Fathom Activity 9.5a
Hand Spans
Name:____________________

What’s Important Here

· Emphasizing one of the key questions in inference, “Paired data or independent samples?”

· Recognizing that paired data can greatly reduce variation over independent samples and produce a much more sensitive test (or estimate) of the true mean difference
You need to answer all the questions on the Fathom Lab instruction sheet.  You must also provide a one-page printout that shows: (a) case table for step 3, (b) summary table for step 4, (c) case table for step 6, (d) summary table for step 7, (e) summary table for step 8, and (f) both scatterplots from step 11.
The detective Sherlock Holmes amazed a man by relating “obvious facts” about him, such as that he had at some time done manual labor: “‘How did you know, for example, that I did manual labour? It is true as gospel, for I began as a ship’s carpenter.’ Sherlock replied, ‘Your hands, my dear sir. Your right hand is quite a size larger than your left. You have worked with it, and the muscles are more developed.’” [Source: Sir Arthur Conan Doyle, The Adventures of Sherlock Holmes, ed. Richard Lancelyn Green (Oxford World Classics: Oxford & New York, 1988).]
In fact, people’s right hands tend to be bigger than their left, even if they are left-handed and even if they haven’t done manual labor. But the difference is small, so to detect it you will have to design your study carefully.

1. Use the Fathom document HandSpans.ftm on the G:drive.  

2. Select the collection and open a case table.  You should see the data with the attributes Right and Left.

3. Define a third attribute, Difference, with the formula Right - Left.  
4.  Use a summary table to find the mean, the standard deviation, and the standard error of Difference. 
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5. Does it matter that the right hand spans and left hand spans are paired? What do you think will happen to the standard error of the differences if the attributes are scrambled so that people’s left hand spans are no longer paired with their right?
6.  Select the collection and choose Scramble Attribute Values from the Collection menu. This makes a new collection in which the values for Right are scrambled. Now, open a case table for the Scrambled Hand Spans collection.  The correct formula for Difference was not carried over to the scrambled collection, so reenter that formula in the new case table.  Compare this case table with the case table from step 3 to verify the values of the first attribute Right have been scrambled.  If the Difference columns have the same values, then you have not followed directions.

Note:  Be certain you reentered the formula for Difference in the case table for the Scrambled Hand Spans; otherwise your statistics for step 7 will be incorrect.
7. Use another summary table to find the mean, the standard deviation, and the standard error for Difference in the scrambled collection. 
8. Go back to the unscrambled collection and treat the left hand spans and right hand spans as independent samples. Make a new summary table, but don’t drag an attribute to it. Instead, drag the name of the collection (Hand Spans).

Calculate the difference between the two sample means and the standard error of that difference using the formulas shown.
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9. Compare the standard errors from steps 4, 7, and 8. 
(a) Which is the smallest? 
(b) Which two are closest to the same size? 
(c) What bearing does the size of the standard error have on deciding whether there really is a difference in hand size?  Tie your answer into one of the concepts from “What’s Important Here.” 
10. Imagine making scatterplots of the data in your two collections (Hand Spans and Scrambled Hand Spans), with Left on the horizontal axis and Right on the vertical axis. Sketch how you think they would look. Which would you expect to have the higher correlation? Why?
11. Make the two scatterplots from step 10 and add a least squares line to each. Do they look like what you predicted? In what ways are they different from what you predicted? Which scatterplot has the higher correlation?
