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Materials:

50 pennies per student (don’t get rolls of new pennies)
5 different colors of paper cut into strips that are 1 inch wide and marked at 1 inch intervals

I do not usually teach this as a separate unit.  I usually have students do the data collection during spare time in class over a period of days while I am still teaching another unit.

Day 1

Have students record the ages of their pennies onto the sheet provided

Day 2

Have students construct a frequency table for the ages of their pennies.  Remind them that they can put their data in a list & have the calculator sort the list to aid in making the frequency table.  (Collect these tables)
Use their frequency tables to construct a histogram on the bulletin board (this will be almost 50 inches wide and in the interest of time, I usually construct the histogram myself.)
Depending on how many students you have, each square may represent 2 or 3 pennies to keep the bars from being too tall.  The important thing is to be able to see the shape of the distribution.
Use their frequency tables to compute the mean and standard deviation of all of the pennies.  (Use 2 lists, one with the ages and one with the frequencies.  Then perform “one variable stats” using both lists at the same time)
Since we used all of the pennies, we will use the Greek letters to represent mu and sigma.  These are our population parameters.

Post these parameters on the bulletin board beside the histogram on a 4x4 piece of paper that matches the color of the histogram.

Days 3-7

Each day, have students randomly take 17 pennies from the container.  Have them randomly divide them into 3 samples, with n=2, n=5 and n=10.  Have students record the average age for each of the 3 samples on their papers.  
Discuss the concept and requirements of an SRS.  
These samples could be taken during the time usually used for a warm-up.
Days 8-12

Each day, have students randomly take 25 pennies from the container.  Have students record the average age on their papers.

On day eight, have students construct 3 frequency tables, one for each sample size.  (Collect these tables)

On day nine, construct a histogram for the sampling distribution for n=2.  Put this right on top of the histogram for the population, but use a different color.  Post the mean & the standard deviation for the distribution on a 4x4 piece of paper that matches the color of the new histogram.

On day ten, repeat these steps for n=5 (using a different color).

On day eleven, repeat these steps for n=10 (using a different color).

On day twelve, repeat these steps for n=25 (using a different color).
Day 13

Discuss the histograms.  Begin with the distribution of the population.  Discuss shape, center & spread.  Of course the histogram is strongly skewed to the right and very obviously NOT normally distributed.  Then discuss the distribution for n=2.  Discuss shape, center & spread.  Compare the distribution to the distribution of the population.  Point out that it is less spread out.  Continue similarly with n=5, n=10 & n=25.  Each successive distribution becomes less and less skewed, approaching something appearing “normal”.

Finally, look specifically at the standard deviations of the samples as compared to the standard deviation of the population.  For each value of n, the standard deviation of the sample is approximately equal to the standard deviation of the population divided by the square root of n.

This illustrates the 2 important concepts of the Central Limit Theorem: “Draw an SRS of size n from any population (even a skewed population) with mean (  and finite standard deviation (.  When n is large, the sampling distribution (that is many samples) of the sample mean is approximately normal AND the standard deviation of the distribution of the samples is approximately equal to the standard deviation of the population divided by the square root of n.”
And so, even if we know that our population of interest has a “non-normal” distribution, we can take many samples (of size large n) and then we can use the rules for normal distributions.

Write a paragraph describing how the Central Limit Theorem was visually demonstrated on the bulletin board.
Write a paragraph describing how the Central Limit Theorem was demonstrated through the summary statistics for the student generated sampling distributions.
