Name:_____________________________

Fathom Activity 7.2a
Cents and Center

Some of the distributions of data that you have studied have had a roughly normal shape, but many others were not normal at all.  Part of what makes the normal distribution important is its tendency to emerge when you create sampling distributions.  This activity shows how the normal distribution comes up unexpectedly when you work with the sampling distribution of a mean.

What’s Important Here

· Understanding the concept of a sampling distribution of the sample mean

· Discovering the properties of the shape, mean, and standard deviation of the sampling distribution of the sample mean

· Recognizing that the mean of the sampling distribution of the sample mean is approximately the mean of the population

· Seeing that the standard deviation of the sampling distribution of sample means decreases as the sample size increases

· Being introduced to the Central Limit Theorem: The sampling distribution of the sample mean approaches the normal distribution as the sample size increases, regardless of the shape of the original population distribution.
1.  In 2008, students collected 648 pennies.  We will determine the age of each penny by finding the difference between 2008 and the year the penny was minted. If you were to make a histogram of the ages of all the pennies, what do you think the shape of the distribution would look like?  Sketch your prediction.  Include labels for your sketch.
2.  Go to the G:drive, EHS Courses, Intro to Stats, Chapter 7 and open the Fathom file labeled Pennies.ftm.  Using the complete collection, make a histogram of the ages of all the pennies in the collection.  As you make histograms, use text boxes to identify whether they are for the population or for samples of the size 5, 10, or 25.   How does the actual distribution compare with your prediction in step 1?
3.  Estimate the mean and standard deviation of the distribution.  Confirm these estimates by computing the mean and standard deviation in Fathom.  Plot the values on the histogram and use a summary table.
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4. Take a random sample of size 5 from the ages of the collection of pennies.  Click the collection to select it, then choose Sample Cases from the Collection menu.  Double-click the Sample of Pocket Pennies collection to bring up its inspector.  On the Sample panel, change the sample size to 5 without replacement.  Turn off the animation to speed up the sampling process.  Click Sample More Cases to recollect your sample.
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5.  Compute the mean of your sample.  On the Measures panel of the inspector, define a measure, MeanAge, with the formula mean(Age).  Also define a measure named SampleSize with the formula
count( ).
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6.  If you were to make a histogram of the mean ages from several samples, do you think the mean of the values in this histogram would be larger than, smaller than, or about the same as the one for the population of ages of all the pennies?  Why?
7.  Collect the mean ages from several samples.  Select the sample collection and choose Collect Measures from the Collection menu.  Double-click the Measures from Sample of Pocket Pennies collection to bring up the inspector for the measures collection and change to 100 measures.  Click Collect More Measures.
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8.  Make a histogram of the mean ages.  Compute the mean and standard deviation of MeanAge by plotting values on the graph and with a summary table.  Which of the three choices in step 6 appears to be correct?

9.  Now you’ll collect measures for samples of size 10.  Repeat steps 4 through 8.  In step 4, use a sample size of 10.

10. Now you’ll collect measures for samples of size 25.  Repeat steps 4 through 8.  In step 4, use a sample size of 25.

11.  Look at the four histograms you constructed.  As the sample size increases, what can you say about:

 (a) the shape of the histogram of sample means?  
 (b) the center?  
 (c) the spread?
12. Attach a printout (no more than two pages) of the 4 histograms and summary tables that you created.  Before you print, be certain to use Print Preview to avoid wasting paper.
