Who takes the SAT?
Histogram of the percent of high school graduates in each state who took the SAT Reasoning test.



The story told by the histogram is in the two peaks
The graph shows two groups of states: ACT states (where a low percent of students take the SAT) at the left and SAT states at the right.
The percent of high school students who take the SAT varies from state to state. Does this fact help explain differences among the states in average SAT mathematics score?
State mean SAT mathematics scores
Is there an association between the “percent of graduates taking the SAT” and the “State mean SAT Mathematics score”



· States in which a higher percent of students take the SAT tend to have lower mean scores because the mean includes a broader group of students. 
· Percent taking explains much of the variation among states in average SAT mathematics score. 
· So average SAT score says almost nothing about the quality of education in a state. It is foolish to “rank” states by their average SAT scores.

Adding categorical variables to scatterplots

We might ask about regional patterns in SAT exam scores
“Region” is a categorical variable that has four values: Midwest, Northeast, South, and West. Only two regions are shown in this graph



We have plotted only the Midwest and Northeast groups of states
Is there an association between the “per pupil expenditure” and the “State mean SAT Mathematics score”?
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X = per pupil expenditures

Y = mean Math SAT score

Individuals = 50 states and Washington DC

