Detailed instructors guide:

This activity links a real world data collection with a simulation.  Students collect data on a relationship that should have little or no relationship (the height and age of the students).  Students working in small groups calculate a sample slope and intercept. Groups then compare their results for the entire class and begin the formation of a sampling distribution of the regression coefficients.   The instructor then demonstrates the applet showing students how the sampling distribution would develop for a larger number of samples 

The student activity:

As students are working on the activity the instructor should create a grid like that on the last page of the student worksheet on the board or a transparency.  The instructor should also create a space to construct a rough histogram of the intercept and slope.  The slope should be centered around zero and the intercept should be centered around the average height of the class (typically around 68”).  

When the students have finished their calculations they should record their values on the board or transparency.  

After all students have reported their results the instructor should:

· Discuss that the true relationship should have a slope near zero.

· Discuss that each sample that is taken results in a different sample slope and intercept that may be non-zero.

· Explain that these different values will create a distribution much like what was seen with the sample mean.

· Explain that this distribution is predictable.

Using the applet: 

The instructor can then switch to the applet and begin the demonstration.

Change the settings on the applet to have a slope of zero and sample size of 5 and the number samples to 1000. 
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Take a single sample by clicking the “Step” button.  Explain that this is equivalent to a sample taken by a single group if the real relationship between the height and age is zero.  The instructor should point out:

· the resulting line on the plot and the points on the histograms.

· how large this slope is even though the true parameter may be zero.
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Take a second sample (by clicking the “Step” button) and point out how this sampled line differs from the previous.  The instructor should point out that

· the gray line is the result from the previous sample.  

· how each sample differs in slope and intercept.

Continue to click the step button up through about 20 samples.  Point out how the histograms in the applet and line plots compare with those of the samples taken by the class.

Click the run button to and allow the applet to generate all 1000 samples.  When the simulation is complete point out the following:

· The shapes of the histograms are approximately normal.  

· That some of the slopes are very large positive and very large negative.

· Point out that the slope will be centered at the true slope.

Wrap up:

Ask the students to complete the following fill in the blank and write it in their notes:

When we take a random sample the sample slope and intercept will vary.  The histogram of these values should be shaped like a _________ distribution.  

The instructor should then go on to formally introduce hypothesis testing and confidence intervals for the slope and intercept.  The instructor may also want to bring back this applet when discussing confidence and prediction bands for regression by using the plot of the regression lines and point out how the lines “flair” at the extremes.

