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Our Data
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An Example

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

1 2 3 4

C
u
m

u
la

ti
v
e
 F

ra
c
ti

o
n
 P

a
ss

e
d

Attempt

Cumulative Mastery

Remainder by Score

3

2

1

0



Student 
Performance on a 
Tough Problem Set



There seems to be a difference…
but how do we quantify it?
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Odds Ratio 

For each score on each problem, calculate an odds ratio:

ri =
# 𝑆𝑡𝑢𝑑𝑒𝑛𝑡𝑠 𝑤𝑖𝑡ℎ 𝑏𝑜𝑡𝑡𝑜𝑚 𝑡ℎ𝑖𝑟𝑑 𝑜𝑓 𝑒𝑥𝑎𝑚 𝑠𝑐𝑜𝑟𝑒𝑠

# 𝑆𝑡𝑢𝑑𝑒𝑛𝑡𝑠 𝑤𝑖𝑡ℎ 𝑡𝑜𝑝 𝑡ℎ𝑖𝑟𝑑 𝑜𝑓 𝑒𝑥𝑎𝑚 𝑠𝑐𝑜𝑟𝑒𝑠

Likelihood Score = ς𝑟𝑖
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Comparison: What if we want to identify just half of 
the at-risk students?

Note: Labels represent percentage of high- or middle-scoring group identified as at risk
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What about three-quarters?
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Takeaways

• Student responses to mastery problems 

have information for identifying at-risk 

students.

• The odds ratio using all mastery score 

information provided better 

discrimination than simply using the sums 

of first or final attempts.

• Even in a class of 408 students, the odds 

ratio is limited by the sample size.


