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Abstract: In today’s world, the academic performance of 
students is necessary for the development of students. 
Prediction of students’ grades helps in finding out about 
the various academic opportunities that are in store for 
them. It helps in giving better future prospects for them 
and opening a plethora of opportunities for them. It will 
also help in choosing the better career option for the 
students. And thus, it helps a lot if the performance of the 
students can be predicted before time so that the 
educational institutions have a clear idea of which set of 
students might need assistance and which set of students 
will perform well. In this model, it will mostly be focused 
on predicting the performance of the students in school 
based on their subject marks. Taking all these parameters 
into account, a model will be designed to predict the 
performance of each student and if he needs further 
assistance or not. And in order to achieve this, we will be 
making use of multiple regression for the prediction of 
student performance.   
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1. Introduction 

 
With the advancements in educational systems all over the 
world, the learning environment is becoming more and 
more competitive every day. Thus, prediction of students’ 
grades have become a very crucial part of education. 
Various educational institutions all over the world are 
adopting different types of student prediction techniques. 
Prediction of student grades helps the student as well as 
the teachers in various educational institutions in finding 
out about the performance of the students before time. 
This helps in having a clear idea about the group of 
students who are strong in certain subjects and some who 
are weak in certain areas and providing them with 
assistance accordingly and this prediction of student 
performance can also help them to prepare for the higher 

studies that is this method can provide them basic idea 
about their anemic points and capable points, so that 
they can plan out the preparations accordingly.    

In most of the educational institutions all over the 
world, the Grade Point Average (GPA) system is used 
for the final assessment of the student. The GPA and the 
performance of the particular student can be predicted 
taking a certain number of attributes. A varied number 
of attributes can be used to predict a student’s 
performance and interest in a particular subject. The 
basic attributes that can be used are the students’ basic 
information like gender, age, study time, failures and 
grades. There are some further characterstic that can be 
used relating to the students’ family like mother’s 
education, father’s education, mother’s job, father’s job 
and familial support. The other additional attributes that 
can be used are the courses that the particular student 
has selected and the school that the particular student is 
from. These characterstics aid in predicting the end 
grades and achievement of the student.  

In light of the review, it was discovered that a 
fundamental issue was looked by everybody. The 
procedure of expectation isn't a one-time process 
however a nonstop procedure implies understudy can 
take diverse course in his school life and can get 
distinctive outcome each time that is we should refresh 
the information in like manner. . Due to new 
information being included each day, the test 
information must be checked every day to get precise 
outcomes. In this way, checking the information regular 
made the procedure of expectation extremely dull. 

Multiple Regression can be used to know about the 
connection between the assorted reliant and self reliant 
variables. We will solve the above mentioned problem 
using the regression in which one variable i.e GPA will 
depend on various factors such as demographics, scores 
of students and we will find the cost function which will 
be reduced using the Gradient Descent method. After 
which the value will be predicted. 
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2. Literature Survey 

 

There have been many methods which have been used for 
the prediction of student performance. The various 
methods that have been used can be classified into many 
categories. 

 
A. Clustering 

 
Clustering is the method of combining real or unreal 
collection into similar collection. It is the process by 
which the data or objects are converted  into meaningful 
sub category known as clusters. Clusters are a batch of 
akin objects where the gap among any two body in the 
bundle is less than the gap between an body in the bundle 
and an body which is not located inside the bundle. 
Clustering appear under unsupervised learning as it has no 
pre categorized division.  

Since clustering is used to group the similar data 
together that is why it is use to categorise the students in 
different sections. In this the data of course taken which 
was finished in 130 days. From this the starting nine days 
were removed as they were of no use. The data is fed to 
the clustering algorithm through which we came to the 
conclusion that there are total of five clusters which are 
formed after the process which the students are divided 
into these five categorise namely achievers , regular, half-
hearted , underachievers and average. This cluster was 
formed for the II year students. The same methodology 
was used for the I year students which provide the same 
five clusters. 

After getting the clusters for two different year 
students, both the cluster are analysed using different 
techniques that is the differences are checked between the 
two clusters using:- 
(1) Kruskal-Wallis Test:- This test is very important as it 
tell the user whether the sample is originated from the 
same group of cluster or different group. It is non-
parametric method of finding the difference between the 
clusters. In this method the data is rated from 1 to N 
ignoring combined association 

 
Where, n is  illustration in the student dataset r is the 

rank N is the no. of illustration among all the clusters r is 
the average rank. 
The significance which is observed after the cluster 
analysis in the study was 0.8% using which the grouping 

is done using condition p<0.008. This criteria helped to 
do the comparative study between the different student 
group. 
 
B. Correlation 
 
Correlation is often used to catch the relation between 
variables. In more unequivocal terms, relationship is 
utilized to discover the continous communiaction 
between two factors. It shows how skilled the 
connection between two factors is. 

From the study, it is found that Pearson correlation 
analyses is used to find the predictor variables of all the 
courses combined. And form the study it was found that 
the predictor variables of all the courses combined had a 
statistically significant correlation with the final exam 
grades. The effect size for the in-between assessment 
grades were large and for the number of wiki views 
were moderate. The effect size of all the other variables 
were significantly less. The correlations between the 
predictor variables and the end exam grades showed 
different results. The midterm grades were the only ones 
which correlated significantly with the end exam grade.  
The other factors which represented significant 
correlation for at least a significant percentage of all the 
courses are the number of online working, the number 
of basic viewed, the number of subjects started and the 
number of basics passed.  
The correlation test that was used was: 

 
Where  
xi is the first variable of the first set of observations 
yi is the first variable of the second set of observations 
n is the no. of illustration 
x is the average of the first set of illustration 
Y is the average of the second set of illustration 

 It is seen that the predictor variables did not 
correlate significantly with the final exam grades and 
the effect sizes were also varied and the direction of 
correlation sizes were also very different. This shows 
that the effect of the variables as predictors will differ 
across various courses in a multivariate environment.  

The main drawback of correlation is its continous 
accord bound. Even if the result is almost null or close 
to null, then the variables may be non-linearly 
correlated.   
 
C. Regression 
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Regression is another data mining approach which has 
been used in contemporary years for prediction desire. A 
regression task usually begins with a dataset in which the 
target values are known. While building the regression 
model, an algorithm for regression is used for finding the 
value of the objective as functions of the predictors in 
each case and then using the values of this model for 
another dataset where the values are unknown. The 
regression models are designed with the help of various 
statistics which help the user to find the variation between 
the anticipated values and the expected values. The 
conclusive objective of regression analysis is to resolve 
the values of the guidelines of an activity that cause the 
activity to best fit the set of data observations that we 
cater. 

In the study, we found that the predictor variables 
were having mixed results across a number of 
courses.using correlation. And in order to determine the 
effects that the predictors had across different courses, an 
ordinary least squares regression was run on all courses.  
 

 
         a is the intercept 
        b is the slope 
          n is the number of observations 
        __ 
          xy is the product of the scores 
         x is the sum of x scores  
        y is the sum of y scores 
          x2  is the sum of squares of x scores 
  

In the study, the regression is used to get the 
prediction about the pass and the fail probabilities of the 
student. In the study, the GPA of the students has been 
predicted with students having GPA more than 5.5 
declared as pass and students having GPA less than 5.5 
declared as fail. This gave them an accuracy of 60%. The 
study also further checked whether LMS data can be used 
to predict the final grades and student performance. After 
adding the LMS data, it was found that the amount of 
variance level dropped from 48% to 38% and the course 
level raised from 8% to 18%. This tells the importance and 
capability of LMS data for the grades. In order to check 
the differences between the prediction models which are 
there per course, separate multiple linear regression 
models were run per course and the final exam grade was 
taken as the outcome and all basic and pattern variables as 

predictors as they are available in all courses. The 
results which persisted shows that the LMS data 
explains some of the variance in the final exam grade in 
each course, but the amount of variance which is there 
differs strongly from 8% for course 9 to 37% in course 
7. It was also observed that the irregularity in the study 
time per session is the least present with 6 out of 17 
courses whereas the total time online had the most often 
regression coefficient with 12 out of 17. It was also 
observed that the coefficient of time spent online was 
different for different courses. In some courses, the time 
spent online had a negative impact on the final exam 
grade and in some other courses, it had a positive impact 
on the final exam grades. Henceforth, many such factors 
influence the final grades of the student and accordingly 
have a negative or positive impact on them. But 
ultimately, the number of online sessions are necessary 
for the effect they have on the final grades of the 
student. Therefore, the huge variety in the various 
prediction models reveals low portability of the 
prediction models. These models give insight into the 
factors affecting the student performance in each course. 
With the average mean residual of 1.56, where almost 
70% grades are between 4.0 to 9.0, the models are very 
far away from an accurate prediction. 

 

 
Figure 1. R2 of multiple linear regressions on final 
exam grade over weeks, using LMS data with and 

without in-between assessment grade. 
Thus the formula for multiple regression analysis is 

as follows: 

  
Where 
x1 is one independent variable 
x2 is another independent variable 
y is the intercept 
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Multiple regression allows us to calculate which 
factors will be more likely dependant linearly on the 
dependant variable and as such identifying such 
dependency. In the study, a series of assumption tests were 
run before the multiple regression analysis t
the data met the necessary requirements. While operating
a standard residuals test it was established
were found and tests for  multi-colinearilty
the values of tolerance and VIF were within the a
restictions. The value of the Durbin-Watson which is 2.20, 
also showed the assumption of independence of errors 
were met. Two models were prepared in the study to 
predict the student performance.  

In the native model it was initaite that test nervousness 
and negative self-controlled tutoring anticipated the 
understudy scholarly execution with a little impact where 
the two factors chargeable for only 7% of the variance.

In the second model, an additional 6% of the variance 
in academic performance is explained. Here,
three variables, namely test anxiety, resource and MCQ 
which contributed greatly to student performance. It was 
observed that interaction with dashboard and exercises 
were not so significant. 
 
D. Other Methods 

 

Neural Networks method is use to predict the change in 
grade of the students according to their behaviour. In the 
study we found that each student video watching click 
stream data is taken plus test grades are taken which are 
then divided into testing and training data. In the study 
two layers of neural network are used which are define as
 

Where, 
Z is predicted average grade 
D is feedback delay 
N is number of quizzes 
 

3. Conclusion 

 
In the examination done we have watched that different 
information mining procedures have been utilized f
expectation of understudy execution. While some of these 
strategies gave more prominent precision than whatever is 
left of them, just few of them were extremely exact. There 
are numerous elements which influence the last grade 
expectation and also understudy execution. Some of these 
elements influence the last outcome while some of them 
don't influence the outcome to such an extent. 
Later on, more factors can be utilized which can be 
influence the last outcome and give more noteworthy 

Multiple regression allows us to calculate which 
factors will be more likely dependant linearly on the 
dependant variable and as such identifying such 
dependency. In the study, a series of assumption tests were 
run before the multiple regression analysis to test whether 

While operating 
dard residuals test it was established that no outliers 

colinearilty showed that 
the values of tolerance and VIF were within the adequate 

Watson which is 2.20, 
also showed the assumption of independence of errors 
were met. Two models were prepared in the study to 

In the native model it was initaite that test nervousness 
controlled tutoring anticipated the 

understudy scholarly execution with a little impact where 
the two factors chargeable for only 7% of the variance. 

In the second model, an additional 6% of the variance 
in academic performance is explained. Here, there were 
three variables, namely test anxiety, resource and MCQ 

contributed greatly to student performance. It was 
observed that interaction with dashboard and exercises 

predict the change in 
grade of the students according to their behaviour. In the 
study we found that each student video watching click 
stream data is taken plus test grades are taken which are 
then divided into testing and training data. In the study 

which are define as 

 

In the examination done we have watched that different 
information mining procedures have been utilized for the 
expectation of understudy execution. While some of these 
strategies gave more prominent precision than whatever is 
left of them, just few of them were extremely exact. There 
are numerous elements which influence the last grade 

nderstudy execution. Some of these 
elements influence the last outcome while some of them 
don't influence the outcome to such an extent.  
Later on, more factors can be utilized which can be 
influence the last outcome and give more noteworthy 

exactness with the goal that the expectation is more 
precise. 
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