Random Rectangles
(Based on Random Rectangles from Activity Based Statistics (Scheaffer, et al)
(Note:    These are instructions to the teacher for a demo activity.  The activity explores the concepts of sampling bias and randomization.)

Part I
Instruct each student to independently look at the sheet of rectangles for 10 seconds and guess the average area of all the rectangles.  Each student should record that guess on the student Form S (attached).
Part II

Without further discussion, each student should look at the sheet of rectangles again and now select 5 rectangles that, in the student’s judgment, are representative of the rectangles on the page.  On student Form S, each student is to record the rectangle number and areas of those rectangles.  The student should, now, calculate the average of those five areas.

Part III
· Open Fathom.

· Under File, select Open and select the file Random Rectangles Data.  In this Collection Box will be each rectangle by number with its corresponding area.  

· Open a new case table.  Label the column heading student guess. Enter each student’s guess from Part I.  
· Create a histogram of this data.  Right click on the graph.  Select Plot Value.  Type mean( ).  Repeat Plot Value to display standard deviation.
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· Pose some questions to the students:

1. Describe the distribution.

2. Do you think this class mean will be close to the “real” mean?  Why? 

· Open another case table.  Label the column heading student average.  Enter each student’s average from Part II.

· Create a histogram of this data.  Plot the same values as done in the last histogram.
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· Pose some questions to the students:

3.
Describe the distribution. 
4.
How is this distribution different from the student guess distribution?

5.  How did the mean and standard deviation change from the     student guess distribution?

(Random Sampling with Fathom)
· Highlight the Random Rectangles collection box.

· Pull down the Collection tab and select sample cases.

· Open the Inspector Box for this Sample of Random Rectangles collection box and select Sample tab. Check boxes for animation on and replace existing cases.  Enter the number 5 for cases.  Click on Sample More Cases.

· Now select the Measures tab of this inspection box.  Under Measure, enter average area.  Under Formula, enter mean(area).
· Close the Inspector box.

· Highlight the Sample of Random Rectangles collection box.

· Pull down the Collection tab and select Collect Measures.

· Open the Inspector Box for this Measures from Sample of Random Rectangles box and select Collect Measures tab. Check boxes for animation on and replace existing cases.  Enter the number of cases to match the number of students in the class.  Click on Collect More Measures.

· Create a histogram of this data.  In order to have this histogram illustrate the average area of the random samples, open the Inspector box of the Measures from Sample of Random Rectangles, grab the attribute average area, and drag it to the horizontal axis.  Plot the same values as done in the last two histograms.
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· Pose some questions to the students:

6. Describe the distribution. 

7. How do the spreads of the distributions compare?

8. How do the means of the distributions compare?
9. You now have two different samples, one subjective and one random.  Which method of sampling is doing a “better” job?  Why?

(Sampling Bias Discussion)

“Reveal” the true average of the area of the rectangles by following these steps.
· Create a table of the data stored in the Random Rectangles collection box.
· Create a histogram of this data.

· Plot the same values as done in the previous histograms.
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· Pose some questions to the students:
10. Which mean is closest to the true average?  Why?

11. Which of the plots have a mean larger than the true average? Why?

Extension:

1. What modification to our sampling process might lead us to a better approximation of the true average area?

2. This experiment may lead nicely into a discussion of the Central Limit Theorem.

