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What affects our grades in high school? 
 

In our project, we analyzed a dataset containing information about 395 high school aged 

students. The data were obtained in a survey of students in math classes, and it contains 

information about their study habits, alcohol consumption, and attendance consistency. We 

found the dataset on kaggle.com and we modified it to fit our study. Our research question is: 

“How do study time, alcohol consumption and absences affect academic performance in 

high school?”.  

 

❖ Grades and study time 
 

SAS Code: 

data study ;  

input grade studytime absence au ;  

datalines ; 

*datalines here 

; 

run ; 

 

proc sort data = study ; 

by studytime ; 

run ; 

 

proc univariate plot data = study ; 

var grade ; 

by studytime ; 

run ; 

 

proc means data = study ; 

var grade ; 

by studytime ; 

run ; 

 

proc anova data = study ; 

class studytime ; 

model grade = studytime ; 

run ; 

 
 

 

 

 

 

 

 



 

SAS Results: 

 

 



 

 

 

 



 

Interpretation: The numbers 1 to 4 represent different levels of study time: 1-<2 hours, 2-2 to 

5 hours, 3-5 to 10 hours, and 4->10 hours. From the side-by-side boxplots of grade by study 

time, we can observe that the median grades increase with more study time. The minimum 

grade of each study time level increases with study time, and maximum grade of the fourth 

level of study time is the highest of the whole dataset. There is some evidence suggesting 

that students who study for more hours tend to get higher grades. 

We did the ANOVA test in SAS, and the P-value is 0.03. Therefore, we can conclude that 

the mean grades of each study time level differs at a 0.05 significance level. By observing 

the difference between mean grades for each level of study time, we conclude that on 

average, students’ grades increase as study time increases. 

 

 

 

❖ Grades and alcohol consumption 

 
SAS Code: 

proc sort data = study ; 

by au ; 

run ; 

 

proc univariate plot data = study ; 

var grade ; 

by au ; 

run ; 

 

proc means data = study ; 

var grade ; 

by au ; 

run ; 

 

proc anova data = study ; 

class au ; 

model grade = au ; 

run ; 

 

 
 

 

 

 

 

 

 

 

 



 

SAS Results: 

 

 



 

 
Interpretation: The numbers 2 to 10 represent different levels of alcohol consumption: 2-very 

low to 10-very high. From the side-by-side boxplots of grade by alcohol consumption, there 

are outliers of the seventh level of alcohol use. If we ignore the seventh level, we can see 

the maximum grade of each box is roughly decreasing as alcohol consumption increases. 

The 75% quartile of boxes with higher alcohol consumption tend to have lower grades. 

Therefore, we can say that there is some evidence suggesting that students with less 

alcohol consumption are more likely to achieve better grades. 

We also did the ANOVA test in SAS, and the P-value is 0.54. Therefore, there is not enough 

evidence to state that the mean grades of each alcohol consumption level differ significantly. 

 

 



 

❖ Grades and absences 

 
SAS Code: 

proc corr data = study ;  

var absence grade ;  

run ;  

 

proc reg data = study ;  

model grade = absence ;  

run ;  

 

proc means data = study ; 

var grade ; 

by absence ; 

run ; 

 

proc anova data = study ; 

class absence ; 

model grade = absence ; 

run ; 

 
SAS Results: 

 

 



 

 

 



 

 



 

 

 



 

 

 
Interpretation: After doing the correlation in SAS, we find that there is a weak negative 

relationship between absences and grades, so we divided the number of absences into 

three levels(1- 0 to 4 days, 2- 5 to 8 days, 3- more than 8 days) according to the quantiles of 

absence data. From the side-by-side boxplots of grade by absence, the maximum grade of 

each box decreases with the increase of absences. Also, the 75% quartile of higher level of 

absences decreases. It seems that students with fewer absence days are more likely to get  

good grades.However, after doing the ANOVA test in SAS, we find that the P-value is 0.57. 

Moreover, we observe that the mean grade for absence=1, the mean grade for absence=2, 

and the mean grade for absence=3 are respectively 31.84, 33.35, and 31.60: they do not 

differ significantly. Therefore, we can conclude that there is not enough evidence to state 

that the amount of absences affect the grades received by the students. 

 

Link to the original dataset: https://www.kaggle.com/uciml/student-alcohol-consumption 

https://www.kaggle.com/uciml/student-alcohol-consumption
https://www.kaggle.com/uciml/student-alcohol-consumption

