	Chapter 11:  Sampling
	

	(   Lesson 3



Seeing and Describing the Predictable Pattern:

The Central Limit Theorem
This activity is designed to develop your understanding of how sampling distributions behave by making and testing conjectures about distributions of means from different random samples from three different theoretical populations.  One population is Normal (N), one is skewed (S), and one is quite irregular and multimodal (M).

 Part 1:  Meet the Distributions

There are three distributions that we will be using to make predictions about distributions of sample means.  For each distribution you will be asked to make a prediction about which picture (from a page of stickers) is most likely to represent 500 sample means for a particular sample size.  After each prediction you will get to see how accurate your prediction was by simulating data using the Sampling SIM program.  After making three predictions for each distribution you can add up your score to see how many predictions were correct.  Here are the three population distributions with pictures to show you how to access these using the software program. 
	Normal Distribution (N)
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	Population Mean = ( = 5
Standard Deviation = ( = 1.805
	

	
	

	Skewed Distribution (S)
	[image: image3.wmf]

	[image: image4.wmf]
	

	Population Mean = ( = 6.81
Standard Deviation = ( = 2.063
	

	
	

	Multimodal Distribution (M)
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	Population Mean = ( = 5.0

Standard Deviation = ( = 3.41
	

	Note: 
This distribution is selected by clicking on [image: image7.png]


 in the "Population" window.
	


The instructor will guide you as you make and test your predictions, using the sheet of stickers and the scrapbook on the following page.  After the first set of predictions (for the Normal Distribution) you can work in pairs as you discuss your predictions and results.
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Part 2:  Understanding the Central Limit Theorem
· What are the three things that you saw happening as you repeatedly sampled from the same population, increasing the sample size each time?

1. The center of the distribution stayed the same or changed?
How did it compare to the population mean?
2. The shape of the sampling distribution stayed the same as the population, or changed?
So, the shape of the sampling distribution became … 
3. The variability (spread) of the sampling distribution stayed the same as the population or changed?
How did it compare to the population standard deviation?
So, the standard deviation of the sampling distribution was …
4. Now go back to the same three populations (Normal, Skewed, and Multimodal) and predict what you would expect to find if you took samples of size 50.  The sampling distributions would be:

	Population
	Predicted Shape
	Predicted Center
	Predicted Spread

	Normal (N)
	
	
	

	Skewed (S)
	
	
	

	Multimodal (M)
	
	
	


5. Test these predictions using Sampling SIM to see if you were correct.
Part 3:  Using the CLT and Applying the Empirical Rule to Sample Means and Sampling Distributions

Recall the Empirical Rule (68-95-99.7% rule) for a Normal Distribution.

Think about a population of data that has a Normal Distribution.
1. What percent of the values will be between 1 standard deviation below the mean and 1 standard deviation above the mean?
2. What percent of the values will be between 2 standard deviations below the mean and 2 standard deviations above the mean?
The Central Limit Theorem (CLT) describes how the sampling distribution will look like a Normal Distribution under certain conditions (if the population is normal to begin with OR if the sample size is large enough, which is usually greater than 30).  For each of the following situations, assume that the sampling distributions described are close enough to normal to use the 68-95-99.7% rule to estimate answers.  However note that instead of using sigma ((), to add and subtract from the mean, we need to use: 
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  (The standard deviation of the sample means).

Use the Empirical Rule (when appropriate) in answering the following questions.

1. Look back at the population of body temperatures from the previous lesson.  If you assume that the population is normal, then we can also assume that the sampling distribution of mean body temperatures is normal, and can apply the Empirical Rule.
a.
First, consider individual body temperatures.
· What values include the middle 95% of the distribution of individual body temperatures?
· What values include the middle 68 % of normal body temperatures?

b.
Now consider random samples of 10 students and their sample mean body temperature.
· Would a body temperature of 98 degrees be surprising or unusual for a single student?  Answer this by changing it to a z score and showing where it would be in the population distribution.

· What values of the sample mean include the middle 95% of the distribution of sample means of body temperatures?  Remember that to find this out (and to avoid getting the same answer you got for part (a)) you need to first find the standard deviation of the sample means and use that instead of sigma.
· What values include the middle 68% of sample mean body temperatures? 

c.
Would a sample mean body temperature (for a sample of size 10) of 98 degrees be surprising?  Find the z score and show where this value would be on the sampling distribution.
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