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Seeing and Describing the Predictable Pattern:
The Central Limit Theorem
Instructor Lesson Plan

This activity will develop student understanding of how sampling distributions behave by having them make and test conjectures about distributions of means from different random samples; from three different theoretical populations (normal, skewed, and multimodal).  

This lesson moves students from noticing a predictable pattern when they generate distributions of sample statistics to describing that pattern using mathematical theory (i.e., the Central Limit Theorem).  
Goals for the Lesson:
1. To enable students to “discover” the Central Limit Theorem by examining the characteristics of sampling distributions.

2. See that the Central Limit Theorem describes the predictable pattern that students have seen when generating empirical distributions of sample means.

3. Describe this pattern in terms of shape, center, and spread; contrasting these characteristics of the population to the distribution of sample means.

4. See how this pattern allows us to estimate percentages or probabilities for a particular sample statistic, using the Normal Distribution as a model.

5. Understand how we determine if a result is surprising.

Materials Needed:

1. Student handout of “The Central Limit Theorem” Activity 

2. Sheet of Stickers showing normal, skewed, and multimodal populations 

3. Sampling SIM software, may be downloaded from (http://www.tc.umn.edu/~delma001/stat_tools/)

The Process and Task of Having Students Make and Test Conjectures
1. Open with a review of variability, standard deviations around the mean, and the normal distribution.
2. For each distribution have students make a prediction about which picture (from a page of stickers) is most likely to represent 500 sample means for a particular sample size.

3. Have the students see how accurate they are with their predictions by simulating the data using the Sampling SIM program. Each time they simulated the data and see whether their predictions were correct or not, they affix the correct sticker from the sticker sheet to their scrapbook page at the end of the student handout.
4. After having students compare their three predictions for each distribution with the simulated data, one at a time, have students add up their score to see how many of their predictions were correct.

5. Ask  the students what three things they saw happing as they repeatedly sampled from the same population, increasing their sample size each time (center, shape, spread). They can do this by looking at the stickers on their competed scrapbook.
6. As a wrap up:  Ask the students how we distinguish between populations, samples and sampling distributions; what is similar, what is different, and why.
7. Ask the students how we can distinguish between the Law of Large Numbers and the Central Limit Theorem; how are they related, how are they different.

8. Ask the students how we can use the Central Limit Theorem and the Empirical Rule to assess the rareness of a particular sample statistic in the distribution of sample statistic.

9. As how we can describe the sampling distribution of sample means without running simulations.

10. Ask what the shape, center and spread of the distribution of sample means would be for random samples size 100 from a population of human body temperatures.

