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Abstract— As the competitive environment prevails among
educational organizations, the challenge is to elevate the
quality of education through data mining. Student's
performance is a concerning factor to the higher education. In
this project, one of a machine learning technique have been
used to build a regressor that can predict the upcoming
semester marks of students. A model is put forward to predict
in which the algorithm implemented is a Supervised machine
learning algorithm called Decision tree. The importance of
different attributes is considered, in order to determine which
of these are correlated with student marks prediction. Some
of the features are selected to predict the immediate next
semesters marks of a student. Features like semester scores,
attendance, marks obtained from 10th and 12th exams, study
time and other aspects were selected to conduct this work.
Due to early prediction and solution, better results can be
expected in the finals. Students can view their accuracy of
passing.in further studies.
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I. INTRODUCTION

Machine Learning are the science of securing computers to
read without being clearly organized. It is firmly related to
computer statistics, which focus on computer forecasting. In
its application to business problems, machine learning is also
referred to as forecasting analysis.

Machine learning focuses on the development of
computer programs that can access data and use it for self-
study. The learning process begins with looking at either data,
for example, direct experience, or instruction, so that you can
look at patterns in the data and make better decisions in the
future based on the examples provided. The main purpose is
to allow computers to read automatically without human
intervention or assistance and to correct actions accordingly.
1) One of the basic personal parts of a student as well

technology development to test performance.

2) 2. Performance assessments emphasize students' strong
suits and strengths. This serves as an important tool in
increasing their capacity and identifying areas that need
to be improved.

3) 3. Performance appraisal is an equally important tool for
teachers, in helping learners achieve their goals. By
being able to analyse the performance of their students,
teachers can divert their attention to the required areas,
advise and guide students in the right direction,
acknowledge and reward their success.

Il. LITERATURE SURVEY

Literary reviews serve as critics and examiners of academic
texts done in a particular field of research. It assists in the
calculation of emergence and progress in a given field and
summarizes all past work done and the latest current
information available on the topic.

A study by Kotsiantis et al [1] is one of the first
studies investigating the use of machine learning strategies on
a learning prediction platform. The contribution of this study
was that they pioneered and recorded the course of several
such studies. While machine learning techniques were
previously used in a number of settings, it was the first time
that these techniques were used in a learning environment.

[2] This paper raised student performance
predictions using the Support V Support Machine. Here the
author compared SVM with other ML strategies such as
Routing Lines, Decision Decisions, KNN and concluded that
SVM surpasses other ML algorithms.

Personal information containing family background,
gender, disability, and age is also considered important [3].
This study introduces two new attributes that focus on the use
of descriptive features related to the Internet and the use of
social networks and their effect on performance.

I1l. DATA SET DESCRIPTION

A. Data Collection

We obtained our dataset from various resources within our
college; data from placement cell, from various engineering
branches like CS, IS, ME, EC and EEE. The dataset was also
collected using surveys in the form of questionnaires is vast
with numerous attributes including grades, social and co-
curricular activities, lifestyle information as well as home and
parental information.

B. Data Description

The information used in this paper is sample data. The sample
dataset has 555 students. In this study we looked at 555
instances and 20 attributes to predict 3 semester, and 21
attributes to predict 4" semester. All dependent and
independent variables are given in the Table-I.

DATA
VARIABLE | DESCRIPTION VALUES TYPE
Gender of the
Sex Student M, F Char
Age of the
Age student 19-25 Integer
At home,
Mother’s Occupation of services, Char
job the mother teacher,
others.
Father’s job Occupation of At h(_)me, Char
the father services,
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surveys in form of questionaries etc. This step is followed by
data cleaning step, which concerns with filling missing values
and transforming the collected data into a suitable format.
After that, feature selection process is applied to choose the
best feature set with higher ranks. Pearson Correlation
method is applied for feature selection. After all these steps,
the machine learning model is constructed using the Decision
tree regressor. Then the process will be followed by the
evaluation of results and patterns to generate the knowledge
representation.
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teacher,
others.
Time taken by
Travel Time the student to In minutes | Integer
travel
Residence Residence of the Hosteller Char
student or local
Time taken by 155 in
Study Time the student to Integer
hours
study
Subjects No. of subjects
failed failed 0-4 Integer
Edu support Education Yes, no Char
support at home
Extra-paid Paying for Yes, no Char
external courses
Co- Extra activities
curricular by the student Yes, o Char
. Planning for
Higher Edu higher education Yes, no Char
Internet Ava}llablhty of Yes, no Char
internet
Free Time Free time a 1-51n Integer
student has hours g
Social Social interaction 1-5in Inteder
of the student hours g
Health Health condition | On a scale Integer
of the student of 1-5 g
10" academic 3
10t 94 score of the e Float
100%
student
th/i
P§/Diploma tio/r?mrr?: e Float
% 100%
student
degree scores of
ggﬁg the student in géplg Float
SGPA

Table 1: Student Data Set Description
Here the attributes used in the dataset are gender,
age, parent occupation, free time, higher education, subjects
failed, travel time, academic scores and others.

C. Data Pre-Processing

Though the data was clean, some of the fields in our dataset
are filled with inconsistent data, outliers and missing values.
we added some values like travel time, higher education etc.
Pre-processing techniques were carried out to reduce the
features. The feature selection process results showed us no
negligibility for any attribute. The goal of data imputation is
to correct errors and input missing values -- either manually
or automatically through programming.

IV. METHODOLOGY

A. Proposed Architecture

In system architecture a student’s performance model is given
to evaluate the features that may have an impact on student’s
academic success. The figure below shows the main steps in
the proposed methodology. This methodology starts by
collecting data from various sources like college database,

Fig. 1: Proposed System Architecture

B. Feature Selection

Not all features in the database are useful because some are
no longer working or not working. Using the algorithm to
select the right feature, we can remove all the unwanted
features and find the best of our learning algorithm [4]. This
also improves the need for retention and reduces the effective
time of the learning algorithm; and sometimes improves the
predictive function of separation.

One of the most common ways to select features is
to find the correlation between the numerical input features
and the output values using Pearson’s correlation coefficient
r given as:

T -RY- 1)
\L. 1(Xi - X)2y/ [y, (¥ - 12

where X and Y are random variables and X and Y~
mean X and Y respectively. The value of r is always between
-1 and 1. The higher the magnitude of r, the better the
indication that one of the two variables can be used as an
element in the other variable [5]. We have selected 8 features
with Pearson's highest merits.

C. Decision Tree

Decision tree regressor is an algorithm which is in machine
learning. This algorithm is used in this project to evaluate the
marks or prediction of a students based on some parameters.
The decision tree has two types into it. Decision tree
classification and Decision tree Regression [6]. Decision tree
classification is providing the data in classified format for
example pass and fail. The user may know the result in
maximum two outputs that is pass or fail.

Decision tree regressor provides the result in
regressor where user can see the result in numbers. For
implementation of this project Decision tree regressor is used
to predict the marks of a student. This algorithm Decision tree
regressor is provide the result in regressor where user can see
the result in numbers. For implementation of this project
Decision tree regressor is used to predict the marks of a
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student. This algorithm initially takes the features as input
from the dataset. The related and appropriate features are
selected to give input to this algorithm based on these features
this regressor is going to predict.

D. Execution Procedure

1) Starting Student marks predictor: To get started need to
launch the project by executing the command below to
start the server components of flask python app.py

2) Selecting the semester to predict: To predict the marks of
the student user need to select which semester user wants
to predict the marks of the student by clicking the button
which is provided in the front-end

3) Input the features

4) Get prediction marks: When the features get inputted to
the model the model evaluates the marks based on the
features given by the user then it will display the
prediction marks with all features which are inputted

5) Saving in Database: After displaying the marks on the
monitor the project stores the student predicted marks
which all features which are used into the database for
the further usage. The user and fetch the data from
database by student’s name.

E. Interface

A Web application was build using the Flask API. Flask is a
python API that allows us to build web applications. Flask is
a small framework that provides basic features of a web
application. This framework cannot rely on external libraries.
A framework for a web-application or Web Framework is a
collection of modules and libraries that help write programs
without coding at the grassroots level such as contracts, cable
management. Flask is based on WSGI (Web Server Gateway
Interface) tools and Jinja2 template engine. It does not have a
range of data extraction, form verification, or other items
where existing third-party libraries provide similar services.
Flask supports extensions that can add app features as if they
were made to Flask itself. Extensions are available on object-
related mappers, form validation, and upload handling, a wide
variety of open verification technologies and many common
framework-related tools. The Ul design and various pages are
shown in Fig 2, Fig 3 and Fig4.

& MorkaPredicior

Welcome to MarksPredictor

s
>

Fig. 2: Student Marks Predictor Home page

& Student Detalls

Fig. 3: The result page for 3@ Semester predictor

& Studant Detalls .

Fig. 4: The result page for 4" Semester predictor

V. RESULTS

Some of the most used metrics for evaluation of the models
are the Root Mean Squared Error (RMSE), Mean Squared
Error (MSE) and Mean Absolute Error (MAE). We have
computed RMSE, MSE, and MAE for the model, the results
are depicted in table 2. The Mean Absolute Error (MAE)
gives a value of 2.511 for 3 semester and 0.994 for 4%
semester. Similarly, the MSE and RMSE give values of
28.318(3 semester), 7.050(4™ semester) and 5.321(3"
semester), 2.665(4™ semester) respectively. R-squared is
a statistical measure of how close the data are to the fitted
regression line. The accuracy for the 3" semester is 79.2%
and 94.2% for the 4" semester.

Metric 39 Sem | 4" Sem
0 MAE 2.511 0.994
1 MSE 28.318 7.050
2 RMSE 5.321 2.665
3 | R-Squared | 0.792 0.942

Table 2: Accuracy Scores

VI. CONCLUSION

This proposed model gives the performance prediction of
students over 2" semester. The training and Validation set
gives the optimized results and accuracy over the events.
Finally, we are able to get the result and accuracy with
Decision Tree Regressor model with an accuracy of 79.2% &
94.2%. Also, provided an interface for the easy of usage for
students and teachers to help improve their performance.
Predicting students’ performance is mostly useful to help the
educators and learners improving their learning and teaching
process. Predicting student performance is very helpful for
teachers and students improve their learning and teaching
process. Machine learning has come far from its fledgling
stages, and can be a powerful tool for studies.

All rights reserved by www.ijsrd.com 109



Student Performance Prediction: A Ul based Performance Predictor
(1JSRD/Vol. 9/1ssue 07/2021/021)

In Future, the system can be extended with more

distinctive attributes to get more accurate results, useful to
improve the students’ learning outcomes. Also, experiments
could be done using other data mining algorithms to get a
broader approach, and more valuable and accurate outputs.
Some different software may be utilized while at the same
time various factors will be used.
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