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Math is a language with numbers instead of letters
The relationship between learning math and 
foreign languages has long been studied to see 
if there is a correlation between performance in 
these subjects. Some studies have concluded 
that yes, learning math and a foreign language 
require the same mechanics and that excelling 
in one is most likely correlated with high 
performance in the other. However, some say 
the evidence is not yet conclusive.



Our dataset includes a number of student 
performance measures 
We pulled a comprehensive data set from:

https://archive.ics.uci.edu/ml/datasets/student+performance

● 343 students (aged 15-22)
● 42 independent variables
● Dependent variable will be final grades for Portuguese and Math class

Using these data, we are hopeful to develop a regression model that 
can explain final grades with a high degree of confidence.

https://archive.ics.uci.edu/ml/datasets/student+performance


Correlation Matrix

● G1, G2, and G3 are highly 
correlated (no surprise there)

● Dalc & Walc (weekday and 
weekend alcohol consumption) 
also quite correlated

● Medu and Fedu (parents’ 
education levels)

Net/net: proceed with some caution



Inclusion / exclusion 
of outliers from 
dataset
To increase the model’s R2, we 
elected to eliminate some outlier 
scores from our dataset; 
specifically, those Portuguese 
scores less than 2.



Full Model - Portuguese Final Grade



Full Model - Math Final Grade



Full Model - Portuguese Final Grade - No G1/G2



Full Model - Math Final Grade - No G1/G2



Best Subsets - Portuguese vs. Math
Portuguese Math



Best Subsets - Graphical Adjusted R2

● Math: Regression with 
Math final grade as 
dependent variable, 
excludes G1/G2 as 
explanatory variables.

● Portuguese: Regression 
with Portuguese final grade 
as dependent variable, 
excludes G1/G2 as 
explanatory variables.



Best Model - Portuguese Final Score



Best Model - Math Final Score



Normalizing Inde- 
pendent Variables

● Wanna rock at Math?
○ Drink during the week
○ Have more free time
○ Be a man

● Wanna rock at Portuguese?
○ Be old
○ Have academic aspirations
○ Be a woman

● In any case:
○ Don’t miss class!
○ Do well in previous classes
○ Make sure you don’t need 

additional school support
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Predictive analysis - Decision Trees



Why use Gradient Boosting Regression?

https://gormanalysis.com/gradient-boosting-explained/

Juranima
l!



Gradient-Boosting Regression



Feature importance
● Portuguese / Math grade 

excluded
● Important for both:

○ Absence
○ Age
○ Failures
○ School support
○ Sex

● Portuguese:
○ Academic ambition
○ Weekday drinking
○ Health

● Math:
○ Family relations



Summary

Team 7’s Valuable Lessons:

1. Performance in one class might be the best indicator for performance in 
another class. 

2. If you want to do well, go to class.
3. Past failures are a good predictor of future performance.
4. Math & Portuguese students aren’t all that different.
5. I still can’t speak math.



Appendix A: 15-year-olds Drink?



Appendix B: Definitions
# Attributes for both student-mat.csv (Math course) and student-por.csv (Portuguese language course) datasets:
1 school - student's school (binary: "GP" - Gabriel Pereira or "MS" - Mousinho da Silveira)
2 sex - student's sex (binary: "F" - female or "M" - male)
3 age - student's age (numeric: from 15 to 22)
4 address - student's home address type (binary: "U" - urban or "R" - rural)
5 famsize - family size (binary: "LE3" - less or equal to 3 or "GT3" - greater than 3)
6 Pstatus - parent's cohabitation status (binary: "T" - living together or "A" - apart)
7 Medu - mother's education (numeric: 0 - none,  1 - primary education (4th grade), 2 – 5th to 9th grade, 3 – secondary education or 4 – 
higher education)
8 Fedu - father's education (numeric: 0 - none,  1 - primary education (4th grade), 2 – 5th to 9th grade, 3 – secondary education or 4 – higher 
education)
9 Mjob - mother's job (nominal: "teacher", "health" care related, civil "services" (e.g. administrative or police), "at_home" or "other")
10 Fjob - father's job (nominal: "teacher", "health" care related, civil "services" (e.g. administrative or police), "at_home" or "other")
11 reason - reason to choose this school (nominal: close to "home", school "reputation", "course" preference or "other")
12 guardian - student's guardian (nominal: "mother", "father" or "other")
13 traveltime - home to school travel time (numeric: 1 - <15 min., 2 - 15 to 30 min., 3 - 30 min. to 1 hour, or 4 - >1 hour)
14 studytime - weekly study time (numeric: 1 - <2 hours, 2 - 2 to 5 hours, 3 - 5 to 10 hours, or 4 - >10 hours)
15 failures - number of past class failures (numeric: n if 1<=n<3, else 4)
16 schoolsup - extra educational support (binary: yes or no)
17 famsup - family educational support (binary: yes or no)



Appendix B: Ctd. Definitions
18 paid - extra paid classes within the course subject (Math or Portuguese) (binary: yes or no)
19 activities - extra-curricular activities (binary: yes or no)
20 nursery - attended nursery school (binary: yes or no)
21 higher - wants to take higher education (binary: yes or no)
22 internet - Internet access at home (binary: yes or no)
23 romantic - with a romantic relationship (binary: yes or no)
24 famrel - quality of family relationships (numeric: from 1 - very bad to 5 - excellent)
25 freetime - free time after school (numeric: from 1 - very low to 5 - very high)
26 goout - going out with friends (numeric: from 1 - very low to 5 - very high)
27 Dalc - workday alcohol consumption (numeric: from 1 - very low to 5 - very high)
28 Walc - weekend alcohol consumption (numeric: from 1 - very low to 5 - very high)
29 health - current health status (numeric: from 1 - very bad to 5 - very good)
30 absences - number of school absences (numeric: from 0 to 93)


