
Section 6. Sociology

38

Section 6. Sociology
https://doi.org/10.29013/YSJ-22-5.6-38-42

Qianran Bi,
Grier School, PA, USA

PREDICTIVE MODEL FOR STUDENTS’ MATH PERFORMANCE

Abstract
Aim. This study aimed to build a predictive model for the final grade of math students.
Method. A public data was used in this study. All the records were randomly assigned into 2 groups: 

training sample (50%) and testing sample (50%). A linear regression model was built to predict the 
final grade of math students using the training sample and then was applied in the testing sample for 
performance assessment.

Results. The random sample size is 325 in the testing sample and 324 in training sample, a total 
of 649 records. The average score was 11.91 for the full sample, 11.76 in the training sample, and 
12.05 in the testing sample. According to the linear regression, father education, study time, previous 
failures, school sup, paid  tuition, higher, internet, daytime alcohol assumption can predict the final 
grade among math students. Multiple R-squared was 0.3154 and the adjusted R-squared was 0.258. 
The average mean squared error for the linear model in the testing sample was 8.5. The correlation 
between the predicted and the observed was 0.494. The min-max accuracy was 0.8355. Mean absolute 
percentage deviation is 0.99.

Conclusions. In this study, we identified important of predictors for the final grade of math students, 
for example father’s education, daytime alcohol assumption.

Keywords: Math performance, model, predictors, linear regression.
1. Introduction
The ability to predict one’s academic perfor-

mance is a great asset for both the students and the 
institution administrators. For the students, they 
can adjust workload, career direction, etc. If they 
are aware of their capability. For the administrators 
and instructors, early warnings would facilitate in-
tervention thus enabling a more successful academic 
environment. In addition, institutional resources can 
be utilized in an optimal way thus gaining operation 
efficiency [1].

This study aimed to build a predictive model for 
the days for the final grade among math students.

2. Data and Methods:
Data
This dataset is public available for research.
All the records were randomly assigned into 2 

groups: training sample (50%) and testing sample 
(50%).

R-squared is a statistical measure of how close the 
data are to the fitted regression line. It is also known 
as the coefficient of determination, or the coefficient 
of multiple determination for multiple regression. 
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The definition of R-squared is fairly straight-forward; 
it is the percentage of the response variable variation 
that is explained by a linear model. Or:

R-squared = Explained variation / Total variation
R-squared is always between 0 and 100%: 0% 

indicates that the model explains none of the vari-
ability of the response data around its mean. 100% 
indicates that the model explains all the variability of 
the response data around its mean.

Mean squared errors (MSE) were calculated 
and compared between both models. Min-Max Ac-
curacy is defined as mean (min(actual, predicted)/
max(actual, predicted)). The mean absolute percent-
age error (MAPE), also known as mean absolute per-
centage deviation (MAPD), is a measure of predic-
tion accuracy of a forecasting method in statistics, for 

example in trend estimation, also used as a loss func-
tion for regression problems in machine learning.

3 Results:
The random sample size is 325 in the testing 

sample and 324 in training sample, a total of 649 
records. The average score was 11.91 for the full 
sample, 11.76 in the training sample, and 12.05 in 
the testing sample.

Table 1.

min Q1 Median Mean Q3 Max
Full 
sample 0 10 12 11.91 14 19

Training 
sample 0 10 11 11.76 14 18

Testing 
sample 0 10 12 12.05 14 19

Figure 1. Pearson correlation coefficient across all the variables
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Figure 2. Distribution of Final Grade among Math Students in Training Sample

Figure 3. Distribution of Final Grade among Math Students in Test Sample

According to the linear regression, father educa-
tion, study time, previous failures, school sup, paid 

tuition, higher, internet, daytime alcohol assumption 
can predict the final grade among math students.
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Table 2. – Linear Regression to Predict Final Grade among Math Students

Estimate Std. Error t value Pr(>|t|)
(Intercept) 10.97 2.65 4.15 0.00 ***
age 0.01 0.14 0.08 0.93
Medu 0.02 0.20 0.09 0.93
Fedu 0.40 0.19 2.09 0.04 *
traveltime 0.14 0.22 0.63 0.53
studytime 0.45 0.19 2.36 0.02 *
failures –1.19 0.28 –4.28 0.00 ***
schoolsup –1.09 0.53 –2.07 0.04 *
famsup –0.38 0.32 –1.19 0.23
paid –1.49 0.59 –2.51 0.01 *
activities 0.19 0.32 0.59 0.56
nursery –0.22 0.40 –0.55 0.58
higher 1.59 0.55 2.89 0.00 **
internet 0.94 0.37 2.52 0.01 *
romantic –0.41 0.32 –1.29 0.20
famrel 0.01 0.17 0.08 0.93
freetime –0.23 0.16 –1.43 0.15
goout –0.11 0.15 –0.70 0.48
Dalc –0.59 0.22 –2.71 0.01 **
Walc –0.02 0.17 –0.09 0.93
health –0.20 0.11 –1.78 0.08 .
absences –0.01 0.04 –0.14 0.89
female 0.19 0.36 0.53 0.60
fsizeless3 0.38 0.36 1.05 0.30
guardmohth –0.06 0.35 –0.18 0.86
apart –0.49 0.48 –1.02 0.31

Multiple R-squared was 0.3154 and the adjusted 
R-squared was 0.258. The average mean squared er-
ror for the linear model in the testing sample was 8.5. 
The correlation between the predicted and the ob-
served was 0.494. The min-max accuracy was 0.8355. 
Mean absolute percentage deviation is 0.99.

4. Discussion
In another study, in the multiple regression model 

5 factors explained 24.6% of the variance: socio eco-
nomic status (9.3% of the variance), parental involve-
ment with the school (6.4%), academic goals (4.9%), 

student–teacher interaction (leadership, rigor and ori-
entation towards mastery in triennial courses) (2.6%), 
and academic related skills (1.1%) [2].

The random sample size is 325 in the testing sam-
ple and 324 in training sample, a total of 649 records. 
The average score was 11.91 for the full sample, 11.76 
in the training sample, and 12.05 in the testing sample.

According to the linear regression, father educa-
tion, study time, previous failures, school sup, paid 
tuition, higher, internet, daytime alcohol assumption 
can predict the final grade among math students.
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Figure 4: Predicted versus Observed Final Grade

Multiple R-squared was 0.3154 and the ad-
justed R-squared was 0.258. The average mean 
squared error for the linear model in the testing 
sample was 8.5. The correlation between the pre-
dicted and the observed was 0.494. The min-max 

accuracy was 0.8355. Mean absolute percentage 
deviation is 0.99.

In this study, we identified important of predic-
tors for the final grade of math students, for example 
father’s education, daytime alcohol assumption.
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