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Agenda
Time					Topic
8:00 am				Intro and M&M’s simulation
8:30 am				CollegeBoard materials
9:00 am				Movies and randomness
10:00 am				Grading the AP exam and FRQ #5
11:00 am				Simulations
Noon					Lunch
1:00 pm				Froot Loops
1:30 pm				Preparing for the exam and FRQ #1
2:00 pm				Recruiting and FRQ #2
[bookmark: _GoBack]3:00 pm				Farewell! (FRQ #3, if time allows)


Goals
· Participants will increase their knowledge about what a quality AP Statistics should offer.
· Participants will learn new activities that enrich their AP Statistics classes.
· Participants will improve their statistical knowledge.
Outcomes
· Participants will be equipped to deepen their students’ understanding of statistical concepts.
· Participants will have developed techniques for assessing their students’ communication of statistical ideas and tools for improving student skills in communication.
· Participants will implement statistical activities in their classroom that deepens statistical understanding.
· Participants will instruct their students in long-run simulations.

Equity & Access

The College Board and the Advanced Placement Program encourage teachers, AP Coordinators, and school administrators to make equitable access a guiding principle for their AP programs. The College Board is committed to the principle that all students deserve an opportunity to participate in rigorous and academically challenging courses and programs. All students who are willing to accept the challenge of a rigorous academic curriculum should be considered for admission to AP courses. The Board encourages the elimination of barriers that restrict access to AP courses for students from ethnic, racial, and socioeconomic groups that have been traditionally underrepresented in the AP Program. Schools should make every effort to ensure that their AP classes reflect the diversity of their student population.
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Understanding Random Sampling and Random Assignment
Proposed Solutions to Lesson1
Show Me the Money! (Random Sampling)
Introduction
1. Answers will vary by student.
2. Answers will vary by student.
3. Harry Potter and the Deathly Hallows Part 2.
4. Domestic Total Gross Earnings: $381,011,219.
Sampling Methods
5. Answers will vary by student.
6. Answers will vary by student. (Students will most likely obtain a sample mean higher than the true population mean, although they will not realize it.)
7. No, the sample mean I computed is not the same as all the other sample means computed by the other students in my class.
8. Dotplots will vary by class.
9. Answers will vary by student. (Students will most likely pick a value somewhere in the “middle” of the dots on the dotplot – which will be reasonably far from the true population mean.)
10. Answers will vary by student. 
11. No, the sample mean I computed is not the same as all the other sample means computed by the other students in my class. (Students will most likely obtain a sample mean close to the true population mean, although they will not realize it.)
12. Dotplots will vary by class. (This dotplot should look very different from the dotplot in #8.) 
13. Answers will vary by student. (Students will most likely pick a value somewhere in the “middle” of the dots on the dotplot – which should be reasonably close to the true population mean.)
14. Yes, my guess in #13 is somewhat different than my guess in #9.
15. The sample means obtained by choosing our own samples tended to overestimate the population mean. The sample means obtained by choosing random samples tended to do a much better job of estimating the population mean. Random chance did a better job of choosing representative samples than when we chose samples on our own.
16. One possible dotplot is shown below. [image: ]
Biased and Unbiased Estimates
17. Answers will vary by student. (For most students, the answer will be “no.” However, some students may have – by chance – gotten a sample maximum of $381.0 million.) 
18. No, my sample maximum is not the same as all the other sample maximums computed by the other students in my class.
19. Dotplots will vary by class. 
20. One possible dotplot is shown below. [image: ]
21. The two vertical lines in #16 are almost identical. The two vertical lines in #20 are very, very far apart. The mean (center) of sample means is very close to the population mean, so the sample mean is an unbiased estimator of the population mean. The mean (center) of the sample maximums is very far from the population maximum, so the sample maximum is a biased estimator of the population maximum.

Solutions provided courtesy of Doug Tyson

Station One

On Station One’s poster, with x values 0-31 and y values 0-31, x equals the day of the month of your birthday and y represents the number of days left after your birthday in your birth month.

Number of Days in each Month:
January – 31 days			February - 29 days
March – 31 days			April – 30 days
May – 31 days				June – 30 days
July – 31 days				August – 31 days
September – 30 days		October – 31 days
November – 30 days			December – 31 days

For example, Mr. Derksen's birthday is on January 28th (FYI, I love doughnuts) so his point would be at:
X = L1 = Birth day = 28
Y = L2 = Number of days left in month = 3
Station Two

Measure your forearm in millimeters.
Measure your forearm + your hand in millimeters.
X = L1 = forearm
Y = L2 = forearm + hand
[image: ]






Station Three

Make a circle of cheerios. Count the number it takes to make the circle. Count the number it takes to make the diameter.
X = L1 = diameter
Y = L2 = # around
[image: ]
Station Four

Make a circle FULL of cheerios. Count the number it takes to fill entire the circle. Count the number it takes to make the radius.
X = L1 = radius
Y = L2 = total # to make the circle

[image: ]

Station Five

Roll the die.  This is the number of knots you will tie in the wire.  After tying the knots, measure the length of the wire in inches. Don’t forget to untie the knots before leaving this station!!
X = L1 = # of knots
Y = L2 = length of wire
Station Six

Take a bite of a red vine. 
Measure the remaining piece in cm. 
Weigh it. 
Repeat (two data points per team)
X = L1 = length (cm)
Y = L2 = weight (g)

Station Seven

X = L1 = # of letters in your first name
Y = L2 = length of the longest hair on your head (inches)
Station Eight

X = L1 = shoe size
Y = L2 = length of the longest hair on your head (inches)
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Jared Derksen

Exploring data
	1997 #1
	2000 #3
	2001 #1, 6a

	2002 #1
	2002 B #5, 6c
	2003 #1ab

	2004 #1
	2004B #5a
	2005 #1a, 2d

	2005B #1
	2006 #1
	2006B #1

	2007 #1ab
	2007B #1
	2008 #1

	2008B #1a
	2009 #1ab
	2009B #1

	2010 #6ab
	2010B #1
	2011B #1

	2012 #3a
	2013 #1a, 6
	2013S #1a



Normal distribution
	1998 #6a
	1999 #4
	2000 #6d

	2002 #3a
	2003 #3ab
	2004B #3ab

	2005B #6b
	2006B #3ac
	2008B #5bc

	2009 #2a
	2011 #1
	2013 #3a



Regression
	1998 #2, 4
	1999 #1, 6c
	2000 #1

	2002 #4
	2002 B  #1
	2003 B  #1

	2005 #3
	2005B #5ab
	2006 #2ab

	2007 #6abde
	2007B #4
	2008 #4ab, 6b

	2008B #6abd
	2010 #1b
	2010B#6abe

	2011 #5abc
	2011B #6ab
	2012 #1

	2013S #4a
	
	



Transformations for linearity
	1997 #6
	2004B #1
	2007B #6cd

	
	
	



Designing surveys and experiments
	1997 #2
	1998 #3
	1999 #3

	2000 #5
	2001 #4
	2002#2

	2002 B #3
	2003 #4
	2003 B #3a

	2003 B #4abd
	2004 #2, 3d, 5b
	2005 #1bc, 5ac

	2004B #2, 6c
	2005B #3
	2006 #5

	2006B #5, 6f
	2007 #2, 5a
	2007B #3

	2008 #2
	2008B #4a
	2009 #3

	2009B #4, 6a
	2010 #1a, 4c
	2010B #2

	2011 #3
	2011B #2
	2012 #5c, 6a

	2013 #2, 5a
	2013S #3ab, 5c
	



Probability
	1997 #3
	1999 #5
	2002 B #2

	2003 B #2, 5a
	2004 #3bc, 4a
	2005B #6c

	2006 #3b
	2009B #2
	2010B #5abc

	2011 #2, 6b
	2011B #3ab
	



Random variables
	1999 #5
	2000#6bc
	2001 #2

	2002 #3
	2002 B #2
	2003 B #5b

	2004 #4bc
	2004B #6b
	2005 #2abc

	2005B #2
	2006 #3a
	2007B #2a

	2008 #3
	2008B #5a
	2012 #2

	2013 #3b
	2013S #3c
	



Binomial/geometric & simulations
	1998 #6bcde
	2001 #3
	2003 #3c

	2004 #3a
	2005B #6d
	2006B #6c

	2007B #2b
	2008B #2
	2009 #2b

	2010 #4ab
	2010B #3
	2011B #3c

	2013 #5c
	2013S #6cd
	



CLT
	1998 #1
	2004B #3cd
	2006 #3c

	2006B #3b
	2007 #3
	2007B #2c

	2008B #3
	2009 #2c
	2010 #2

	2011B #6cd
	2013S #5ab
	



Inference with t for µ
	1997 #5
	1999 #6ab
	2002 B #6a

	2000 #2, 4
	2001 #5
	2002 #5

	2003 #1c
	2003 B  #4
	2004 #6

	2004B #4, 5bc
	2005 #6
	2005B #4

	2006 #4
	2006B #4
	2007 #1c, 4

	2007B #5
	2008 #6a
	2008B #1b-3-4b-6c

	2009 #4, 6a
	2009B #5
	2010 #5

	2010B #4
	2011 #4
	2012 #3b, 6b

	2013 #1b
	2013b #1b
	2013S #1b



Inference with z for p
	1997 #4
	1998 #5
	2000 #6

	2002 #6abd
	2002 B  #4
	2003 #2, 6

	2003B  #3b, 6
	2004B #6a
	2005 #4, 5b

	2005B #6a
	2006B #2, 6abde
	2007 #5bcd

	2007B #6a
	2008 #4c
	2009 #5

	2009B #3, 6b
	2010 #3
	2011 #6a

	2011B #5
	2012 #4, 5
	2013 #5b

	2013S #2, 6ab
	
	



Chi-Square
	1999 #2
	2002 #6
	2002 B #6b

	2003 #5
	2003 B #5c
	2004 #5a

	2008 #5
	2009 #1c
	2010B #5d

	2011B #4
	2013 #4
	



Inference for Regression
	2001 #6c
	2005B #5c
	2006 #2c

	2007 #6c
	2007B #6b
	2008 #6c

	2011 #5d
	2013S #4bc
	



Stretching into something new!
	2006 #6
	2008 #6d
	2009 #6bcd

	2009B #6cde
	2010 #6cde
	2010B #6cd

	2011 #6cd
	2011B #6ef
	2012 #6cd

	
	
	



2013S = 2013 Secure exam released in Audit

Inference Template	Name:
Problem Number:  ______	_______________
	Name of Test/Interval:


	Null and Alternative Hypotheses:
(in words and symbols)






	Check of Conditions:








	Math Box: (standard deviation, test statistic, p-value, margin of error, sketch, etc…)













	Decision and conclusion:

















WHAT IF…? Stats Modeling the World 4e  
[image: ]



WHAT IF…? Stats Modeling the World 4e 
[image: ]


WHAT IF…? Stats Modeling the World 4e
[image: ]

	
Large-run simulations

1998 #6 Pearl of unusual sizes
2009 #6 Simulating skewness
2010 #6 Simulated ranks
2013 #5c Difference of two proportions
2013S #6cd Power and p-value simulation

www.rossmanchance.com 
Yawning study (Mythbusters)



Froot Loops for Chis-square goodness of fit
Materials
· 1 large box of Froot Loops per class
· cups or bowls to distribute cereal

The Plan
Students are given a small bowlful of cereal. They tally the color distribution of their data. 

Color distribution is entered into a list.

Students are asked if the color distribution is uniform. They enter the expected distribution of uniform color distribution in a second list.

Problems with running multiple proportion tests are discussed. (insert Green Jelly Beans xkcd)

Chi-square goodness of fit test explained, run and written on inference template.

Trends

Trend and variation  (TeddyTVNorge)
http://www.youtube.com/watch?v=e0vj-0imOLw


Useful Links

http://apcentral.collegeboard.com/apc/public/courses/teachers_corner/2151.html
http://apstatsmonkey.com/StatsMonkey/Statsmonkey.html
http://www.mrmathman.com/faq

Stats Modeling the World-Multiple Choice sort and applet list
http://media.pearsoncmg.com/aw/aw_bock_statsmodel_3/cw/smw3e_teacher_resources.html

Great applets
http://www.rossmanchance.com

Free instructor’s software, $5/student
http://www.statcrunch.com 

Totally free software!
http://lock5stat.com/statkey/index.html

AP Exam Tips
http://apstatsmonkey.com/StatsMonkey/AP_Review_files/APStudyHints.pdf

Exploratory Data Analysis project

Data
Quantitative data
Broken into at least 2 categorical groups
with at least 40 observations in each group.
Each group needs sufficient variability so that shape is evident 
(e.g., “How many siblings do you have?” is a lousy question.)
You may gather the data from any source. Interviews, the Internet, etc…
 
Writing
1st paragraph: How and where you collected your data
2nd paragraph: By studying graphs of the data, what relationships can be observed?  What do the graphs show?  What conclusions can be drawn? Make sure to include Outlier checks and summary statistics.
Graph your data
· By hand, neatly, is fine
· Make TWO pairs of graphs for the quantitative data—histogram, boxplot, stemplot and/or dotplot
 
Details
Title page?—please, no.
Report cover?—spare my back
Poster?—not ‘til chapter 12
Size?—All paper to be 8.5” x 11”
This website, http://lock5stat.com/statkey/ will make your graphs pretty, if technology is your thing. Excel is not an option.




Stats Project
	Bringing it all together!

I. Report Proposal (10 points)  Due date: _______
Your question of investigation, how you plan on getting your data and your population of interest.  After you turn it in, I will help you fine-tune your idea until you have an AP caliber idea.

II. Data Report (35 points)  Due date: _______
This section should be a thorough explanation of how you collected your data and be a beautiful example of how much you’ve learned this year about the difficulties getting a representative sample.  Examples of what you should include are:
· How you collected your data
· Why you are confident your sample matches your population
· Biases avoided and not avoided
· A copy of any survey that was filled out
· A description of who you think your results generalize to
· Your data:  either in “Excel” format or in a table/matrix summary.  

III.  Exploring the Data (35 points)  Due date: _______
· This section should be an outstanding example of exploratory data analysis (the first unit in our text).  Graphs should show the comparisons between all relevant groups you are comparing.  You should state any preliminary conclusions that can be drawn by using your eyeballs.
· Graphs and statistics of your data
· Descriptions of the graphs and statistics.
· Your graphs can be done by hand. They should be very neat. Your description should be typed.

IV. Analyzing the Data (35 points)  Due date: _______
Analyze your data using whatever method(s) is appropriate for your data.  Your conclusion should be nicely written using all appropriate statistical support.  Remember that confidence intervals can be a powerful method for comparing different groups.
· Hypothesis Test (with conditions checked) and/or
· Confidence Intervals (with conditions checked) and/or
· Regression 
· Your Grand Conclusion!

V. Analyzing other groups (35 points)   
You will analyze each other group’s projects on the very last days of class. 


· Make your own copies of anything you turn in.  Once you turn in one part of your report, I need to keep it, but you will still need it to finish the other parts.
· Please type your reports.

Group # ______ (no names)

Question of Investigation:






Population:



How the data was collected:






Here’s our data:

Quantitative Data is in calculator # _________

OR

Categorical data is listed below/attached:

Your Group # ______				Group # Being Analyzed:  _____


I.  To answer the question of investigation, what procedure(s) need to done?  You might just need one procedure.  Or, if the project analyzes multiple questions/variables, you might need more than one.  Please list the name of each test/interval/regression, along with the groups being compared/analyzed:
	
	Num.
	Name
	Description

	Ex:
	2-mean t-test
	mean of female GPA and mean of male GPA

	1.
	
	


	2.

	
	


	3.
	
	


	4.

	
	

	5.

	
	




II.  State the p-value or interval or regression results for each procedure:










III.  Conclusion.  What is the answer to the question of investigation, based on the result(s) above?

Teacher Notes for final project

In order to handle the paperwork side of this project, I take a crate with hanging files and put numbered tabs, one number per hanging folder. As a group starts to turn in their project, each part goes into their folder. 

I photocopy the group information sheet on one color paper and the final exam/analyze other groups sheet on a different color.

When students fill out their information paper, they are not always helpful about how they write down their data. For example, they might disaggregate their data by gender, even though there is nothing in their question about gender differences. I do not correct this. I want the other groups analyzing the data to figure out how and what they have to do with the data presented.

When writing the proposal, students get confused about the question of investigation vs. the questions they will ask in their survey. I have to remind them frequently that their question of investigation starts with “I wonder…?”

When students take their final, I simply pull an information sheet out of a folder (which sticks out because its green) and hand it to them. If the data is in a calculator, I have my class calculators with big post-its on them indicating the group number. It is best to save the data in a group as well as in the Stat Editor. Then if a group messes up the data, you can rescue it by ungrouping the lists from the archive memory.

When students are finished analyzing a project, I put their analysis in the folder with the rest of the work for that project. That makes grading very quick as you have the project right there with the correct analyses and you can look over all the same answers quickly and give each group the points they earned.

A Soundtrack for AP Stats
Jared Derksen

**Welcome to class:
"Take 5" is my favorite (Dave Brubeck Quartet)
"Going to be Friends" White Stripes  (good first day of school)

**While class is working--relaxed atmosphere:
Bob Marley's greatest hits
Jack Johnson
Michael McDonald
Jimmy Buffet
Nora Jones
Chris Botti (great jazz trumpeter)

**While class is working--energized pace
This list is designed for creating some tension and time pressure.  If
they are doing timed FR practice for the test, sometimes I want them
to feel a little stress and pressure.  Basically, techno does the
trick for this:
Music from The Matrix (techno tracks, like the lobby scene)
4 Strings (Belgium trance group)
Mission Impossible theme
Sidenote:  you can use powerpoint to make a cool countdown timer when
practicing FR.  You just make slides that are labeled, say, 12, 11,
10, 9, 8... 0 and put them on a 1 minute timer. 

SMW Chapter—Song—Artist—Topic 
03—American Pie—Don McLean (pie charts)
05—The Boxer—Simon and Garfunkel (Box and whiskers)
05—Jump, Jive and Wail—Louis Prima or Brian Setzer Orchestra—Ogives
06—ABC/123—Jackson Five (Normal curves, 1, 2, 3 marks on each side
of the center)
(Monty Python fans can also use the Holy Hand Grenade, "Number of the
counting of the counting shall be 3" bit.  It's on iTunes)
08—Pirates of the Caribbean theme from Disneyland—correlation—"Arrrrr!"
13—Control—Janet Jackson—Control groups
14—To Legit to Quit—MC Hammer—Legitimate probability distributions
14—Take a Chance on Me—ABBA—Intro to probability
17—One Way Or Another—Blondie—Binomial
18 or 20—It's Not Unusual—Tom Jones—Inference
21—I've Got the Power—C&C Music Factory (or Bruce Almighty soundtrack)—Power
23—Any songs from Little Mermaid and the theme song from Rocky (fat tailed t and means for t, aka Mr. T was mean). Or play a beer drinking songs in honor of Gossett, if you dare.
25—Any music from The Matrix—since we use the matrix button for the
Chi-Square test.


Yawning Experiment

Mythbusters ran an experiment to see if yawning is contagious.  They had a room with a “yawn seed” where a planted person would yawn and then the others were observed to see if they yawned.  In other rooms, there was no “yawn seed.” 

Here’s the data:

	 
	Treatment
(Yawn seed
Present)
	Control
	Total

	Yes
	10
	4
	14

	No
	24
	12
	36

	Total
	34
	16
	50



On the show, they concluded that the yawn seed was successful.  But was the difference really that large?

To simulate:
· Prepare decks of cards with 14 face cards and 36 non-face cards.  
· The face cards represent the people who yawned.  
· Students shuffle the cards.
· Count out 16 cards (control group).
· Count the number of face cards in the control.
· Make a dotplot.
· Online applet!  http://www.rossmanchance.com/applets/Yawning/Yawning.html


M&M simulation


The story:  My girlfriend fed me some M&M’s.  3 out of 5 were green (which means she got 3 kisses!).  Could this happen by chance?   Or did she trick me?

Steps:
· Try with a bag of candy.
· Count the number of green out of 5.
· Make a dotplot.
· Simulate.
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Insert Ch12-06, p308 ‘What If element Péarson Ediication IHc.

WHAT IF... some of the tomatoes do taste better?

Suppose our backyard tomato experiment has run its course. We’ve sliced up a nice
tomato from each of the 24 plants and had a neighbor who’s something of a tomato
aficionado taste them. Without knowing which tomatoes came from fertilized plants, she
rated each one on a scale from 1 to 10, with 1 representing less than satisfactory taste and

10 meaning absolutely delicious. The data table and boxplots below display her

evaluations.
<Insert Artwork Ch12-C> <Insert Artwork Ch12-D>
Taste ratings of tomatoes 10 -
from plants that had...
no half full
fertilizer | dose dose 8
6 6 6
4 9 5 T 6
7 7 10 =
5 6 9 : N
4 8 9 . -
5 4 7
3 7 8 5 1
2 9 8
None  xHalf  zFul
Fertilizer
It certainly appears the fertilizer worked. Our tester rated both the tomatoes that got the
half dose and those that got the full dose as much tastier than those that went unfertilized.

Furthermore, it looks like the full-dose tomatoes were somewhat better than those from
plants that got only half the fertilizer. In fact, the mean taste ratings for the three groups
were 4.5, 7, and 7.75 out of 10, respectively. But is that % -point difference between the

two fertilized groups statistically significant? Did the extra fertilizer really help, or could




image10.png
we just be seeing natural variability in tomato plants? To find out, we could randomly
split those 16 ratings into two other groups of 8 and see how big a difference might occur
by chance. Yes, it’s time for another simulation!

In our first random split, Group A (6, 9, 4, 6, 9, 8, 7, 5) had a mean rating of 6.75, and
Group B (7, 6, 9, 8, 10, 9, 7, 8) a mean of 8. That’s an even bigger difference than what
the extra fertilizer appeared to produce. Hmm.

Our simulation repeated this process a total of 500 times. The dotplot below shows the

differences in means for the random groupings. <Insert Artwork Ch12-E>

Measures from Scrambled Collection 1 [DotProt [+

That 7.75 to 7 mean taste-rating win for the fully fertilized tomatoes doesn’t look very
impressive now. In our simulation a difference of 0.75 points happened by chance a
whopping 91 times in 500 trials — nearly 20% of the time. Such a difference is far from

unusual; in other words, it’s not statistically significant. Our neighbor’s ratings don’t

Copyright 2015
Pearson Education Inc.
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provide evidence that using a full dose of fertilizer instead of only half a dose will
produce tomatoes that taste better.

If right now you’re thinking that maybe even the apparently large difference between the
tomatoes that got fertilizer and those that had none isn’t significant either, good for you!
Skepticism is the mark of a good statistician. To ease your mind, we checked that out for
you. Instead of a simulation, though, we used one of the statistical tests we told you
you’d learn about later in this course. That test revealed that a difference as large as the
one we see between the mean taste ratings for tomatoes from fertilized vs non-fertilized
plants could arise by chance only 1 time in 2000! Now, that’s statistically significant.
Based on these ratings, then, the OptiGro company would be on solid ground in asserting
that its fertilizer produces tastier tomatoes. But it might also be tempted to warn
customers that using only half the recommended amount wouldn’t work as well. When
you learn to think like a statistician, such claims made without evidence leave a bad taste

in your mouth.

Copyright 2015
Pearson Education Inc.
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Table 4.2 — Scoring Worksheet (page 142)

Please use the following in place of the scoring worksheet found on page 142 in the AP Statistics 2007 Released Exam.
The worksheet found within the printed book itself should not be used because beginning with the May 2011
administration of AP Exams, the method for scoring the multiple-choice section has changed. Beginning in 2011, total
scores on the multiple-choice section are based on the number of questions answered correctly. Points are no longer
deducted for incorrect answers and, as always, no points are awarded for unanswered questions.

Section I: Multiple-Choice

x 1.2500 =
Number Correct Weighted
(out of 40) Section I Score
(Do not round)
Section II: Free Response
Question 1 X 1.8750 =
(out of 4) (Do not round) AP Score
Conversion Chart
Question 2 X 1.8750 = Statistics
(out of 4) (Do not round) Composite
Score Range AP Score
Question 3 X 18750 = 63 - 100 5
(out of 4) (Do not round) 49 - 62 4
37 -48 3
Question 4 X 1.8750 =
(out of 4) (Do not round) e -
0 not roun 0-28 1
Question 5 X 1.8750 =
(out of 4) (Do not round)
Question 6 X 31250 =
(out of 4) (Do not round)
Sum = —
Weighted Section IT
Score (Do not round)
Composite Score + =
Weighted Weighted Composite Score
Section I Score Section II Score (Round to nearest

whole number)
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