7.3a Buckle Up!





Name:_______________________
What’s Important Here

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

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

· Recognizing that the mean of the sampling distribution of the sample proportion is approximately the proportion of success

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

· Reinforcing the Central Limit Theorem: As the sample size increases, the shape of the sampling distribution gets more normal.
You often hear reports of percentages or proportions: About 60% of automobile drivers in Mississippi use seat belts. Suppose you take a random sample of 40 Mississippi drivers and count the number who wear seat belts. You would expect to get 60% who wear seat belts, but you might get a lot fewer or a lot more.
In this activity, you will simulate sampling distributions for the proportion of drivers wearing seat belts in samples of size 10, 20, and 40.
1. Make a collection named Passengers.  Add 10 cases to the collection with New Cases from the Collection menu. This collection represents a sample of 10 drivers.
2. Open the Inspector for the Passengers Collection and create an attribute named Buckled. Define Buckled with a formula that causes the values for the attribute to be either “Yes” or “No” with a 60% chance of being “Yes.” 
One way to write that formula is:
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Another way is randomPick(“Yes”, “Yes”, “Yes”, “No”, “No”).
3. Define three measures, SampleSize, NumSuccess, and PropSuccess, that compute the size of the sample, the number of successes (“Yes”), and the sample proportion (p).
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4. Collect measures from the Passengers collection. Click the Passengers collection, then choose Collect Measures from the Collection menu. Use the measures collection’s inspector to change to 100 measures without animation and check the “Replace Existing Cases” box..
5. Make a histogram of the 100 sample proportions (PropSuccess). On this graph, plot the values of the mean, the mean plus one standard deviation, and the mean minus one standard deviation.  Recall that standard deviation of a sampling distribution is called the standard error.
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6. If you increase the sample size, how do you think the sampling distribution will be affected?
7. Split the histogram by dragging SampleSize to the y-axis and when the box has a bold outline hold down the Shift key and release the mouse button. (The graph won’t split yet because you only have samples of size 10.)
8. Change the sample size to 20 by adding 10 more cases to Passengers. Collect 100 additional measures. Collect additional measures by unchecking “Replace existing cases” in the measures collection’s

inspector. Your histogram should now be split into two sample sizes.
9. Change the sample size to 40 by adding 20 cases  and again collect 100 additional measures. Your histogram should now be split into three sample sizes.
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10. Use a summary table to calculate the mean and standard deviation of your simulated sampling distributions. Remember after you drag SampleSize to the use the Shift key.
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11.  Explain how the three properties of the sampling distribution of the sample proportion are demonstrated by this activity.  Be specific. 
12.  Attach a printout of the split histogram and the split summary table.
