issues of
factors affecting prediction accuracy discussed about
different techniques of data mining, machine learning which
will predict the student performance index. In this paper we
have proposed a prediction model which is integration of
machine leaning (Logistic Regression) and k-medoid
clustering (Data Mining Technique) algorithm for student
performance prediction.
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I. INTRODUCTION

Roused by the continuous yearning to enhance the nature of
training and address the constantly expanding expense of
higher education by guaranteeing that students graduate
within four years, data mining procedures have been
progressively sent to dissect the boundless measures of
chronicled information being gathered at different Colleges
and Universities that relate to student academic result. One
of the issues that these strategies are attempting to settle is to
recognize the understudies that are at danger of coming up
short a course and accordingly permit the establishment to
take restorative activities by giving extra administrations
and assets to the students as well as educators.

Nowadays, higher educational administrations are
facing a very high viable environment and are targeting to
get more modest rewards over the other business
oppositions. These organizations should develop the
excellence of their services and gratify their customers.
They use to contemplate teachers and students as their main
resources and they want to.

Henceforth there should be an a constructive
analysis which helps policy makers of education system for
taking quality parameters or quality decisions so as to
improve the student academic performance.

In this paper we will discuss about data mining and
machine learning techniques which would provide statistical
analysis over the student dataset which leads to forecast the
academic performance of the student. Significance of
forecasting comprises following points:

— Forecasting  delivers relevant and  consistent
information about the past and present events and the
likely future events. This is indispensable for sound
planning and desired outcome.

— It gives self-reliance to the managers for making
important decisions.

— Itis the basis for construction planning premises.

— It keeps managers active and alert to face the
challenges of future events and the changes in the
environment.

Figure-1 demonstrates how prediction over data set

works.
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Fig. 1: Prediction Model

These days, the Institutions of Higher Learning
database contains such a great amount of data about their
understudies. The data is continued expanding by times,
however there is no move made to pick up information from
it. Data mining and machine learning are the reasonable
systems in dealing with the student database, information to
find new data and learning about understudies.

Correct prediction of student performance is
significant in academic management due to its noteworthy
impacts in an assortment of aspects. This attempt to examine
and suggest a computer platform which can be used in
enduring for higher studies comes very useful. It's
recognized that the system is with no trouble scalable to
include supplementary knowledge for different education
institutes. Forecasting of student performance can be useful
for:

— Assessing the student result.

— Inwhich area student is lagging behind.

— Predicting student result.

—  Limiting the impact of number of students pass and fail
ratio.

—  Student performance deviation.

— ldentification of factors which would not affect student
performance.

Il. LITERATURE SURVEY

While studying about prediction we have gone through
different literatures, some authors concluded as:
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Hina Gulati [IEEE 2015] concluded that Predicting
student’s dropout reasons can be difficult task due to
multiple factors that can affect the decision. Moreover the
complete procedure is long and time consuming. Data
gathered is from different sources and need data
preprocessing to be done first to clean and balance data. In
preprocessing step feature selection algorithms are used to
identify features that will affect the prediction process the
most. It can be seen many factors like demographic factors,
socio-economic factors, family factors, etc. can be
responsible for students from dropping out from there
courses. After preparing data for mining classification
algorithms are applied and by analysis of decision tree and
induction rules we get the prediction model that is tested on
test data can help to find useful knowledge. Result obtained
from such models can help teachers and management to
identify the problem areas and reasons that affect dropout
the most. We have considered three cases and accuracy
when compared for classification in all three cases will lead
to understanding that which is most effective way to analyze
student performance and help in identifying reasons for
drop-out. Author presents analysis of data set using data
mining algorithms. After analysis the outcome will be the
major factors that affect student dropping out of the open

are also used so as to get refined prediction results. Such
analysis and prediction information will help college
management and teachers to make necessary changes for
imparting better education. Mining of useful knowledge can
be done by using many other mining techniques like
association, clustering. Tool used for feature selection and
mining is weka.

Wilairat Yathongchai et. al. [LAET 2015]
discussed that factors Analysis in Higher Educational
Student’s Drop Out is an important. In this paper we
presented the effectiveness of classification techniques (J48
and Naive Bayes algorithms) on the data set used from the
database of Academic MIS at BRU. Sample data were
faculty of science. The three issues of factors analysis
affecting to student drop out are: factors related to the
student before admission, factors related to the students
during the study periods in the university, and all factors.
Our experimental results are shown as the rules that
transformed from decision tree by accuracy value between
75% and 88%. Based on the three issues analysis, we found
the fundamental factors about student before admission to
planning to qualify for admission. The knowledge about
students during the study periods in the university factors
can use for academic planning to improve the quality of

courses the most (dropout rate). Before applying students.
classification algorithms some feature selection algorithms
S. Author Algorithm Description
No. | Name/Tile/Publication/Year Used P
— Author presents analysis of data set using data mining
Decision algorithms. After analysis the outcome will be the major
Hina Gulati/ Predictive Tre_e factors that affect student dropping out of_ the open courses
s ; . Algorithm the most (dropout rate). Before applying classification
1. | Analytics Using Data Mining - . .
Technique/IEEE/2015 (348, algorithms some feature selection algorithms are also used so
4 REPTTee, as to get refined prediction results. In future to increase the
NB Tree) accuracy of prediction data must be tuned and need to
improve efficiency of classification algorithms.
— Author introduced the data mining approach to modeling
drop out feature and some implementation of this approach
Mr. M. N. Quadri et. al./ Drop The key to gaining a competitive advantage in the
Out Feature of Student Data Weka J48 educational industry is found in recognizing that student
2. for Academic Performance o databases, if properly managed, analyzed and exploited, are
! . Classifier - - L
Using Decision Tree unique, valuable assets. Data mining uses predictive
Techniques/ GJCST/ 2010 modeling, database segmentation, market basket analysis and
combinations to more quickly answer questions with greater
accuracy.
— Author presented the effectiveness of classification
techniques (J48 and Naive Bayes algorithms) on the data set
Wilairat Yathongchai et. al. / ) used from the database Qf Academic MIS at BRU. Sample
T Naive Bayes data were faculty of science. The three issues of factors
Factor Analysis with Data - . . i
g JU classifier, analysis affecting to student drop out are: factors related to
3. Mining Technique in Higher L
. 10-fold cross the student before admission, factors related to the students
Educational Student Drop - . . . A
validation during the study periods in the university, and all factors.
Out/ LAET /2015 .
Our experimental results are shown as the rules that
transformed from decision tree by accuracy value between
75% and 88%.
Asmaa Elbadrawy et. — Author used a multl—regrgss_lpn model to predict stud_ent
- . performance in course activities and analyze the resulting
al./Personalized Multi- . .
R . Multi- student populations. Author have shown that a
egression Models for . . . . .
4, o , regression multiregression model performs better than single linear
Predicting Students > - .
. model regression as it captures personal student differences through
Performance in Course o - .
Activities/ ACM/2015 the student-specific membership Welghts: We hav_e also
shown that the RMSE tends to decrease with increasing the
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number of linear regression models and thus allowing room
for more personalized predictions. We have also shown that
using the Moodle interaction features lead to an improved
prediction accuracy.

Author proposes a method that analysis attributes of
successful startup and finds out the most important attributes
using data mining technique. The attributes obtained as a
result can then be compared with the new ventures to find
out its success possibility.

Shreyansh Kakadiya et. al./ -
Analyzing Start-up Success .
5. Possibility Using Data Dgf'i’:ﬁ?h:;ee
Mining Technique/ IJIACS/ g
2015
Discussed | —
Dr. Mamta Madan et. al./ A Support
. - S Vector
Review on: Data Mining for -
Machine,
6. Telecom Customer Churn Logistic
Management/ IJARCSSE . gist
egression,
/2015 >
Decision
Tree

Author aims at reviewing the recent literature in the area of
telecom customer churn mainly with two perspectives, i.e.
technique being applied to telecom churn prediction and the
publication year. Also the aim is to help the researchers to
gain insight into the recent trends in this area, which will
guide them in finding the possible reasons for the churn and
consequently reducing them and helping the telecom sector
to reduce their financial loss.

Table 1: Literature Survey

I1l. PROBLEM IDENTIFICATION

Forecasting conveys significant and reliable data about the
over a wide span of time occasions and the conceivable
future occasions. This is key for sound arranging and
coveted result. There are some limitations of prediction
model which encompasses following points:-

— _The gathering and analysis of historical data, present
and future implicates a lot of time and cost.
Consequently, managers have to balance the cost of
prediction with its benefits. Most small organizations
don't do involve in forecasting because of the high
cost.

—  Forecasting can only guesstimate the future events. It
cannot make assurance that these events will take place
in the future. Long-term predictions will be less
truthful as compared to short-term forecast.

— Forecasting is based on certain conventions. If these
conventions are wrong, the forecasting will be wrong.
Forecasting is completely depend on historical events.
However, history may not repeat itself at all times.

— Forecasting requires proper judgment and skills on the
part of managers. Forecasts may go erroneous due to
wicked judgment and skills on the part of some of the
managers. Consequently, forecasts are subject to
human error.

| Feature Selection ‘

¥

Apply classification
Algorithm

i

Prediction 5tudent
Performance

Fig. 2: Earlier Approach
After studying different literature we found that
applying clustering data mining technique and by use of
machine learning predictive model we can increase the
accuracy of prediction.
Hina Gulati IEEE 2015 concluded that there is loss
of efficiency during classification of input data.

IV. PROPOSED METHODOLOGY

Forecasting of data comprises of data preprocessing,
classification then predicted data as outcome. As we have
discussed in problem identification section Hina Gulati

IEEE 2015 concluded that there is loss of efficiency during

classification of input data even author has directed in paper

that by applying better classification technique we can
increase the accuracy of prediction.

In this paper we have proposed K-Mediod data
mining technique as classification algorithm and in next
phase we will apply logistic regression as prediction model.

Motivation behind applying k-medoid algorithm is
there are some advantages which are as follows:

1) We can use k-medoids with any similarity measure
hence this is more flexible for example Absolute
Pearson Correlation must not be used with k-means,
but it works well with k-medoids.

2) The medoid as used by k-medoids is roughly
comparable to the median and median is more robust
to outliers than the arithmetic mean. Hence K-medoid
is much robust then other classification algorithm.

‘ Feature Selection ‘

v

Apply classification
Algorithm

Select Prediction Model Logistic
(Machine Learning) Regression

Prediction 5tudent
Performance

Fig. 3: Proposed Layout

K-medoid is a classical data partitioning algorithm
for clustering that group the dataset of n data points into k
clusters recognized a priori. A constructive tool for
influential k is the shadow. It is added full-bodied to outliers
and noise in comparison to k-means for the reason that it
minimizes a sum of pair wise dissimilarities rather than a
sum of squared Euclidean distances. A medoid can be
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explained as the object of a group whose typical
dissimilarity to all the data objects in the cluster is minimal.
That is it is a most centrally positioned point in the cluster.
Cost function in K-Medoid algorithm is defined as equation:

d
cost(x,c) = Z |Xi — Ci|
i=0

Multiple regression is a conservatory of simple
linear regression technique. It is used when we wish for to
predicting the value of a data variable based on the value of
two or more other independent variables. The data variable
that we wish to predict is known as the dependent variable
(criterion variable or the outcome or sometimes target)

A. Algorithm: K-Medoid

1) Initialize: randomly select(without replacement) k of
the n data points as the medoids

2) Associate each data point to the closest medoid.

3) While the cost of the configuration decreases:

— For each medoid m, for each non-medoid data
point o:
— Swapmando, recompute the cost (sum of
distances of points to their medoid)
— If the total cost of the configuration increased in
the previous step, undo the swap

The data variables that we are using to forecast the
value of the dependent variable are called the independent
variables (or sometimes, the predictor, regressor variables or
explanatory).

There are multiple benefits of using regression
analysis. They are as follows:

— It indicates the significant relationships between
dependent variable and independent variable.

— It indicates the strength of impact of multiple
independent variables on a dependent variable.
Regression analysis also allows us to compare the
effects of variables measured on different scales, such
as the effect of price changes and the number of
promotional activities. These benefits help market
researchers / data analysts / data scientists to eliminate
and evaluate the best set of variables to be used for
building predictive models.

Logistic regression is used to find the probability of
event=Success and event=Failure. We should use logistic
regression when the dependent variable is binary (0/ 1, True/
False, Yes/ No) in nature. Here the value of Y ranges from 0
to 1 and it can represented by following equation.
odds= p/ (1-p) = probability of event occurrence /
probability of not event occurrence
In(odds) = In(p/(1-p))
logit(p) = In(p/(1-p)) = b0+b1X1+b2X2+b3X3....+bkXk

Above, p is the probability of presence of the
characteristic of interest.

Logistic regression is widely used for classification
problems Logistic regression doesn’t require linear
relationship between dependent and independent variables.
It can handle various types of relationships because it
applies a non-linear log transformation to the predicted odds
ratio. It requires large sample sizes because maximum
likelihood estimates are less powerful at low sample sizes
than ordinary least square. If the values of dependent
variable is ordinal, then it is called as Ordinal logistic

regression and if dependent variable is multi class then it is
known as Multinomial Logistic regression. Multiple
regression allows us to settle on the largely fit (variance
explained) of the model and the comparative involvement of
each one of the predictors to the total variance explained.
For example, we might want to know how much of the
difference in exam performance can be explained by
adjustment time, test apprehension, lecture attendance and
gender "as a whole", but also the "relative contribution" of
each independent variable in explaining the variance.

General regression model as follows:

Y =By + B X + ByX, +o+ BX +E

- B0, BL, ..., Bk are parameters
- X1, X2, ...,Xk are known constants
— ¢, the error terms are independent N(o, 2)

B. Algorithm

—  Step-1. Select Input data-1 //Test Data
/[Test data for whom we have to forecast student
performance

—  Step-2. Select Input data-2 //Training data
/[Training data is historical data based upon prediction
model will work

—  Step-3. Apply k-medoid classification algorithm over
input data.

— Step-4. Apply logistic regression (Multidimensional)
over input data set.

—  Step-5. Predicted data of student as output.

Input Test Data

Apply Classification

Historical Algorithm (K-Med oid)
Training Data |L
| Apply Logistic Regression |

Cutput as
Predicted data

Fig. 4: Proposed system Layout

V. RESULT AND DISCUSSION

Accurate predictions of student performance are needed for
sustainable development and to make noteworthy policies
for education institutions.

Student Performance Prediction

F:PROJECTS'PRI_ONGOING'2016-17\Neelam_PRI'Code'trainingdata csv

Load Training Dataset

F:PROJECTS'PRJ_ONGOING'2016-17Neclam_PRT\Code'testdata csv

Display Training Data Display Test Data
K-Medoid + Regression

_ ‘Ifig. 5: Main GUI
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_|| output.txt - Notepad

File Edit Format View Help

3422214001,81. 66666667 ,83.33333333,59.16666667,27.08333332,0,1
3422214002,80.83333332,80.83333333,54.16666667,18.33333332,0,1
3422214003,85.83333333,81. 66666667,0,25,0,1

3422214004 ,79.16666667,72.5,39.166066667, 21. 04166867,0,
3422214006,81. 66666667’,70.83333333,48 33333333,17. 9166666" 0,1
3422214007 ,80,81. 66666667 ,83.33333333,30. 83333333 0,1
3422214008,70.83333332,74.166666687,57.5,22. 91666667,0,1
3422214010,82.5,87.5, 86. 65666667, 53, "5 0 1

3422214011,90. 83333333 90,90,49. 37 5,0,

3422214012,91. 66666667 ,89. ].6666667 7. 5 30.20833333,0,1
3422214013,74.16666667’,80.83333333 54. 1666666" 26. 25 0 1
3422214014,86.66666667,79.16666667,87.5,25.83333333,0,1
3422214017,78.33333332,85.83333333,67.5,34.16666667,0,1
3422214018,70,70,40.83333333,13.125,0,5. 000000e-01
3422214019,71. 66666667 ,82.5,66. 66666667 ,26.45833333,0,1
3422214020,0,0,0,7.082333333,0,0
3422214021,85.83333333,77.5,66. 66666667 ,29. 58333333,0,1
3422214022,74.1666666 ‘EJ.J.EEEEGE7 85, a1, 45833332,0,1
3422214023,92.5,87.5,26. 66666667, 48, 5416666" 0,1
3422214024,&.6666666" 75. 83333333 77.5,23. 125 0,1
3422214026,87.5,87.5,83. 33333333, 43, 125 0,1
342221402?,88.33333333,71 66666667,?0 a4, 3"5 0,1
3422214028,75.83333333,74.16666667,66. GGGGGGG" 56.45833333,0,5.000000e-01
3422214029,75.83333332,86. 66666667 ,82.5,52. 2‘3].66667 0,1
3422214030,71. 66666667 ,82.5,84,16666667 ,48. 54166667,0,1
3422214031,72.5,78.33333333,64.16666667,25.20833333,0,1

o

Fig. 6: Predicted data as output

For implementation of our project we have used
Matlab 2015a and student educational dataset taken from
one engineering institution. For multiple logistic regression
which is machine learning approach, we have used Weka.
Weka is a collection of machine learning algorithms for data
mining tasks. The algorithms can either be applied directly
to a dataset or called from your own Java code or Matlab
code. Weka contains tools for data pre-processing,
classification, regression, clustering, association rules, and
visualization.

Fig. 6 shaded value is predicted value of student
result-i.e. 1 as pass in the exam and 0 as fail in exam. For
checking the accuracy of output is passed through
classification-learner-and-we-got 89% accuracy. Based on
this value now we can compare the earlier approach in
which decision tree used as prediction technique and we
have used integrated kOmedoid classification algorithm and
logistic regression as prediction technique. Further we can
plot the graph base on these value which is as follows.

90

89
89

88 a7

[ )
o~

Accuracy

85

0 o 0
w B 0

148 Naive Bayes Proposed

Fig. 7: Accuracy Graph
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CLASSIFICATION LEARNER
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Legend
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* 0
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Misclassified - true class is:
X 0

05
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| Show Classifier Results

Fig. 8: Classification learner output

VI. CONCLUSION

In this project a portable and scalable prediction model is
discussed for forecasting the student performance.
Nowadays, higher educational administrations are facing a
very high viable environment and are targeting to get more
modest rewards over the other business oppositions. These
organizations should develop the excellence of their services
and gratify their customers. Henceforth there should be an a
constructive analysis which helps policy makers of
education system for taking quality parameters or quality
decisions so as to improve the student academic
performance. In this research we have discussed about data
mining and machine learning techniques which would
provide statistical analysis over the student dataset which
leads to forecast the academic performance of the student.
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