o\

.. if:;:} IJISET - International Jourlnsals::f(I(r;r:::/:et;v;izin;:,GEE:\EE;gEjZ%ZiCEr;(?;zgl)/mfli:::eil,ciicial Issue, May 2022
Different Approaches for Student’s Mark Based
Prediction

S.Devi' Dr.Arpana Bharani?

1. Research Scholar, Dept of Computer Science, Dr.A.P.J.Abdul Kalam University, Indore, MP, India.
2. Research Supervisor, Dept of Computer Science, DR.A.P.J.Abdul Kalam University, Indore, MP, India.

Abstract— The main objective of this paper is to provide deep learning techniques that can be
used to predict a student’s performance as compared to other traditionally used machine learning
techniques. The Education sector in Higher Education Institutions should be encouraged by
providing the students with attraction education because education is a very important issue for a
national development. To improve the quality and competitiveness of students, institutions or
universities must have some strategy to achieve their objectives, and for the implementation of
these strategies, institutions would require drawing their attention towards finding solutions to
the existing problems. It has been observed that the application of using the artificial neural
network in the education field has grown very traditionally. The aim of the study is to
empirically analyze the data source using statistical analysis, and using classifiers technique in
predicting student academic performance. This research paper compares the performance
prediction gender wise and efficiency of ensemble techniques. The results have been used to
suggest ways of improving the educational sector in gender wise, the efficiency and accuracy of
student performance prediction.
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1. INTRODUTION

The goal of the student academic performance that the prediction for used to helpful purpose of
improvement in higher level of our country. It includes the attributes parent level of education,
family status and student’s self employment interest, studying time, absent of class hours,
continuous rest time and result of academic result. The objective is (i) To identify factors that
affect student success rate then using these factors as early predictor to expected success rate and
handling their weakness.(ii) To identify and understand different student attributes used for the

predicting the student performance which subject feel that very hard and improve their
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concentrations. The prediction accuracy is developed in deep learning model that are classified
in various classifier algorithm that are Support vector Machine(SVM) and Naive Biyase(NB)
Deep learning is learning multiple levels of representation and abstraction, helps to understand
the data such as images, audio and text. The concept of Deep Learning comes from the study of
Artificial Neural Network, Multilayer Perception which contains more hidden layers is a Deep
Learning structure. Deep learning refers to the shining branch of machine learning that is based
on learning levels of representations.

2. LITERATURE SUPPORT

Deep learning refers to the shining branch of machine learning to be exact based on learning
levels of representations. Generally, several studies reviewed in this research have made use of
different methodology and techniques for predicting student performance. These include Artificial
Neural Network (Oladokun et al., 2008), Decision tree (Swammy et al., 2012) Naive Bayes
(Kabakchieva, 2013; Trstenjak et al., 2014), Support Vector machine (Trstenjak et al., 2014), K-
Nearest Neighbour, CRISP-DM (Ramesh et al., 2013) and Bayesian Classifiers (Hoe et al., 2014).
Kotsiantis and Pintelas (2005) used students ‘key’ demographic variables and their academic grade to
predict the performance in Open University with six different algorithms of Neural Network, Linear
regression, locally weighted linear regression, Model trees and support vector machine. From the
result analysis, it was shown that the prototype version of the software support tool, M5 rules
algorithm proves to be the most appropriate for the prediction. Away from each other from the above
discussed commonly used techniques and algorithms for prediction of student performance, other
techniques that have been used include Multilayers Perception (Ur Ramesh et al., 2013), Fuzzy logic
(Kouatli Issam, 2015), Genetic algorithms and R programming (Xing et al., 2015; Kouatli Issam,
2015). However, decision tree is the most frequently used classification techniques in the studies
examined because of its speed and non-linear ability when building and testing of the algorithm on
top of the ability to combined into an ensemble and create some of the best binary classifiers. In
addition, a decision tree can easily be understood, communicated and can handle irrelevant or
missing attributes best through the information gain process. Nevertheless, its major weakness is the
area of overfitting / underfitting in which it might be difficult to accurately predict untrained data
though this problem can easily be addressed using pruning (that is the removal of the decision tree
node after the initial training is completed).

3. DEVELOPMENT MODEL
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3.1. Design of Methodology
The main objective of the work is to predict the trend of student academic performance of
educational institution. The objective is achieved using a deep learning model. The activities
performed to explore the data preparation, deep learning model building, and conducting
experimental analysis for prediction process. Once after the selection of data, Data were
analyzed the preliminary level and statistically significant relationships were observed. After
preparing and selecting the data a deep learning model was developed.
3.2. Deep Learning Model
Support Vector Machine(SVM) :
It’s a promising method for classifying both linear and non-linear data. It uses the linear mapping
to transform the original training data into higher dimension. Defined each individual student
with multiple variables, and then each one of them are termed as multi-dimensional objects.
Within this new dimension, it searches for the linear optimal separating hyperplane ( “decision
boundary” separating the students of one class from another). Data from two classes can always
be separated by a hyperplane (H1 and H2). The SVM discovers this hyperplane utilizing support
vectors (“critical™ preparing information samples) and edges (Large edge and Small edge, which
is characterized by help vectors. ( K. B. Eashwar, et al ,2017)
Advantages:
Many data analyst fall out that this method performs very slowly during its training phase; but its
accuracy is very high, especially for small amount of support vectors, which are independent of
higher dimension of the objects. Thus, we can say that to classify the not enough amounts of
training samples with numerous parameters SVM is the highly suitable method. When we
compare every selected parameters of one student with other students to predict the performance
category on which those students are falling, we can use non-linear approach. It is much less
prone to over-fitting than other methods.
Naive Bayes:
These classifiers are a collection of classification algorithms based on Bayes’ Theorem. It is
not a single algorithm but a family of algorithms where all of them share a common principle,
i.e. every pair of features being classified is independent of each other. The dataset is divided
into two parts, namely, feature matrix and the response vector. The method that discuss over is

applicable for discrete data. In case of continuous data, we need to make some assumptions
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regarding the distribution of values of each feature. The different naive Bayes classifiers differ
mainly by the assumptions they make regarding the distribution of P (Xx; | y). Multinomial
Naive Bayes that Feature vectors represent the frequencies with which certain events have
been generated by a multinomial distribution. This is the event model typically used for
document classification.
3.3. Data Preparation
The method of preparing the data was completed. First, the information inside the questionnaires
has been conveyed to (arff) to be appropriate with the WEKA Dataset.. Follow the Table I.
Questionnaires of Dataset. Ready for data 1000 students records
Only male candidates 504 and female 496.

Attribute Description Possible values
Gender Student’s Gender Male, female
Group Grading system AB,CD,E
Math score Marks <100
Reading score Marks <100
Writing score Marks <100

Table |

3.4. Dataset Analysis

The data samples were collected from the tutors and students directly and they were fed into the
system for partitioning and classification. We implemented the rules that are defined in SVM
algorithm to predict the students’ exam result. The student performance analysis is the major
issue of prediction analysis. The student performance analysis has the three steps which are pre-
processing, feature extraction and classification. In the proposed model approach of SVM and
Naive Bayes is applied for the student performance analysis. The gender wise categories (Table
I) the dataset that Female students much more better than male students in pass percentage of
different level of test marks. Male candidates get the 65percentage and Female candidates get
76% percentage of marks in class level. Mean p is 70.5 and variance s* =30.25Sampling test of

the gender vise result of standard deviation 5.5.The population standard deviation is a
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parameter, which is a fixed value calculated from every individual in the population. A sample
standard deviation is a statistic. This means that it is calculated from only some of the individuals
in a population.
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Margin of Error or Confidence Interval is the sampling mean like normal distribution. In the
standard error of the mean (SEM) can be calculated using the following equation:
()

6y = __ = 3.889087296526
VN

Based on the SEM the confidence intervals at different confidence levels. Depending on the field
of study, a confidence level of 95% or statistical significance of 5% is typically used for data

representation.

Pass Gender

65% Male

76% Female
Table Il
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. F1
Algorithm | Accuracy Measure
SVM 86 76

NAIVE 79 68

Table 11

Pass Percentage

80%
75% -
70% -
65% -
60% -
55% -

M Pass
Percentage

male female

Fig.1 Pass Percentage of Gender vise

3.5. Experimental Result

Predicted output was subjected to mean absolute percentage error for calculating the error in the
predicted output. Architecture in deep learning used the supervised learning algorithm SVM
and naive Bayes are used for predicting the student academic performance. This proposed result
(Table 1) chart for accuracy and F1 Measure. After the data preparation, preprocessing,
separation of train and test set then create a model and classified the data using the specific
algorithm and got a result. when the dimension of the objects (students) was increased the SVM
would go for maximum marginal hyperplane (MMH). There is infinite number of separation
lines among the objects. Among them, the best separator has to be found (with minimum

classification error).



IJISET - International Journal of Innovative Science, Engineering & Technology, Volume 9, Special Issue, May 2022
ISSN (Online) 2348 — 7968 | Impact Factor — 6.72 | www.ijiset.com

NCISCT-2022
100
80
60
40 HSVM
20 = NAIVE
0
Accuracy F1
Measure

Fig.2 Accuracy and F1 Measure of SVM and Naive Bayes

Confusion Matrix displayed below

a b c d e classified

0 0 108 101 0 Group B

0 0 89 95 0 Group D

0 0 111 99 0 Group E

0 0 109 112 0 Group C

0 0 87 89 0 Group A
TABLE IV

Detailed accuracy by class using confusion matrix as correctly classified instances 223 and
incorrectly classified instances are 777.

4. CONCLUSION

The above work considered the deep learning is predicted the student academic performance. In
this work, it is concluded that student performance prediction is the major challenge of
prediction analysis due to complex dataset. Implemented the rules that are defined in SVM
algorithm to predict the students’ final grade. The results were obtained and checked with the
original set of data. To improve accuracy of student performance prediction SVM classifier and
Naive Bayes are applied in this research work. The proposed model is implemented in python

and results are analyzed the accuracy. It is analyzed that proposed model has high accuracy 86%.
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In our future work, we will examine more than large dataset and perform a deep analysis to build
a multiple architecture’s model and to select the best classifier.
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