Central Limit Theorem, Confidence Intervals, and Meta-Analysis: Oh My!
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This demonstration requires about 10-15 minutes of preparation time and about 15-20 minutes of class
time.

Materials
1. At least one baseball cap (more caps can speed up the demonstration in class but requires a little
more prep time)
2. For each cap, 50 small slips of paper, numbered 1 through 50

Critical information
1. Each number on a slip of paper represents a mean difference in one sample.
2. The 50 slips of paper represent all possible mean differences in the population.
3. Given mean differences range between 1 and 50, the population mean difference is 25.50.

Procedure
There are two “rounds” of the demo:
First round
1. Each student draws three slips of paper from the cap (i.e., samples the same
population three times), records each number (i.e., mean difference), then puts them
back in the cap
2. Each student takes the mean of these three slips and reports it out
3. The teacher records and displays each of these sampling means
Second round
Same procedure as the first round, except each student draws 10 slips from the
cap

Discussion points
e From the display, we can see when n = 10, the sampling means are more tightly clustered around
the population mean (of 25.50) then when n = 3.
e The interval of sampling means will be wider with n = 3 than with n = 10.
e We can conduct a conceptual meta-analysis by taking the mean of the sampling means on display.
Doing so, even with n =3 (x the number of students in class) will approximate the population
mean about as well as with n = 10 (x the number of students in class).
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