
Analysis and Modeling of  Student 
Grades



Backgrounds & Our data

◆ 3 kinds of scores  
➢ math score

➢ reading score

➢ writing score

◆ 5 kinds of factors
➢ gender (female, male)

➢ race/ethnicity (group A B C D E)

➢ parental level of education (associate's degree, bachelor's degree, 

master's degree, high school, some high school, some college)

➢ lunch (standard, free/reduced)

➢ test preparation course (completed, none)

Numerical Variables

Categorical Variables

⚫ Nowadays, students often attach great importance to their grades. They spend a lot 

of time on study to obtain high scores. But are there any other indirect factors that 

make a big difference to the scores? We explore these factors in the project.



Ideas & Research Questions
✓Which factors are influential ?    (focused on mean scores)

Simple factor    Multiple factors    

Simple Linear Regression Multiple Linear Regression

✓ Is our model good? How to assess and improve the model?

Do predictions

2/3 train data

1/3 test data



Full model : include all variables

Variable Category Pass significance level

gender female 0.001

race/ethnicity

group B 1

group C 0.1

group D 0.01

group E 0.001

parental level of education

some high school 1

some colleg 0.001

associate's degree 0.001

bachelor's degree 0.001

master's degree 0.001

lunch standard 0.001

test preparation course completed 0.001

Maybe removing variable race/ethnicity will optimize the 

model.



Reduced model : remove race/ethnicity

◆ A more credible model 
➢ Only one category failed to pass a t-test with 

significance level of 0.001

➢ Most categories’ p-values dropped. The smaller the 

Pr(> |t|), the more significant the variable.

➢ Not perfect, but works better.

TLPPPPPGY ++++++++= 7895.71695.99637.91503.90291.63380.68237.18380.30991.52ˆ
54321

Using this model, the estimate formula for mean score is :

Estimate for mean score of reference group:
Gender : male;

Parental level of education : high school;

Lunch : free/reduced;

Test preparation course : none.



Prediction

◆ Analysis 
➢ The prediction is not strong enough. The 95% CI 

interval  is quite broad.

➢ We only use categorical variables.

➢ The data set miss some strongly relevant variables.

eg. Studying time.

➢ The prediction is stronger when we add 

reading and writing scores as variables to 

predict math score.
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