Wednesday, January 14:  8.1 Confidence Intervals: The Basics 
How is this chapter different than Chapter 7?
In Chapter 7, we pretended to know the truth (e.g. 
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) and asked questions about the possible values of 
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.  In this chapter, we start getting real—we begin with what we actually know (e.g. 
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) and ask questions about the possible values of 
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.  
Activity:  The Mystery Mean

mean(RandNorm(M,20,16)) with value set for M
Read 477–480

What is a point estimate?  Why is it called a point estimate?
A single best guess for the value of a pop parameter.  A single value on the number line.  However, almost certainly not correct.  What’s the solution?  Use an interval of values—see cartoon on page 480.  
Explain the logic of confidence intervals.
Use student volunteer, holding “
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” sign.  I will wear an “
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” sign.  
Summarize: 

1. Distance from 
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 to 
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 is the same as the distance from 
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 to 
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. 

2. In 95% of samples, 
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 will be within 2 SD of 
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.

3. Therefore, in 95% of samples, 
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 will be within 2 SD of 
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. 

What is a confidence interval?  
An interval of plausible values for a parameter; point estimate 
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 M.E.  Discuss what “plausible” means (we wouldn’t be surprised if any of the plausible values turned out to be the truth)
What is the margin of error?  Why do we include the margin of error?

Margin of error: how far we expect the sample statistic to vary from the population parameter, AT MOST.  

To account for sampling variability (different samples will give different estimates), NOT bias!

Also, to greatly increase our chances of being correct—see Garfield comic
Read 481–485    emphasize example on page 481
How do you interpret a confidence interval?

“We are 95% confident that the interval from __ to __ contains the true __.”
According to a Gallup poll published on January 9, 2013, a 95% confidence interval for the true proportion of American adults who support the death penalty is 63% ± 4%.  This estimate was based on a random sample of 1038 American adults.  Interpret this interval in context.  

Discuss why we need the ± 4% part (the margin of error).

How do you interpret a confidence level?  In other words, what does it mean to be 95% confident?

· Do Applet Activity on page 482.  
· Make sure students understand what is happening before generating lots of intervals.  Remind students that in real life we only get one interval.  
· “If we were to take many, many samples and calculate many, many intervals, about 95% of the intervals will capture the true __.”  

· Point to an interval and ask for the probability it captures the true value.  Give some wrong statements about 90% probability.  Do get it right: describe the picture!  

· Also, mention that this can be done before the interval is calculated—it is about the method, not a particular interval
· Contrast how this is different than interpreting a confidence level
Alternate Example: A large company is concerned that many of its employees are in poor physical condition, which can result in decreased productivity. To determine how many steps each employee takes per day, on average, the company provides a pedometer to 50 randomly selected employees to use for one 24-hour period. After collecting the data, the company statistician reports a 95% confidence interval of 4547 steps to 8473 steps.

(a) Interpret the confidence level. 

(b) Interpret the confidence interval.

(c) What is the point estimate that was used to create the interval? What is the margin of error?

(d) Recent guidelines suggest that people aim for 10,000 steps per day. Is there convincing evidence that the employees of this company are not meeting the guideline, on average?  Explain.  
Read 485–488  
Do activity on page 485
What is the formula for calculating a confidence interval?  Is this formula included on the formula sheet?  
How can we reduce the margin of error in a confidence interval?  Why do we want a small margin of error?  Are there any drawbacks to these actions?  

-Reduce the confidence level—but less likely to get a correct estimate
-Increase the sample size—but more costly
-benefit is more precision

-also: use stratified sampling, but analysis is beyond AP
What are two important things to remember when constructing and interpreting confidence intervals?


See page 488.
In a 2009 survey, researchers asked random samples of US teens and adults if they use social networking sites.  Overall, 73% of the teens said yes and 47% of the adults said yes.  A 90% confidence interval for the true difference in the proportion of teens and adults who would say yes is 0.229 to 0.291.  
(a) Interpret the confidence level.

(b) Interpret the confidence interval.

(c) Based on the interval, is there convincing evidence that the proportion of teens who would say yes is higher than the proportion of adults who would say yes?  Explain.

(d) How would the interval be affected if we used a 99% confidence level instead of a 90% confidence level?  

HW #6: page 489 (1, 3, 9–19 odd, 25, 26)
Friday, January 16:  8.2 Confidence Intervals for a Proportion 
Read 492–496   Read activity, but don’t do it.
What are the three conditions for constructing a confidence interval for a proportion?  What happens if one of the conditions is violated?
Random, 10%, and Large Counts
Why do we use 
[image: image16.wmf]ˆ

p

 instead of p in the Large Counts condition?
If a condition is violated, then the actual capture rate of the intervals will differ from the advertised capture rate (e.g., 95%).
Read 496–499
What is the difference between the standard deviation of a statistic and the standard error of a statistic?  

What is the formula for the standard error of the sample proportion?  How do you interpret this value?  Is this formula on the formula sheet?

What is a critical value?  How is it calculated?  What’s up with the *?
Reminder about formula: statistic
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(critical value)(standard error of statistic)

It measures how many standard errors we need extend the interval to get the desired level of confidence.  

Use table and invNorm. 
The asterisk reminds us it isn’t calculated from the data like other z-scores.

Alternate Example:  Find the critical value for a 96% confidence interval for a proportion.  
What is the formula for a one-sample z interval for a proportion?  Is this formula on the formula sheet?  


Discuss how the three parts of the formula correspond to the three conditions
Alternate Example:  Students in an AP Statistics class wants to estimate the proportion of pennies in circulation that are more than 10 years old.  To do this, they collected a random sample of pennies.  Overall, 57 of the 102 pennies they have are more than 10 years old.  
(a) Identify the population and the parameter of interest.
(b) Check the conditions for calculating a confidence interval for the parameter.

(c) Construct a 99% confidence interval for the parameter.

(d) Interpret the interval in context.  

(e) Is it plausible that more than 60% of all pennies in circulation are more than 10 years old?

HW #7: page 490 (10, 20, 21–24), page 504 (27, 29, 31, 33, 34)
Tuesday, January 20:  8.2 Confidence Intervals for a Proportion

Read 499–501
What is the four-step process for calculating a confidence interval?  What do you need to do in each step?  Do you always have to do the four steps?


Mention endpapers!

Is it OK to use your calculator to calculate the interval?


Mention MC questions that use formula, showing work for partial credit, etc. 

Using Test Menu: x must be an integer, avoid 1-samp z int


Don’t give two answers!
Alternate Example: Spinning the globe
In her first-grade social studies class, Jordan learned that 70% of Earth’s surface was covered in water.  She wondered if this was really true and asked her dad for help.  To investigate, he tossed an inflatable globe to her 50 times, being careful to spin the globe each time.  When she caught it, he recorded where her right index finger was pointing.  In 50 tosses, her finger was pointing to water 33 times.  Construct and interpret a 95% confidence interval for the proportion of Earth’s surface that is covered in water.

State: We want to estimate p = the true proportion of Earth’s surface that is covered in water with 95% confidence.  

Plan: We should use a one-sample z interval for p if the conditions are met.

· Random: The 50 locations are a random sample of all possible locations on the globe.
· 10%: We do not need to check the 10% condition because the locations were not selected without replacement. 
· Large Counts:
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Conclude: We are 95% confident that the interval from 0.529 to 0.791 captures the true proportion of Earth’s surface that is covered in water.  This is consistent with the claim that 70% of Earth’s surface is covered in water, because 0.70 is one of the plausible values in the interval.   

Read 501–503
What is the formula for the margin of error for a confidence interval for a proportion?  Is this formula on the formula sheet?

How do you choose a value for 
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p

 when solving for the sample size?  

Alternate Example: Tattoos
Suppose that you wanted to estimate p = the true proportion of students at your school who have a tattoo with 98% confidence and a margin of error of no more than 0.10.  How many students should you survey?  
HW #8 page 505 (35–47 odd)

Wednesday, January 21:  8.3 Confidence Intervals for a Mean
Activity: Calculator BINGO! 
  (page 509)
In the Activity, how did the two methods compare?  Did one method do a better job of capturing the true mean?  Why?

Explore the Simulating Confidence Intervals applet at www.rossmanchance.com.  Start with z with 
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.  Then, z with s.  Show how intervals that missed are typically too short.  Talk about how Gossett figured this out and fixed the problem by using a bigger multiplier—a t statistic rather than a z statistic.  Then, show the applet using t.  

When should we use a t* critical value rather than a z* critical value for calculating a CI for a population mean?

When we have to use s (sample SD) to estimate 
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 (population SD).

Read 510–514 
Skim for answers to questions below.
How do we calculate the value of t* to use?  How do we calculate degrees of freedom?
The t table using df = n – 1. 
What is a t distribution, anyway?  Describe the shape, center, and spread of the t distributions.
· Shape: symmetric, unimodal, but not quite Normal.  Heavier tails.  Approaches standard Normal distribution as df increase.
· Center: 0, since t is a standardized score
· Spread: greater than a standard Normal distribution, but gets closer to Normal as the df increase.  This means we need to go farther than 1.96 SD to have 95% confidence.  More spread since it is calculated from two variables, not 1, and more variables gives more variability!
Alternate Example: t* critical values

(a) Suppose you wanted to construct a 90% confidence interval for the mean
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 of a population based on an SRS of size 10. What critical value t* should you use?

(b) What if you wanted to construct a 99% confidence interval for 
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 using a sample of size 75?

Read 514–517
What are the three conditions for constructing a confidence interval for a population mean?


Random, 10%, Normal/Large Sample 

If the sample size is small (n < 30) and we do not know the shape of the population, graph the sample data.  If there are no outliers or strong skewness, it is plausible that the sample came from a Normal population (so using t is OK).  If there are outliers or strong skewness, then don’t use t when n < 30.

Read 518–520

What is the formula for the standard error of the sample mean?  How do you interpret this value?  Is this formula on the formula sheet?  
What is the formula for a confidence interval for a population mean?  Is this formula on the formula sheet? 

Alternate Example: Milk’s Favorite Cookie


For their second semester project in AP® Statistics, Ann and Tori wanted to estimate the average weight of an Oreo cookie to determine if the average weight was less than advertised.  They selected a random sample of 36 cookies and found the weight of each cookie (in grams).  The mean weight was 
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= 11.3921 grams with a standard deviation of 
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s

= 0.0817 grams.  

(a) Construct and interpret a 95% confidence interval for the mean weight of an Oreo cookie.  

(b) On the packaging, the stated serving size is 3 cookies (34 grams).  Does the interval in part (a) provide convincing evidence that the average weight of an Oreo cookie is less than advertised?  Explain.    

(a) State: We want to estimate
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 = the true mean weight of an Oreo cookie at a 95% C- level.  

Plan: We will construct a one-sample t interval if the conditions are met:

· Random: The cookies were randomly selected. 

· 10%: n = 36 is less than 10% of all Oreo cookies.  

· Normal/Large Sample: Because the sample size is large (n = 36 ≥ 30), we should be safe using a t distribution.   

Do: Because there are 36 – 1 = 35 degrees of freedom and we want 95% confidence, we will use the t table and a conservative degrees of freedom of 30 to get a critical value of t* = 2.042. 
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 0.0278 = (11.3643, 11.4199)

Conclude: We are 95% confident that the interval from 11.3645 grams to 11.4197 grams captures the true mean weight of an Oreo cookie.   

(b) The stated serving size is 34 grams for 3 cookies, or 34/3 = 11.33 grams/cookie.  Because all of the plausible values in the interval are greater than 11.33 grams, there is no evidence that the average weight of an Oreo cookie is less than advertised.  In fact, there is convincing evidence that the average weight is greater than advertised!

HW #9: page 506 (49–52), page 527 (55, 57, 59, 61, 65, 67)
Friday, January 23: 8.3 Confidence Intervals for a Mean
Read 520–522

How can you lose credit for the Normal/Large Sample condition on the AP Exam?

· Not including a graph of the sample data
· Not understanding that the condition is about the population.  
What should you do if you think the Normal/Large Sample condition isn’t met?

Can you use your calculator for the Do step?  Are there any drawbacks to this?

Alternate Example: Can you spare a square? 

As part of their final project in AP Statistics, Christina and Rachel randomly selected 18 rolls of a generic brand of toilet paper to measure how well this brand could absorb water. To do this, they poured 1/4 cup of water onto a hard surface and counted how many squares it took to completely absorb the water. Here are the results from their 18 rolls:

29
20
25
29
21
24
27
25
24

29
24
27
28
21
25
26
22
23

Construct and interpret a 99% confidence interval for
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 = the mean number of squares of generic toilet paper needed to absorb 1/4 cup of water.

State: We want to estimate
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 = the mean number of squares of generic toilet paper needed to absorb 1/4 cup of water with 99% confidence.

Plan: We will construct a one-sample t interval, provided the following conditions are met:

Random: The students selected the rolls of generic toilet paper at random.

10%: It is reasonable to believe that there are more than 10(18) =180 rolls of generic toilet paper.

Normal/Large Sample: Since the sample size is small (n = 18) and we aren’t told that the population is Normally distributed, we need to check whether it is reasonable to believe that the population has a Normal distribution. The dotplot below doesn’t show any outliers or strong skewness, so it is reasonable to assume that the population distribution is approximately Normal.

Do: The sample mean for these data is 
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 = 24.94 and the sample standard deviation is 
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s

= 2.86. Since there are 18 – 1 = 17 degrees of freedom and we want 99% confidence, we will use a critical value of t* = 2.898.
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 1.95 = (22.99, 26.89)

Conclude: We are 99% confident that the interval from 22.99 squares to 26.89 squares captures the true mean number of squares of generic toilet paper needed to absorb 1/4 cup of water.

Read 522–524
How can we choose an appropriate sample size when we plan to calculate a confidence interval for a mean?  

Ideally, we would use 
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and solve for n.  However, we need n to get t (for the df).  So, we pretend to know 
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 and use z instead.  
Alternate Example: How much homework?

Administrators at your school want to estimate how much time students spend on homework, on average, during a typical week. They want to estimate
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 at the 90% confidence level with a margin of error of at most 30 minutes. A pilot study indicated that the standard deviation of time spent on homework per week is about 154 minutes.  How many students need to be surveyed to estimate the mean number of minutes spent on homework per week with 90% confidence and a margin of error of at most 30 minutes?

HW #10: Page 528 (69, 71, 73, 75–78)
Monday, January 26: Chapter 8 Review/FRAPPY!

Frappy page 530
HW #11: Page 532  Chapter review exercises
Tuesday, January 27: Chapter 8 Review

HW #12: page 534 AP Practice Test
Wednesday, January 28:  Chapter 8 Test 
PAGE  
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