
 CSEIT206399 | Accepted : 20 May 2020 | Published : 29  May 2020 | May-June-2020 [ 6 (3) : 404-409 ] 

 

International Journal of Scientific Research in Computer Science, Engineering and Information Technology 

© 2020 IJSRCSEIT | Volume 6 | Issue 3 | ISSN : 2456-3307 

DOI : https://doi.org/10.32628/CSEIT206399 

 
404 

Factors Impacting Students Academic Performance Using R Code 

Programming Language for Analysing the Data 
Adesina Fatimat .O1, Akande Ademola1, Ajala Abiodun .L2, Kolawole Tolulope 3, Ogundeji Tajudeen .O1. 

*1Department of Physics, The Polytechnic, Ibadan, Oyo State, Nigeria. 
2Department of Mechanical Engineering, The Polytechnic, Ibadan, Oyo State, Nigeria. 

3Department of Science Laboratory Technology, The Polytechnic, Ibadan, Oyo State, Nigeria. 

ABSTRACT 

 

This work intends to investigate and propose a model that can be used by students, parents, teachers and 

education policy makers to understand and predict high school student academic performance based on pre-

defined factors identified as capable of impacting students’ academic performance. This study uses ex post facto 

research design. An instrument measuring students’ academic performance has been used to collect data from 

the management students and R-Code programming language was used to analyse the data collected and there 

was a positive and statistically significant impact of learning facilities, age, romance and proper guidance from 

parent on student performance. 
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I. INTRODUCTION 

 

In the last two centuries, education has become a 

widely accepted catalyst for long-term economic 

growth because of the likely higher income earning 

of students who managed to progress based on 

academic performance. Academic performance 

remains a major determinant in the assessment of 

how a student has developed an understanding of 

subject-specific skills and transferable skills over a 

given period of time. In many countries, government 

and parents invest reasonable amount of resources to 

ensure that students not only acquire knowledge and 

transferable skills but perform satisfactorily to 

facilitate their usefulness to self and communities in 

general. However, despite the huge investment made 

by government and parents on education, student 

academic performance still does not reflect the 

expected outcome. Student academic performance is 

an important issue among educational policy makers, 

parents and government because of the possible 

economic loss due to the likely increase in the 

number of low educated workforce with less skills 

and possible less income tax revenue. In 2018, 

research conducted by Higher Education Statistic 

Agency in United Kingdom on dropout rate shows 

that on the average, 6.4 percent of students 

discontinued their studies within 2015 - 2016 

academic year, representing a consistent rise for the 

third year in a row. However, the research could not 

specifically identify the factors influencing this 

dropout rate [1].  

 

Therefore, the investigation of the factors impacting 

students’ academic performance becomes necessary 

to help improve the retention rate in the higher 

institution, reduce the potential economic loss for 

government and parents. The scope of this work is 

primarily limited to the high school students; 
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therefore, basic school students’ academic 

performance is outside the scope of this work. 

 

II.  METHODS AND MATERIAL 

 

This work considered ex-post facto research design 

using mixed method (i.e qualitative and quantitative) 

appropriate because it provides a systemic scientific 

and analytical approach to examine dependent and 

independent variables. More specifically, ex-post 

facto research is appropriate in studies where 

independent variable or variables (multivariate) have 

occurred in the past but the researcher commenced a 

retrospective study of the dependent variable or 

variables to determine possible relationship and effect. 

This work examined absences, age, romantic, first 

term grade G1 and G2 as independent variables in 

retrospect against academic performance G3 as 

dependent variable with the aim of determining the 

relationship between these variables. This work used 

standard deviation, mean and regression analysis for 

the data interpretation and analysis. Student 

Performance G3 was measured with age, romantic, 

G1, G2 and absences using multiple regression 

analysis to facilitate the prediction of the impact of 

age, romantic, absences, G1 and G2 on student final 

academic performance G3. The dataset chosen is 

the ’Student Performance Data Set’ - specifically 

related to performance in the field of Mathematics. 

This was accessed from UCI data on 18th February 

2019 1900hrs. The original source for this dataset was: 

Paulo Cortez, University of Minho, Guimaraes, 

Portugal [18]. 

 

The chosen dataset, ’Student Performance’, is made of 

649 rows and 33 features. The dataset is multivariate 

and contains attributes related to student 

achievement in secondary education in two 

Portuguese schools. The dataset selected is concerned 

in the subject of Mathematics. The dataset was 

modelled under binary and 5 level classification and 

regression tasks. The target attribute is the final grade 

after the 3rd final year, G3. Some initial exploration 

follows, beginning with the distribution of grades and 

ages of the students as shown in figure 1: 

 

 
 

Figure 1.0: Distribution of Age and Grade G3 

 

 
 

Figure 1.1: R code that generates the above graph. 

 

Box plots relating to time factors are shown in Figure 

2. These are an important component that can be 

controlled by the student 

 
Figure 1.2: Boxplots of G3 Vs Time Factors 

 
Figure 1.3: Rcode for above box graph 
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From the research carried out, it is shown that a few 

predictor variables should be chosen for 

experimentation. Variables relating to Failure, 

Parental education, Time and Social activities will be 

analysed initially. The output from the dataset has 3 

grades; one grade per semester (3 semesters per term). 

This project focuses on the final and last grade, G3. 

Using a corrolation matrix, it is possible to identify 

predictor variables that are likley to influence the 

student grades from the given dataset. Before this can 

be run, the data must be processed to change all yes / 

no values into binary 1 / 0 values using ”lapply”. 

Variables will then be selected into a new dataset. 

 
Figure 1.4: correlation graph for all variable predictor 

 
Figure 1.5: Rcode for the above correlation graph 

 

Correlation values greater than 0.9 are a concern; this 

indicates high-colinearity and therefore one 

predictor from the co-linear pair should be 

disguarded. 

 

Another method to select predictors is to use 

stepwise forward regression 

 

The output from above code 

 
 

III. RESULT AND DISCUSSION 

 

In the experiments, a multiple linear regression 

model will be produced using the predictors 

identified in the previous exploration steps. The code 

used is shown below: 

 
Results shown below: 

 
From the results, the significance of the predictors is 

displayed based on the ’p-value’ - a p-value below 

0.05 indicates this predictor is significant. For any p-

value below 0.05 the t-value should be above 1.96 so 

therefore, a new model is created using just the most 

significant predictors (p-val less than 0.05) and (t-val 
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more than 1.96): G1 Grade, G2 Grade, Absences, Age, 

and Romantic 

 
Results shown below (Summary followed by 

Confidence Interval and AIC/BIC 

 
With this refined model the F-statistic has increased 

from 193.4 to 380.9 which indicates a better fit. As it 

can be seen, the Std. Error for G1, G2, Absences, Age 

and Romantic has also slightly decreased, which is 

another indicator of a better fit. However, the t-value 

should be greater than 1.96 for any predictor with a 

p-value less than 0.05. This is true for G1,G2 and 

Absences but not Age or Romantic. Therefore age 

and romantic is of less significance despite its low p-

value. A minor reduction in AIC and BIC also 

indicates this model has improved fit over the first. 

The regression equation for this work has the 

following form: 

= + 1 2 + 2 + 3 1 + 4 + 5 

Where: 

SAP = Student Academic Performance 

Abs = Absences 

Rom = Romantic 

Age = Age 

G1 = First semester/term grade 

G2 = Second semester/term grade 

b = strength of the extent of impact of the 

independent variable on the predictor 

a = Dependent variable; G3 

 

From the above regression equation: 

  

SAP = 1.33776 + 0.95515G2 + 0.04461abs + 

0.18089G1 + (-0.17046)Age + (-0.40330)Rom ..(1) 

  

Equation (1) indicates that if absences could be 

improved by one unit, there would be a 0.95515 unit 

change on student academic performance when other 

independent variables remain constant. As shown in 

the equation, the coefficients are positive for 3 out 

the 5 variables. This is an indication that G2, 

absences and G1 have direct relationship with 

student academic performance more than the age and 

romantic variables. This work measures the t-value 

for individual variables in the model to ascertain the 

significance of each variable with student academic 

performance. The result shows that four out of the 

five variables are more significant predictors of the 

student academic performance: Second semester/term 

grade G2 (t=19.193, p =.000 less than 0.05); Absence(t 

= 3.641, p = 0.000 less than 0.05); First semester/term 

grade G1 (t = 3.246, p = 0.001); Age (t = -2.186, p = 

0.029) and Romatic (t = -1.930, p = 0.054). Although, 

the result of the standard error (??) suggests that 

romantic variable has the highest impact (?? = 

0.20898) on student performance however, the 

significance of this variable is quite less compared to 

other four variables when P-value is considered. 

Similarly, the next variable with higher impact is age 

(0.07796), however, this variable has a negative t-

value. Therefore, G1, G2 and absences has higher 

impact with respective ?? - value of 0.05573, 0.04977, 

and 0.01225. The confidence interval of this student 

performance model is 95%. It can be said that G2, G1, 

and absences have the highest significant and direct 

relationship with student performance. In terms of 

impact, age and romantic variables provide the 

largest impact but their negative t-value and estimate 
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value will continue to make them a minus from the 

predictive model. Corrolation of the predictors is 

shown: 

 
Results shown below: 

 

 
The corrolation values are 0.9 maximum, greater than 

0.9 is a concern, therefore these are borderline 

acceptable. The next step is to test the model on new 

data. Therefore the dataset will be split into 80 

percent training and 20 percent testing. The model 

will be built on the training data and then used to 

predict the test data  

 

Results shown below: 

 

The relative importance of each predictor can be 

measured with the following code : 

 

Results shown in figure 4 

 

 

 
Figure 1.8: relative importance of predicitor variables 

chosen to predict G£ 

 

IV. CONCLUSION 

 

This work as shown that G2, absences and G1 are the 

most significant factors for predicting student 

academic performance. The two other factor factors 

that could impact student academic performance as 

shown from the exploration and experimentation are 

age and romance. This work has been able to develop 

an analytic predictive model using five factors which 

are justified statistically, to determine student 

performance. However, this work has not examined 

language, learning facilities and tuition as factor that 

could impact student academic performance. 

Therefore, future research may be conducted to 

analyse these factors to develop an enhanced student 

performance model. 
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