
©Rajasthali Journal                                                                                                                                                E-ISSN 2583-1720 

 

https://www.rajasthali.marudharacollege.ac.in           Volume 2, Issue 2, Jan - March 2023                                                          93                                                           

Received: Jan ‘23 

Revised:  

Accepted: Feb ‘23 

© 2022 by the authors. This article is an open access article distributed 

under the terms and conditions of the Creative Commons Attribution (CC 

BY) license (https://creativecommons.org/licenses/by/4.0/).  

DATA MINING TECHNIQUES FOR FORECAST THE ACCURACY OF STUDENT  

ACADEMIC PERFORMANCE 

1Dr. Vishal Pareek and 2Ms. Sarita Juneja  
1Associate Professor, Department of Computer Science, Tantia University, Sri Ganganagar (Raj.), India  

2Research Scholar, Department of Computer Science, Tantia University, Sri Ganganagar (Raj.), India 

A
B

S
T

R
A

C
T

 

The caliber of education that a university offers its students can be used to gauge the institution's success. 

Investigating the information pertaining to performance-related redirection of pupils' academic progress 

would help the educational system reach its best degree of excellence. The lack of a system to assess student 

development and performance is not being addressed these days. There are two causes for why this occurs 

frequently. First off, it is difficult to anticipate pupils' success using the current approach. Second, due to the 

neglect of several important factors those are influencing students' performance. Due to the abundance of data 

in academic databases, predicting students' performance is a more difficult undertaking. This suggested 

technique can aid in more precise performance prediction for kids. An appropriate data mining strategy will be 

used for these. This method involves applying a pre-processing step to the raw dataset in order to 

appropriately apply the mining algorithm. The performance prediction for the student can aid in improving 

performance. 

INTRODUCTION 

The academic world of higher learning faces 

challenges in raising students' academic 

performance. Academic success in the first year of 

college for engineering and scientific students is a 

defining moment in their educational path and often 

has a substantial influence on their GPA (GPA). 

The evaluation criteria for the students, such as 

midterm and final exams, assignments, and lab 

work, are examined. Before the final test is given, it 

is advised that the class teacher be informed of all 

this related material. The results of this study will 

assist teachers in raising student achievement and 

significantly lowering the dropout rate. In this 

study, we offer a hybrid approach based on 

Decision Tree of Data Mining and Data Clustering 

that allows academics to anticipate student GPA 

(SGPA, CGPA), and on the basis of that, instructors 

may take the required actions to improve student 

academic performance. 

A frequently used measure of academic 

performance is the grade point average (gpa). Many 

universities have a minimum GPA requirement that 

must be met. As a result, the academic planners 

continue to use grade point average as their primary 

indicator of academic achievement. Throughout 

their time in college, a student's ability to achieve 

and maintain a high GPA that accurately reflects 

their overall academic achievement may be 

hampered by a variety of issues. The faculty 

members could focus on these elements while 

creating methods to enhance student learning and 

enhance their academic success through tracking 

the development of their performance. The crucial 

qualities for future prediction can be found using 

the data mining technique's clustering algorithm 

and decision tree. The technique of extracting 

previously undiscovered, reliable, strategically 

relevant, and concealed patterns from big data sets 

is known as data clustering. 

Educational databases are storing an ever-growing 

amount of data. The most popular strategy for 

predicting the future is clustering. The fundamental 

objective of clustering is to divide students into 

homogeneous groups based on their traits and 

skills. These programmes can improve the caliber 

of education for both students and teachers. In this 

study, students are divided into groups based on 

attributes using cluster analysis. 

A common data mining method called decision tree 

analysis can be used to explain many factors like 

attendance rate and grade ratio. One of the 

fundamental methods frequently employed in data 

analysis is clustering. In this study, students are 

divided into groups based on their traits using 

cluster analysis, and decision trees are used to make 

important decisions for the students. 

PRÉCEDING WORK 

Data mining is the method of examining 

information from various angles and combining it 

with other information to create useful knowledge. 

It is also known as information discovery or 
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knowledge discovery. Data mining software is one 

of the many types of analytical tools for 

information analysis, and it can provide information 

that can be used to increase profits, cut costs, or 

both. Users have the ability to check the identity of 

the data. Technically speaking, data mining or data 

processing refers to the process of finding 

correlations or patterns among dozens of fields in 

large relational databases. Below is a list of the 

survey articles for the study: 

Paris et al. (1) compared the precision of data 

mining approaches to the classification of students 

in order to predict a student's category grade. In 

order to produce exceptional graduates who will 

graduate at least with the upper second group, these 

forecasts are more helpful for identifying the weak 

students and assisting administration in putting 

corrective measures into place early on. 

Rathee and Mathur applied the ID3, C4.5, and 

CART decision tree algorithms to educational data 

to forecast a student's performance on the test. All 

algorithms are applied to a student's internal 

evaluation data in order to predict how well they 

will perform academically on the final exam. The 

effectiveness of various decision tree 

methodologies will be assessed using the accuracy 

and construction time of the tree. Thanks to the 

system's forecast, the class teacher was able to 

recognise the students who needed assistance and 

help them perform better. The most accurate and 

effective of the three algorithms is C4.5, which 

outperforms the other two. 

Kortemeyer and Punch compared and analysed the 

utilisation and performance of students who had 

taken an online technical course using data mining 

classifiers. The results show that combining 

multiple classifiers significantly improves the 

accuracy of a given data set. Combining classifiers 

typically results in higher prediction performance 

than using a single classifier since the decision is 

based on the output of numerous models. 

DATA MINING STEPS 

A method for drawing a variety of models, valuable 

source, and summaries from a given collection of 

data is called data mining. The difficulty of 

predicting dependencies from information or 

uncovering new information must be only one part 

of the whole experimental technique, according to 

engineers, scientists, and others who employ 

established processes to derive conclusions from 

data. In order to properly discover and decode 

patterns and models in data, the following steps 

must be utilised regularly. [6]: 

1. Recognize the objectives of the end-user, the 

application domain, and any applicable prior 

knowledge (formulate the hypothesis). 

2. Data Collection: Selecting the best data sources 

and methods for extracting it for modelling. We 

must first recognize the many data sources that are 

available. Different spreadsheets, files, and hard-

copy (paper) lists may include data that is 

dispersed. 

3. Data integration: linking together different 

databases, files, or data cubes. A key step in the 

integration process is creating a data map, which 

outlines how each data piece in each data source 

must be prepared to represent it in a common 

format and record structure. 

4. Data selection: After collecting and integrating 

data from all available sources, we only save the 

information that will be beneficial for data mining. 

The information chosen is only pertinent data. 

5. Preparation: Cleaning, transformation, and 

reduction are the three main steps in data 

preprocessing. 

Data cleansing is another name for data cleaning. 

In order to increase the accuracy of the information, 

it deals with error detection and removal. 

Information Filling in missing numbers and 

locating or removing outliers are two examples of 

information cleansing. 

Data Transformation: Data transformation 

operations are additional data pretreatment steps 

that can help the mining process succeed and 

produce better data-mining outcomes. Among the 

techniques used to transform data are 

normalization, differences and ratios, and 

smoothing. 

Data Reduction: The likelihood that an 

intermediary data reduction step should be carried 

out before using data mining techniques increases 

for huge datasets. Although there is a chance that 

massive datasets would offer better mining results 

than small datasets, this is not a given. Data 

reduction results in a representation of the dataset 

that is substantially less in size but consistently 

yields analytical results. 

6. Creating the model: The optimal data mining 

purpose (such as association rules, serial pattern 

recognition, classification, regression, clustering, 

etc.), data mining strategy, and data processing 

algorithm are selected and used in this step (s). 
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7. Interpretation of the learned information 

(patterns/models): Whether or whether the patterns 

are interesting depends on how the identified 

pattern or model is interpreted. This process, also 

known as model validation and verification, uses it 

to represent the outcome in a suitable manner so 

that it can be thoroughly investigated. 

8. Decisions / Use of Discovered Knowledge: 

Using the knowledge acquired to make better 

decisions is helpful. [7] 

THE SUGGESTIVE APPROACH 

The objective of this project is to improve the 

present higher education trends and identify the 

elements that might contribute to the development 

of successful pupils. Finding successful students is 

crucial because it encourages higher education 

systems to get to know them well. One method to 

do this is by employing appropriate management 

and processing of the student database. 

Classification 

The classification algorithm is a data mining 

technique that enables us to map data into 

predefined categories. It is a supervised learning 

technique that depends on classified training data to 

provide rules for sorting test data into pre-defined 

categories. [2] There are two steps to it. The 

classification rules are constructed and the training 

data is examined during the first step, which is 

referred to as the learning stage. The test data is 

organised into specified categories in the 

classification phase, also known as the second 

stage, in line with established standards. Because 

classification algorithms demand pre-defined 

classifications based on the values of the 

information component, we created a component 

called "performance" for each student, which can 

have a value of either "Good" or "Bad." 

 

METHODOLOGY AND TOOLS 

A.  Models 

Four different classification models are being used 

by us to learn the necessary prediction function. For 

experimental analysis, the models are employed. 

They are chosen based on how frequently they are 

used in the current literature. The following is a list 

of techniques: 

                           1 . A decision tree 

Each leaf node in a decision tree symbolises a 

decision, and each branch node a selection from a 

large number of choices. Data collection for 

decision-making purposes typically involves the 

usage of a decision tree. Users can begin acting at 

the decision tree's root node. 

In line with the decision tree learning approach, 

users recursively split each node from the root node 

into different nodes. The result is a decision tree, 

with each branch illustrating a possible scenario for 

the decision and its effect. 

2. Naive Bayes 

The Naive Bayes algorithm is a simple 

classification method that primarily relies on 

Bayesian theorem, a concept from probability 

theory [3]. It is referred to be naïve because it bases 

its method of problem-solving on two fundamental 

presumptions: that there are no hidden factors that 

could affect the analytical process and that the 

prognostic factors are conditionally independent 

and categorised identically. This classifier provides 

a useful tool for categorising data and is an 

illustration of a promising strategy for knowledge 

discovery. 

3 Support Vector Machine 

For classification, Support Vector Machine, a 

supervised learning method, is utilised. The Support 

Vector Machine algorithm was used in three studies 

to thoroughly review and analyse student 

performance. Hamalainen et al. (2006) chose 

Support Vector Machine as their preferred analysis 

technique because it was effective with small 

datasets. 

According to Sembiring et al. (2011), the Support 

Vector Machine algorithm finds solutions 

significantly faster than other algorithms and has 

excellent generalisation capabilities. [5] The 

Support Vector Machine method has the highest 

analysis accuracy when determining a student's 

performance, according to Gray et alstudies from 

2014. [6] 

K-Nearest Neighbors 

K-Nearest Neighbour is one of the most basic 

supervised learning-based machine learning 

algorithms. This algorithm, often known as a lazy 

learner since it does not immediately learn from the 

training set, keeps the dataset and performs an 

action on it when the time comes to categorise. 

After storing all the previous data, a new data point 

is categorised using the K-NN algorithm based on 

similarity. This implies that fresh data may be 
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quickly sorted into the appropriate category using 

the K-NN method. 

B.  Data Description 

• Data source  

link: 

http://archive.ics.uci.edu/ml/datasets/student+perfor

mance 

▪ Data format: Integer 

▪ Size: 396 rows X 33 columns 

▪ Number of Instances: 396 

▪ Number of Attributes: 33This information 

relates to secondary education in Portuguese 

schools and student accomplishment. The data 

was gathered utilizing surveys and school 

reports and includes student grades, 

demographic, social, and school-related factors. 

Data sets are provided on performance in the area 

of mathematics. The goal attribute G3 and the 

attributes G2 and G1 have a close association. This 

occurs because G3 is the final year grade whereas 

G1 and G2 are the first and second period grades. 

At the data pre-processing stage, we found that the 

data in our dataset was clean, thus we did not need 

to utilise data cleaning procedures. 

In order to create a more precise and cost-effective 

tree, we had to exclude some of the less important 

33 features from our dataset. We decided to use 

these strategies since businesses use them to 

decrease data, so why not? 

RESULTS 

We have implemented our algorithms with the  help  

of  Python. We have made use of in-built python 

libraries and packages to implement our  

classification  algorithms  We  have made use of the 

following libraries and packages: 

1.  Numpy 

2.  Pandas 

3.  Scikit-learn 

4.  Matplotlib 

5.  Flask 

 
Figure (a) :- Decision Tree 

 
Figure (b) :- K-Nearest Neighbors 

 
Figure (c) :- Naïve Bayesian 
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Figure (d) :- Support Vector Machine 

 
Figure (e) :- Fig Comparison of Models 

 

 
Figure (f) :- Comparison of Tables 

As a result, we successfully implemented all four 

algorithms and evaluated their effectiveness. 

Following a comparison of the accuracy, we 

determined that Decision. The most appropriate 

algorithm for this dataset is tree. 

Environment 

We conduct the tests using a computer with 4 GB 

of RAM and an Intel i5 processor running at 1.90 

GHz. We used Python programming to evaluate 

these models. We divided the data into two sets: the 

train data set, which had 70% of the data, and the 

test data set, which contained the remaining 30% of 

the data. 

SUMMARY 

This study aims to investigate the impact of our 

proposed characteristics on the prediction of student 

performance using classification models. When 

designing a feature space, consideration is given to 

the students' personal information, family assets, 

family income, and family expenditure 

characteristics. It is impossible to avoid choosing 

the potential/dominant traits because it only 

provides us with a subset of features. Applying the 

Decision Tree classification approach, our research 

of the suggested aspects of the family spending and 

student personal information categories turned out 

to be extremely successful. For the obvious reasons 

outlined in talks, it is evident from our data that 

academic knowledge, family information, and 

personal information have a major influence on 

students' performance. We conducted further study 

that will be applied in our educational institutions 

as a result of the meta-analysis on assessing student 

performance. 

As a result, the educational system can use this 

model to review student performance in an 

appropriate way. 

UPCOMING WORK 

This experiment can be expanded to include more 

elements to produce more precise results that will 

help to enhance student learning outcomes. 

Additionally, other technologies might be used in 

the tests to obtain a larger perspective and more 

precise results. 

It is possible to use a variety of instruments while 

also utilizing a variety of parameters. The majority 

of educational institutions struggle to supply the 

workforce with skilled workers. Due to a lack of 
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knowledge and appropriate supervision, many 

colleges and institutions are unable to provide a 

suitable learning environment. 

Universities and other educational institutions 

require better assessment, analysis, and prediction 

technologies in order to effectively manage and 

serve their student populations. In the area of 

analyzing student performance, a large amount of 

testing is done, but all of it is dispassionate. 

Therefore, it is obvious that a combination 

approach is required. Other factors, such as a 

student's personal and emotional stability, affect 

their total performance in addition to their academic 

qualifications. In order to deliver relevant results or 

outcomes, appropriate data mining techniques are 

utilized to analyze the existing components and 

then classify them. Therefore, if all variables and 

components are taken into account throughout the 

analysis, the prediction model accuracy can be 

significantly increased. 
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