Data Visualization Solves a Higher-Education Puzzle

Consider a set of about 2,000 students accepted to a certain college in Wisconsin.! These
students come from around the US and abroad. Students’ readiness for college is partly
indicated by performance on placement scores such as from the SAT Test. From past
experience, students’ Math scores normally say a lot about their Verbal and Writing scores.
Normally the correlations among the three subject areas would all be around .5 to .8 (on a scale
from -1 to 1).

A question that came up for enrollment managers at the college was “Why are the students’

scores in Math, Verbal, and Writing so markedly inconsistent?” Especially low was the
Math/Verbal correlation:

Correlations Among SAT Scores

Math Verbal
Verbal .19
Writing 44 .69

Correlations assume that we have linear (straight-line) relationships. We would scarcely know
whether we do or not without looking at a graphic/visual representation of the data. Here's
what we see in a standard matrix scatterplot showing the three variables:
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T The analysis described here relies on actual data provided by the college on accepted students.
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These graphs do not all show the points making up simple ovals or ellipses, which would
hold if the correlations were high: there are students whose scores buck the trend, and
thus some notable “peninsulas” appear (circled in black). Based on these, there seems to
be a sub-population with high Math but low Verbal scores. This sub-population seems
to account for most of the points that are widening the bands and thus lowering the
correlations.

A remarkably satisfactory answer emerges if we distinguish between foreign and
domestic students (with foreign now plotted in purple):
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These graphs are the same as above except for the introduction of a new color assigned
to the foreign students. It makes sense that they would have, as shown, relatively high
Math scores and relatively low Verbal scores. Among just the domestic students, then,
plotted bands of points are narrower, and the correlations as a result are stronger: .55,
.56, and .74, respectively.

To understand relationships between variables, make sure you plot your data and
analyze accordingly.
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