Monday, January 5: 7.1 Sampling Distributions
Read 424–425
What is a parameter?  What is a statistic?  How is one related to the other?

Remember S (statistic and sample) and P (population and parameter)!

Give examples: 
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 vs. 
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, 
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Alert students that confusing these ideas is a very common source of lost credit on the AP
Alternate Example: Identify the population, the parameter, the sample, and the statistic:

(a) A pediatrician wants to know the 75th percentile for the distribution of heights of 10-year-old boys, so she takes a sample of 50 patients and calculates Q3 = 56 inches. 


Just do this alternate example.
(b) A Pew Research Center Poll asked 1102 12- to 17-year-olds in the United States if they have a cell phone. Of the respondents, 71% said “Yes.”
Read 425–428  – skip to save time
What is sampling variability?  Why do we care?
-Discuss pennies, difference between variability (year of pennies varies) and sampling variability (sample mean and sample proportions vary, even though parameter is constant).
-We need to estimate sampling variability so we know how close our estimates are to the truth—the margin of error.
What is a sampling distribution?  Why do we care?
-Definition of “distribution” is always the same: describes the possible values and how often the values occur.  In this case, it is a distribution of a statistic.  Penny graphs are simulated sampling distributions. 
-We need to know what counts as unusual.  

A father has four sons, with heights of 68, 71, 72, and 75 inches.  Determine the sampling distribution of the sample mean height 
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 for samples of size n = 2. 
Look at all possible samples of size 2, calculate sample mean, graph on dotplot. 
Relate to pennies (where we couldn’t do all possible samples)
 
What is the difference between the distribution of the population, the distribution of the sample, and the sampling distribution of a sample statistic?  
Discuss graphic on page 428 in detail!

Again, use pennies to illustrate, for both proportions and means.  
Advise students of the dangers of ambiguous statement “when the sample size increases, the variability decreases”—variability of which distribution?? Always specify which distribution you are talking about!
Read 429–435
What is an unbiased estimator?  What is a biased estimator?  Provide some examples.  
Unbiased doesn’t mean perfect!  Unbiased means not consistently too high or consistently too low when taking many random samples.  Biased means statistic is consistently higher or lower than the parameter.
If sampling process is biased (undercoverage, response, non-response), there are no guarantees, even if a statistic is an unbiased estimator.  
Use examples from German Tank problem to illustrate (e.g. sample max is biased but max + min is not)
How can you reduce the variability of a statistic?
By taking a larger sample.  Use pennies to illustrate.  If time, use Fathom to show with textbook example also.  
Also by better design, such as stratified sampling.  
What effect does the size of the population have on the variability of a statistic?

Not much, assuming the population is at least 10 times the sample – the 10% condition
What is the difference between accuracy and precision?  How does this relate to bias and variability?

Accurate = unbiased, precise = low variability

HW #1: page 436 (1, 3, 5, 7, 8, 9, 11, 13, 15, 19)
Tuesday, January 6:  7.2 Sampling Distribution of a Sample Proportion

Discuss the pennies. Discuss the difference between p and 
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.  We are trying to anticipate the shape, center, and spread of the distribution of 
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without having to do a simulation every time. 
Read 440–445

In the context of the Candy Machine Applet, explain the difference between the distribution of the population, the distribution of a sample, and the sampling distribution of the sample proportion.  


Start with n = 25 and p = 0.45.  Go slowly initially until students understand what is happening.

Individuals are: candy, candy, 
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Based on the Candy Machine Applet and the Penny Activity, describe what we know about the shape, center, and spread of the sampling distribution of a sample proportion.  


Try different examples of n and p (have them sketch?).  

Emphasize how these affect shape, center, spread.
When is it OK to say that the distribution of 
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 is approximately Normal?

Give official rules.  Briefly discuss the Normal approximation to the binomial which we skipped in chapter 6—show TPS applet.  Call this the “Large Counts condition”.  
What are the mean and the standard deviation of the sampling distribution of a sample proportion?  Are these formulas on the formula sheet?  Are there conditions that need to be met for these formulas to work?  
Discuss figure on page 444 in detail

Briefly discuss the Finite Population Correction Factor.  Our formula for the SD is conservative; when ratio is small it has little effect, a census should give SD = 0.  

Refer to the “10% condition”

Read 445–446

Don’t need to show check of conditions until we officially do inference in Chapters 8–12, but we should still think about them and make sure that they are reasonable for each question.  
Alternate Example: The superintendent of a large school district wants to know what proportion of middle school students in her district are planning to attend a four-year college or university. Suppose that 80% of all middle school students in her district are planning to attend a four-year college or university. What is the probability that an SRS of size 125 will give a sample proportion of at most 75%?
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 = 0.80. Because the school district is large, we can assume that there are more than 10(125) = 1250 middle school students, so 
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to be approximately Normal since np = 125(0.80) = 100 
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10 and n(1 – p) = 125(0.20) = 25 
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 normalcdf(lower: –9999, upper: 0.75, mean = 0.80, SD = 0.036) = 0.0824.
About 8% of all SRSs of size 125 will give a sample proportion of middle school students who are planning to attend a four-year college or university of at most 0.75.
Discuss alternate approached is Normality is not met: simulation, binomial distribution
HW #2: page 437 (10, 12, 21–24), page 447 (27, 29, 31, 35, 37, 39)
Wednesday, January 7: 7.3 Sampling Distribution of a Sample Mean

Discuss the pennies. Discuss the difference between 
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 and 
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.  We are trying to anticipate the shape, center, and spread of the distribution of 
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 without having to do a simulation every time. 

Based on the penny activity, what do we know about the shape, center, and spread of the sampling distribution of a sample mean?

Read 451–453
What are the mean and standard deviation of the sampling distribution of a sample mean?  Are these formulas on the formula sheet?  Are there any conditions for using these formulas?


Discuss symbols in formulas and in the AP EXAM TIP


Not dependent on shape


Can use these formulas to solve problems with totals and vice-versa


Refer to 10% condition
Read 453–456
What is the shape of the sampling distribution of a sample mean when the sample is taken from a Normally distributed population?  Does the sample size matter?


Use Applet to illustrate sampling from a Normal population.

Emphasize difference between population, sample, sampling distribution.

Alternate Example:  At the P. Nutty Peanut Company, dry-roasted, shelled peanuts are placed in jars by a machine. The distribution of weights in the jars is approximately Normal, with a mean of 16.1 ounces and a standard deviation of 0.15 ounces. 

(a) Without doing any calculations, explain which outcome is more likely: randomly selecting a single jar and finding that the contents weigh less than 16 ounces or randomly selecting 10 jars and finding that the average contents weigh less than 16 ounces. 

(b) Find the probability of each event described above. 

(a) Because averages are less variable than individual measurements, you would expect the sample mean of 10 jars to be closer, on average, to the true mean of 16.1 ounces. Thus, it is more likely that a single jar would weigh less than 16 ounces than for the average of 10 jars to be less than 16 ounces.

(b) Let X = weight of the contents of a randomly selected jar of peanuts. X has the N(16.1, 0.15) distribution. P(X < 16) = normalcdf(lower: −100, upper: 16, mean: 16.1, SD: 0.15) = 0.2525.

Let 
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 = average weight of the contents of a random sample of 10 jars. 
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 has the N(16.1, 
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) distribution. P(
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 < 16) = normalcdf(lower: –100, upper: 16, mean: 16.1, SD: 
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) = 0.0175. This answer agrees with the answer to part (a) because this probability is much smaller than 0.2525.


Very common error: not dividing by sqrt(n)
Read 456​​–460
What is the shape of the sampling distribution of a sample mean when the sample is NOT taken from a Normally distributed population?  Does the sample size matter?  Does this concept have a name?
Reference pennies.  USE APPLET!
It depends.  For large samples, 
[image: image26.wmf]x

 will be approx. Normal (the CLT).  However, for small samples, the distribution of 
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 will resemble the shape of the population.

Discuss the guidelines for “large” Call this the “Normal/Large Sample” condition.
Alternate Example:  Suppose that the number of texts sent during a typical day by a randomly selected high school student follows a right-skewed distribution with a mean of 15 and a standard deviation of 35. Assuming that students at your school are typical texters, how likely is it that a random sample of 50 students will have sent more than a total of 1000 texts in the last 24 hours?

A total of 1000 texts among 50 students is the same as an average number of texts of 1000/50 = 20. We want to find P(
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 > 20), where 
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 = sample mean number of texts. Since n is large (50 > 30), the distribution of 
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 is approximately N(15, 
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). 

P(
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 > 20) 
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 normalcdf (lower: 20, upper: 9999, mean: 15, SD: 
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) = 0.1562.

There is about a 16% chance that a random sample of 50 high school students will send more than 1000 texts in a day.

HW #3 page 448 (41, 43–46), page 461 (49–57 odd, 58, 61, 63 65–68)
Friday, January 9:  Chapter 7 Review/FRAPPY



Assembly schedule
FRAPPY page 464
HW #4 page 466 Chapter Review Exercises

Monday, January 12:  Chapter 7 Review
Can you distinguish the following?  
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Make a table comparing the distributions of 
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 and 
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(shape, center, spread, conditions)
HW #5 page 468 Chapter 7 AP Statistics Practice Test
Tuesday, January 13: Chapter 7 Test
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