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Abstract 
It has been found that some students are unable to achieve their goals just because they do not understand where they stand among their 
peers. If teachers could gain an understanding of how their students will perform, they could focus on some of these students who may 
perform poorly for them to perform better. 
 
These predictions also make it possible for teachers to better understand their students’ capabilities. These predictions can also be used to 
group students with similar capabilities so that teachers have an easier time identifying the capabilities of students. 
 
These predictions may be made with the help of machine learning algorithms. The database has been created in MySQL. The main 
features that these predictions depend on are gender, gaps in education, marks in previous mock tests, internal and external 
marks, and current attendance percentage. 
 
Keywords: Prediction, Classification, Supervised Machine Learning, Data Analysis. 
 

1. Introduction 

Colleges and schools in India mostly use traditional means of analyzing the performance of students, which makes it 
difficult to separate excellent, average, and weak students. Most of these institutions have a huge amount of data on 
previous students, which can improve the traditional methods of classifying students, making predictions on their 
performance, and tailoring teaching plans according to their needs. 
 
Machine learning is an AI and computer science area that focuses on applying algorithms to pre-existing data. and imitating 
a human’s way of learning to improve an algorithm’s accuracy in predicting and classifying 
future data without being explicitly programmed to do so. It has become a popular field of study in mathematics and 
computer science. Currently, there is a huge amount of data from different sources on the internet along with high 
computing power, which has led to rapid development in this field. Supervised learning, Unsupervised learning, Semi-
supervised learning, and Reinforcement learning are the four basic methodologies of Machine Learning. [5] 
 
Machine Learning requires us to select an algorithm and have a huge amount of historical data. The data must first be 
prepared for the purpose by making various adjustments, like changing the type of data and dealing with incorrect values 
and missing data. Then a suitable algorithm is selected and a model is trained, which can give us a value or class depending 
on the algorithm used. The model depends on the algorithm used and the data provided to the algorithm. Then we feed what 
we want to predict into the given data. The value or class given by the model depends on the data provided to the model. 
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Supervised Learning is a branch of machine learning. In this type of machine learning, we are given the results as well as 
the features that this result depends on during the learning process. The input data must be labeled. Then we train the model 
using the algorithm chosen. The model is then tested with a new set of input data and the accuracy of the algorithm is 
gauged. If we get satisfactory accuracy, then we can deploy the model. Supervised Learning is divided into two categories: 
Regression and Classification. 
 
Classification is the process of recognizing, understanding, and grouping ideas and objects into pre-set categories. It is a 
form of pattern recognition. We can use the model provided by classification machine learning algorithms to classify future 
datasets. An example of a machine learning classification application is the Email Spam Detector. Here we will discuss 
how to predict the performance of students and classify them into various categories according to their performance by 
using different classification algorithms. 

2. Methodology 

Predicting students’ results is required so that weak students may receive early intervention. Traditional systems require 
teachers to make these predictions themselves. Thus, it is difficult to focus on each student. The drawbacks of traditional 
systems are as follows: 
 
• Focus on mugging up and giving exams. 
• Not able to analyze the progress of students 
• Missing feedback to students for early intervention 
 
For these reasons, we propose a new system to predict students’ performance to monitor weak students. The predictions can 
also be used to monitor the progress of students. 
 
Using supervised learning algorithms and previous data of students we can make these predictions. The following are some 
of the characteristics of the proposed system: 
 
• Timely feedback to students to prevent them from being left behind by their peers. 
• Teachers will have a better idea of their students’ capabilities. 
• Ability to focus on every student. 
 
There are various Classification Algorithms in Machine Learning which can be used for the purpose, some of which have 
been discussed here. We will go through four Classification Algorithms, their advantages and disadvantages, and compare 
them for use in predicting student performance. 
 
Once the best algorithm is found, the application must be coded. The parts required for the software are: 
 
• Dataset for the application to run on. 
• Database to store the data. 
• Data entry, modification, and deletion interface.  
• The machine-learning algorithm predicts grades using given data. 
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The flow chart for the development of the application is as follows: 
 

 
Figure 1: Flow Chart for the development of The Application Phase 1 

 

 
Figure 2: Flow Chart for the development of The Application Phase 2 
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3. K-Nearest Neighbours 

The k-nearest neighbors (KNN) technique is an uncomplicated supervised learning approach that may be applied to 
classification and regression issues. Similar items, according to the KNN algorithm, are an approximation. To look at it 
another way, related objects are clustered together. 
 
KNN aims to predict the proper class for the test data by computing the space between the test data and each of the training 
points. Then select the K number of points that most closely resemble the test data. The KNN algorithm calculates the 
chance of test data belonging to each of the 'K' training data classes and then chooses the class with the highest probability. 
The average of the 'K' training points chosen is worth in regression. 
 
Because it doesn't execute any training once you submit the training data, it's known as a lazy learning algorithm or lazy 
learner. Instead, it just saves the data and does not execute any calculations throughout the training period. It does not create 
a model until the dataset has been subjected to some sort of procedure. As a result, KNN is an excellent choice for data 
processing. 

4. Logistic Regression 

The supervised learning technique of logistic regression predicts the likelihood of a target variable. The primary idea 
behind this technique is that we classify things using probability. It was created for binary classification at first, but it is 
now also utilized for multi-class classification. 
 
If categorical dependent variables need to be predicted, logistic regression can assist. In other words, when the conclusion is 
categorical, such as true or false, yes or no, 0 or 1, it is employed. The expected probability or result of logistic regression 
can be either of them.  
 
Logistic Regression is used in classification to utilize a linear equation as an input and a function to get yes or no as an 
output. The inverse of the natural logistic function, the logistic function implemented in Logistic Regression may be used to 
change the logarithm of odds into a probability. 
 
It can help with spam identification, diabetes prediction, and other comparable issues, among other things. 

5. Random Forest 

31TRandom31T Forest Classifier is an algorithm that uses several decision trees that operate as an ensemble. An ensemble uses 
more than one machine learning algorithm to provide better results than the constituent algorithms. In 31TRandom Forest 
Classifier 31T, each decision tree gives its prediction on certain inputs, and the output that is predicted by most of the trees is the 
output provided by the classifier. This algorithm makes it so that the individual decision trees that give the wrong outputs 
are weeded out and the most probable outputs are chosen. 
 
The decision trees in the Random Forest Classifier are all trained on random parts of datasets from the provided dataset. 
This is done to get different trees. This group of trees will naturally give outputs based on their datasets, thus maintaining 
the low correlation between the outputs of individual trees. 
 
This randomness of individual decision trees in the Random Forest Classifier is the reason for its name. As long as the 
individual decision trees can give correct outputs, the Random Forest Classifier can get the best possible output for us and 
reduce errors in prediction. 
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6. Decision Tree Classifier 

Decision Trees (DTs) are a supervised non-parametric learning method for classification and regression. The purpose is to 
build a model that predicts the value of a goal variable by learning simple choice rules based on facts capabilities. A 
piecewise consistent approximation of a Decision Tree can be seen. 
 
The Decision Tree algorithm uses a tree data structure to classify the input data. The data is ordered along the tree from the 
root to a leaf node, with the leaf node assigning the instance's class. Each node in the tree serves as a take condition for a 
few qualities, and each aspect down from that node corresponds to one of the condition's possible solutions. This system is 
recursive, and it is repeated for each new node in the subtree. 
 
To decide whether to split a node into two or more sub-nodes, decision trees employ a variety of techniques. With each 
generation of sub-nodes, the homogeneity of the created sub-nodes improves. In other words, we can say that the node's 
purity improves in relation to the target variable. This tree separates the nodes into sub-nodes based on all available 
variables and then chooses the split that results in the most homogeneous sub-nodes. 

7. Prediction Results 

K-Nearest Neighbour, Logistic Regression, Random Forest Classifier, and Decision Tree Classifier were the methods we 
investigated. The Random Forest Classifier outperformed the others. 
 
These results clearly show that using multiple models to get the output has a higher chance of getting the correct output. 
Ensembles naturally have higher chances of giving correct predictions than singular models. Combining different models 
and deciding the output based on the majority can enhance the accuracy of the algorithm.  
 
The results of predictions of the algorithms we have selected are as follows: 

category precision recall f1-score support 
A 0.83 0.71 0.77 7 
B 0.91 0.91 0.91 34 
C 0.91 0.90 0.91 59 
D 0.71 0.87 0.78 23 
E 1.00 0.20 0.33 5 
F 0.67 1.00 0.80 2 

accuracy   0.86 130 
macro avg 0.84 0.71 0.75 130 

weighted avg 0.87 0.86 0.85 130 
Table 1: Scores of K-Nearest Neighbours 

category precision recall f1-score support 
A 1.00 0.83 0.91 6 
B 0.97 0.88 0.92 32 
C 0.91 0.93 0.92 57 
D 0.86 0.97 0.91 31 
E 0.33 0.50 0.40 2 

F(poorly predicted) 0.00 0.00 0.00 2 
accuracy   0.90 130 

macro avg 0.68 0.68 0.68 130 
weighted avg 0.89 0.90 0.90 130 

Table 1: Scores of Logistic Regression 
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category precision recall f1-score support 

A 1.00 1.00 1.00 4 
B 0.97 0.94 0.96 35 
C 0.93 0.93 0.93 61 
D 0.82 0.88 0.85 26 

E(poorly predicted) 0.00 0.00 0.00 2 
F 1.00 0.50 0.67 2 

accuracy   0.91 130 
macro avg 0.79 0.71 0.73 130 

weighted avg 0.91 0.91 0.91 130 
Table 1: Scores of Random Forest 

 
category precision recall f1-score support 

A 0.82 1.00 0.90 9 
B 0.89 0.89 0.89 35 
C 0.95 0.90 0.92 60 
D 0.74 0.85 0.79 20 
E 0.50 0.20 0.29 5 
F 0.50 1.00 0.67 1 

accuracy   0.87 130 
macro avg 0.73 0.81 0.74 130 

weighted avg 0.87 0.87 0.86 130 
Table 1: Scores of Decision Tree Classifier 

 

 
Figure 3: Heat map of The Correlation Function 
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Figure 4: Pie Chart OF Grades 

 

 
Figure 5: Bar Graph of Marks In Test G1 

 
Figure 6: Bar Graph of Marks In Test G2 
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Figure 7: Bar Graph of Marks In Test G3 

8. Conclusion 

In this research paper, we saw how machine learning can benefit teaching methodology in teaching institutions. Traditional 
methods of analyzing student performance make it difficult to point out the different categories of students. This research 
allows teachers to get a better idea about their students. This allows for early intervention in the case of weak students. 
 
In this research paper, we have performed an analysis on the prediction of student performance. Based on certain 
parameters, we predicted the tentative grade a student may receive. We tested four classification algorithms and ascertained 
their accuracy, precision, recall, and F1 scores. Random Forest performed the best in predicting the performance of students 
regardless of the number of attributes. 
 
Thus, we can conclude the benefits of predicting the grade of students for teachers for teaching purposes. This system of 
predicting the grades of students can help teachers understand which students need to be focused on so that they can avoid 
getting bad grades and be successful in life. 
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