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ABSTRACT 

In the world of open education systems, students have flexibility to learn  anything  with  ease  as  the  
learning  content  is  easily  available.  But this facility can make student complacent.  Therefore, it becomes 

difficult to predict the student’s performance in advance. In this project, an attempt is made to help the 

student to know his performance in advance. This is done by using univariate linear regression model. This 

would help students to improve their performance based on predicted grades and would enable teachers to 
identify those individuals who need assistance. 

The Main Objective of “Student Grade Prediction Application” is to implement a simple algorithmic model 

that predicts the score of an individual student at he /she end of the year. “G3” or the final grade is our 
label (output) and the rest of the columns will be our features (inputs). 

INTRODUCTION 

In the present educational systems, student performance is getting worsen everyday gradually . Predicting 
student performance in advance can help students as well as their teachers to keep track of progress of the 

student. Many educational institutes have adopted continuous evaluation system today. Such systems are 

favourable to the students in improving their performance . The purpose of the continuous evaluation system 

is to help the regular students in their academics. In continuous evaluation system, unit tests or class tests are 
conducted at regular period. To have consistent performance in the final grade it is required to appear in all 

the unit tests or class test. 

The core function of Student Grade Prediction is to help the student to know his/her performance in advance 
by using univariance Linear Regression Model. Such techniques would help the students to improve their 

performance based on the predicted grade and would enable teachers to identify those individuals who might 

need assistance. 

IMPLEMENTATION 

Let’s consider a school and data of its students. We collect every single minute information about the 

students and we put in an excel file. This gives a shape to the data. Suppose that we have around thirty three 

different attributes or features of data that we collected for every student. The first step in our process is 
identifying the attributes. We should now consider only those attributes that depend on the Grade of the 

student. To find out these attribute we should find correlations. Correlations give the dependency of a 

dependent variable on an independent variable. We then consider only the attributes that are mostly related 
and discard the rest. We then change the data types of the file as the system cannot compute multiple data 

types at once. So we convert the data type of the file and send it for training and testing. In training and 

testing, the data is partitioned randomly for training and testing. The partitions are sent for training and 

testing respectively. Then, it sent for a fit function using Linear Regression algorithm. The result is then 
predicted and the result obtained is the final grade (G3). For portraying accuracy it is shown using Boxplot.  
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CONTENT DIAGRAM 

 

SYSTEM ARCHITECTURE 

 

METHODOLOGY 

1. Reading the dataset 

We first read the dataset from the client/user. Here the dataset is the students’ data in the form of a file 
(CSV/EXCEL).We read this csv file by importing pandas module. 

2. Dependency of various features/attributes on the final grade(G3) 

Secondly, we are finding the Correlations. The dependency of all the attributes with the final grade is found. 

The correlation values range from -1 to 1.If the value is negative, the attribute is inversely related .If it is 
positive, it is directly related. If the value is near to the extreme value or the domain value, then it is highly 

correlated. 

3. Removing the least Correlated attributes 
The next step is to discard the least correlated attributes. This is done for more accuracy. For better 

computational results the least correlated attributes are removed from the file. 
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4. Converting the datatypes 
The next step is to convert the data types of the dataset. Since the computations cannot be performed on 

multiple datatypes simultaneously, we are converting the data types of the values into binary i.e. 0s and 

1s.This is done by using a function called get_dummies(). 

5.  Splitting the data for training and testing 
The most crucial part of the project is explained here. Here we import sklearn module for training and testing 

the data as well as performing our prediction algorithm. We perform the training and testing the data by send 

X and Y labels. The X and Y labels are the parameters that on which the training and testing of the data is 
computed. 

Here, the X parameter is the dataset and the Y parameter is the required output i.e. the final grade(G3). Now 

that the data is sent for training and testing using train_test_split() function. It also includes test size or train 
size, which means the fraction of data that must be sent for testing or training respectively, Random state is 

an optional parameter. 

6.  Prediction 

After the data is trained and tested, now it is fitted using the Linear Regression algorithm. The fit() function 
is used to set the accuracy of the computed values. The fit() function gives the desired results/values. The 

predict() is used for prediction which too uses the Linear Regression model. 

7.  Graphical Representation of the Result 
The final step is the graphical representation of the predicted results. The graph that is being used is the 

“Box-plot”. Here, we are comparing the given final grade with the predicted results which also the final 

grade(G3). The reason for using boxplot is that is shows the representation accurately in terms of statistics 
i.e. mean, median, quartiles etc. Through this we can say if the predicted values are accurate or not. 

TOOLS USED 

Python 

Python’s popularity may be due to the increased development of deep learning frameworks available. As 
Python has readable syntax and the ability to be used as a scripting language, Python proves to be powerful 

both for preprocessing data and working with data directly. 

Pandas 
Pandas is an open source library that allows to you perform data manipulation in Python. Pandas provide an 

easy way to create, manipulate and wrangle the data. Pandas is the most popular python library that is used 

for data analysis. It provides highly optimized performance. 

Sklearn 
Scikit-learn (also known as sklearn) is a free software machine learning library in Python. Scikit-learn is a 

library in Python that provides many unsupervised and supervised learning algorithms. The functionality that 

scikit-learn provides include: 
 Regression, including Linear and Logistic Regression 

 Classification, including K-Nearest Neighbours 

 Clustering, including K-Means and K-Means++ 

 Model selection 

 Preprocessing, including Min-Max Normalization. 

LINEAR REGRESSION 

Linear Regression is an approach to model the relationship between a dependent variable and one or more 
independent variable .In the case of a single independent or explanatory variable, it is called Simple Linear 

Regression or Linear Regression with single variable .For more than one dependent or explanatory variable, 

it is known as Multiple Linear Regression or Linear Regression with multi variable. 
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Fig: Example of Linear Regression that has one independent variable. 

Linear Regression was the first type of regression models for the study of analysis. It is also widely used in 
practical applications. This is because the models which are linearly depend on unknown parameters are 

easier to fit than those models which depend non-linearly on their parameters. 

Most applications of Linear Regression fall into one of the following two categories: 

 if the aim is prediction ,or forecasting, or error reduction, linear regression is used to fit the predictive 

model to an observed set of data values of the independent variable. After developing the model, if 

additional values of the independent variables are gathered without any accompanying response values, 

the fitted model is used to make prediction of the response. 

 if the aim is to explain the variation of a dependent variable attributed to an explanatory variable, linear 

regression can be applied to measure the strength of the relationship between the response and the 
explanatory variables. 

 

Like most forms of regression, Linear Regression focuses on conditional probability distribution of the 

response given the values of the predictors, rather than on the joint probability distribution of all of these 

variables, which is the domain of multivariate analysis. 
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RESULTS 

 

CONCLUSION 

In this project we did a deep analysis of what could be possible factor on whether a student is likely to get a 
high score or a low score. The data does not contain that much information but still we were able to predict a 

pretty precise Linear Regression algorithm that predicts what score a student will get in the foreseen feature 

by analysing the features. 

It is to my understanding that the linear regression model is used to predict values with a given number of 

features. Here we learned how to tuned Hyper parameters in a more automatic way in order for our model to 

have better predictions when new features of students will come in and will let us know as data comes by if a 

student is most likely to pass the class or not. 

FUTURE SCOPE 

Data cleaning and analysis can be better done and other machine learning algorithms can be applied on the 

model to improve the accuracy. Increased dataset will give out more accurate predictions. To improve the 
results, a dataset with sufficient features and increase in quantity must be obtained. Further research must be 

conducted in enhancing the existing machine learning techniques to work in real time and develop an 

efficient model. Also, the models developed must be tested on data with different volumes to test its 
scalability and performance. 

In future work, the result of regression on balanced dataset can be studied by changing the data distribution. 

This can be done by selecting a sample of dataset or removing certain records to balance the type of data. 
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