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Student Grade Prediction

Vivek Kumar
x19201885

1 Overview

In this research, I have tried to predict the grades of the student by using using machine
learning techniques. The main aim of this research was to investigate the main reasons
of student failures and does alcohol impact the grades of the student. this research,
we have used Multiple Regression, Stepwise Regression, Logistic Regression, k-Nearest
Neighbor and Principal Component Analysis. All of the programming was done using R
programming Language. We have four different sections in this file which are Overview,
System Requirements, Installation, Implementation and Results.

2 System Requirements

2.1 Hardware Requirements

Minimum Hardware Requirements:
CPU : Intel Pentium 4 1500MHz
Graphics Card : NVIDIA GeForce 6100
Memory : 4 GB

OS : Windows 7

2.2 Software Requirements

This research requires applications like MS Office, R Language (4.1.1) and RStudio
Desktop (1.4.1717).

3 Installation

3.1 Softwares

R Language for the specific Operating System needs to be downloaded and installed.
In Figure [I} we can see the OS version of R Language to be downloaded. The link for
downloading it is |R Programming (2021)).

In Figure |2, we can see the OS version of RStudio to be downloaded. The link for down-
loading it is |RStudio (2021)

In Figure |3 we can see the version of MS Office to be downloaded. The link for down-
loading it is |MS Office (2021))



Download and Install R

Precompiled binary distributions of the base system and
contributed packages, Windows and Mac users most
likely want one of these versions of R:

¢ Download R for Linux (Debian, Fedora/Redhat,
Ubuntu)

* Download R for macOS

* Download R for Windows

R is part of many Linux distributions, you should check
with your Linux package management system in addition
to the link above.

Figure 1: Download R Language
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Figure 2: RStudio version to be Installed
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Figure 3: MS Office Installation



3.2 Install R Libraries

In addition to RStudio, the libraries shown in Figure {4 needs to be installed for this
project.

install.pack
install.pa
install.pa

install.pa
install.package

Figure 4: Additional Packages to be installed

4 Implementation

In this section, we can see the steps we followed in creating student grade prediction
models and results we get from these models implementation.

We have used following files for implementation:

MulR.R,KNN.R,LogR.R and PCA.R.

4.1 Data Selection

We have downloaded the dataset from Kaggle dataset repository. The 'Student Alcohol
Consumption’ dataset can be seen in Figure |5 which we have used in our project.

Figure 5: Student Alcohol Consumption Dataset

4.2 Load Dataset

We have imported both Maths and Portuguese students comma-separated value (CSV)
into RStudio as shown in Figure [6] First we have imported both CSV files into our
RStudio environment and merged them into one file.

Figure 6: Import dataset into RStudio

4.3 Data Pre-processing

After importing the dataset we have checked the dataset for null values using ”is.null”
function but no null values were found in the dataset as shown in Figure [7]



Figure 7: Checking dataset for Null values

4.4 Data Transformation

We transformed each variable and recorded them as factor as it was useful for some
classification and regression models. The transformation can be seen in Figure [§]

Figure 8: Variables Encoding

4.5 Dataset Splitting

After all the transformation and pre-processing, we have splitted our dataset into 80:20
ratio where 80% of the dataset had been used for the training purpose and 20% of the
dataset had been used for the testing purpose. We have used "caTools” library and
7set.seed” function for the dataset splitting. As we can see that in the Figure [9]

Figure 9: Dataset Splitting

4.6 Modelling

In this step we’ll implement our Multiple Regression, Stepwise Regression, KNN, Logistic
Regression and Logistic Regression with PCA models.

First we have implemented Multiple Regression and Stepwise Regression. We used Mul-
tiple and Stepwise Regression to choose the most significant variables from our dataset.
We can shoe that in the Figure [10]

Figure 10: Multiple and Stepwise Regression



After choosing the significant variables with the help of Multiple and Stepwise regres-
sion, we implemented k-nearest Neighbor model with 5 as the value of K which we can
see in the Figure [11}

Figure 11: K-nearest Neighbor

After K-nearest Neighbor, we implemented Logistic Regression but instead of applying
it only onto the significant variables, In logistic Regression modelling we implemented it
onto the full dataset which is shown in the Figure

Figure 12: Logistic Regression

And after Logistic Regression, we implemented Logistic Regression onto the Principal
Components. First we added 50 new dummy variables into our dataset using ” Dummies”
libraries and then applied Principal Components onto them and then applied Logistic
Regression onto first 15 Principal Components. We performed Principal Component
Analysis to check if that made any difference to the normal modelling results. The
modelling can be seen in the Figure 13|

Figure 13: Logistic Regression with Principal Components

5 Other Software Used

We have used the overleaf for the documentation of the website. We can see in Figure
[14] how Overleaf can be used for documentation.

Figure 14: Overleaf
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