AP Statistics

Syllabus Submission
Primary Textbook

Introduction to Statistics and Data Analysis—Peck, Roxy; Olsen, Chris; Devore, Jay.  First edition, copyright 2001, Brooks/Cole (Thompson Learning); Pacific Grove, California.  (Abbreviated as POD.)
Supplemental Texts 
Activity-Based Statistics—Scheaffer, Richard; Watkins, Ann; Witmer, Jeffrey; Gnanadesikan, Mrudulla; revisions by Erickson, Tim; Second edition, copyright 2004, Key College Publishing; Emeryville, California.  (Abbreviated as ABS.)
5 Steps to a 5 AP Statistics—Hinders, Duane.  Copyright 2004, The McGraw-Hill Companies; New York, New York.  (Abbreviated as 5STA5.)
Technology

All students are issued, or own a TI-83, TI-83+, or TI-84 calculator used in some units nearly every day.  Students are allowed to use these calculators on every exam, including the AP exam and are expected to have them at all times during class.

The school has several computer labs fully equiped with software packages that include Excel.  When necessary, students are expected to use this software in the completion of their projects, written reports, etc.  
The classroom has a SmartBoard with projector and appropriate software for its use.  This allows for full classroom demonstrations using statistical software as well as those which involve various simulations and applets available via the internet.  From the SmartBoard we can access a touch-screen virtual graphing calculator but we also have available a hand-held model with a projection plate.  
Student Work—Expectations

This class is both a math class and a writing class.  The answers to questions posed in statistics will use both numbers and words.  It is not sufficient for a student to merely get the “right” numeric answer.  He or she must also explain where it came from, why the formulas or procedures used where chosen, and what the answer means in context.  Over the course of the year, I will give actual AP exam questions to students as homework.  The next day, students will trade papers with someone, and using grading rubrics, assign a grade to the partner’s paper.  Then we will discuss what defines an acceptable response.  This will both prepare students for class exams as well as for the AP exam in May.
Course Outline

FALL SEMESTER—approximately 86 to 89 days, depending on the district calendar.  Time allotted for each unit is approximate and flexibility is built in for additional time for any unit if necessary.
Unit 1, Day 1:  What are We Doing Here?

Activity:  
· Do You Want a Chocolate Chip Cookie?

Unit 2, Days 3—14: Collecting & Producing Data Sensibly

Themes:

· Data Types

· Sampling Types—including simple random, systematic, stratified, cluster, convenience
· Sampling Bias—including undercoverage, response bias, and non-response bias
· Observations vs. Experiments—telling the difference

· Experimental Design—including controls, treatments, blocking, random assignment to treatments, and replication
Activities:

· Random Rectangles (ABS)

· Stringing Students Along (ABS)
· Phone Book Sampling

· Old McDonald’s Pecan Grove

· Generating random numbers on the TI-83

· Learning to use a random number table

Projects:

· Readers response to “Nearly 100% of Publicits Love Surveys,” Deborah Baldwin, The New York Times: March 2, 2006.

· 5-Paragraph essay response to quote “Data carelessly collected may be so completely useless that no amount of statistical torturing can salvage them.”

Unit 3, Days 15—20:  Describing Univariate Data Through Graphs and Charts
Themes:

· Categorical Data—using bar and pie graphs as well as frequency and relative frequency distribution charts.

· Numerical Data—using dotplots, stem-and-leaf plots, histograms, smoothed histograms, frequency and relative frequency charts, as well as cumulative relative frequency graphs.

· Introduction of the concept of outlier.
Activities:

· Beginning to CUSS: Describing a graph’s Shape and looking for Unusual data points.
· Using the TI-83 to generate histograms

· Using Excel to generate bar and pie graphs

Projects:

· Misrepresenting data through graphical techniques—students deliberately take a data set and try to lead a reader astray by graphical malfiesance
Unit 4, Days 21—27:  Describing Univariate Data Using Numbers

Themes:

· Describing the center: mean, median, trimmed mean (optional)

· Describing the spread: range, interquartile range, variance, standard deviation

· Distinquishing between sample numbers and population numbers

· Creating box-and-whisker plots

· Using the IQR to identify outliers numercially

· Using quartiles, percentiles, etc.

· Standardized z-scores and the empirical rule

Activities:

· CUSS: Describing a distribution’s Center, Unusual data points, Shape and Spread

· Using the TI-83 to create box-and-whisker plots (AKA boxplots)

· Using the TI-83 to calculate variance and standard deviation via the List Editor

· Using the TI-83 to generate variance, standard deviation, etc. via 1-var Stats

Unit 5, Days 28—42: Summarizing Bivariate Data
Themes:  

· What is bivariate data?

· Creating scatterplots

· Describing scatterplots using words

· Describing scatterplots using numbers, including the correlation coefficient and the coefficient of determination

· Fitting a least squares regression line to a scatterplot of data, including how the slope and intercept are determined
· Interpolation and extrapolation, are they safe?

· Assessing the fit of a line using residuals and residual plots

· Exploring the effects of unusual and influential points on the LSRL

· Nonlinear relationships—using transformations to create regression equations for power and exponential relationships

Activities:

· Using the TI-83 List Editor to create scatterplots and regression equations

· Using the TI-83 List Editor and regression features to create and analyze residual plots

· Reading computer output—using mock statistical displays to analyze regression

Projects:

· “Calculating Without Graphing First—It’s Dangerous.”  Students use the three famous data sets which have the same linear regression equation and r-value but are graphically completely different to explore regression pitfalls.  (See attached.)
· “Shadows” adapted from Algebra Experiments I: Exploring Linear Functions; Winter, Mary Jean; Carlson, Ronald; Dale Seymour Publications.

Unit 6 Days 43—54: Probability—It’s Importance in Statistics

Themes:

· Definition of terms such as chance experiment, event, sample space, outcomes, disjoint

· Defining probability itself: classical approach vs. the relative frequentist approach, including the law of large numbers as it applies to both

· Using the basic properties
· Defining and using conditional probability

· Defining and using independence

· Adding to the basic properties: the addition rule, multiplication rule, and Bayes’ rule

Activities:

· Simulation using dice, beads, and the TI-83

· Greedy Pig—using simulation to formulate a winning strategy

· Mommy, I want all the Ninja Turtles—using simulation to calculate the average number of cereal boxes you have to buy

· Jordan Has a Hot Hand—using simulation to test our beliefs about sports 

Project:

· Duck Shoot (see attached)

Unit 7 Days 55—71: Random Variables and Probability Distributions

Themes:

· Properties of discrete and continous random variables

· Describing the distribution of discrete random variables with probabilities, tables, graphs, etc., including calculation of expected value and standard deviation

· Describing the distribution of a continuous random variable with a probability density function, a density curve, etc. including the concept of area-under-the-curve to represent intervals of probability

· Linear functions and linear combinations of random variables including their effects on the mean and standard deviation

· Binomial and Geometric distributions, including properties and calculations

· The Normal distribution, including calculation of z-scores and their relationship to area-under-the-curve probability, 

· Using a normal probability plot to check whether normality is plausible

Activities:

· Using the z-score tables in the AP Acorn syllabus

· Using the distribution functions in the TI-83

Fall Semester Final Exam Days 72—76:  Review using appropriate released AP questions
SPRING SEMESTER—approximately 94 to 99 days, depending on the school district calendar.  Time allotted for each unit is approximate and flexibility is built in for additional time for any unit if necessary.

Unit 8 Days 1—10: Sampling Variability and Sampling Distributions

Themes:

· Definition of terms such as statistic, sampling variability, sampling distributions, etc.

· Properties of the sampling distribution of the sample mean
· Properties of the sampling distribution of the sample proportion

· Introduction and exploration of the Central Limit Theorem

Activities:

· Pennies on the Web http://statweb.calpoly.edu/chance/applets/SampleData/SampleData.html
Unit 9 Days 11-20:  Using a Single Sample, Confidence Intervals

Themes:

· Point estimates, biased vs. unbiased statistics, high vs. low variability
· Introduction of conditions required for statistical calculations, including random sampling, sample size issues, etc.

· Large-sample confidence intervals for population proportion, including calculations, the meaning of margin-of-error, the introduction of the concept of standard error as well as calculating the sample size needed for a particular case

· Large-sample confidence intervals for population means, both when the population standard deviation is known and when it is not, including calculations as well as finding the sample size needed for a particular case

· Introduction of the t-distribution and degrees of freedom for when the population standard deviation is not known

· Interpreting a confidence level

· Interpreting a confidence interval

Activities:

· Confidence Intervals for the Proportion of Even Digits (ABS)

· Using the TI-83 to calculate confidence intervals for single samples

Projects:

· Pennies on the Web II:  Students use the website in the previous unit to collect 25 samples means of size 30 and construct a 95% confidence interval for each.  Then in groups of 4, they pool their results and report on their findings in a written/oral presentation

Unit 10 Days 21—32: Hypotheses Tests—Single Sample
Themes:

· Forming hypotheses—link to the scientific method

· Errors: Type I (Shawshank Redemption)  and Type II (Lizzie Bordon)—their consequences and the link to level of significance and power

· Hypothesis test for a population proportion (both one- and two-sided), including conditions check, test statistic calculation, p-values, and conclusion in context

· Hypothesis test for a population mean (both one- and two-sided), including conditions check, test statistic calculation, p-values, and conclusion in contest

· Using a confidence interval to test a two-sided hypothesis

· Introduction to power 

Activities:

· Reading a p-value using the AP Acorn tables

· Using the TI-83 to calculate hypotheses test values/results
Unit 11 Days 33—43: Hypotheses Tests—Two Samples

Themes:

· Understanding the similarities and differences between the properties of the sampling distributions for one sample statistics and those of two samples

· Writing appropriate and useful hypotheses for two-sample testing

· Hypothesis test for the difference between two means of unpaired data (both one- and two-sided), including conditions check, test statistic calculation, p-values, and conclusion in context

· Recognizing matched-pairs designs

· Hypothesis test for matched-pairs including conditions check, test statistic calculation, p-values, and conclusion in context

· Hypothesis test for the difference between two proportions (both one- and two-sided), including conditions check, test statistic calculation, p-values, and conclusion in context

· Calculating a confidence interval for the difference of two means, the difference of two proportions, or a matched-pairs design

· Using a confidence interval to test a two-sided hypothesis
Activities:

· You Gotta Love that TI-83—using the Stat:Test menu

Unit 12 Days 44—52: Analyzing Categorical Data using a Chi-square Test
Themes:

· The Chi-square distribution and its properties, both graphical and degrees of freedom

· Expected values with only one category

· Goodness-of-Fit test, including conditions check, test statistic calculation, p-values, and conclusion in context

· Two-way tables—how to calculate expected values when you have two categories
· Independence vs. Homogeneity, how to tell the difference

· Test for independence, including conditions check, test statistic calculation, p-values, and conclusion in context

· Test for homogeneity, including conditions check, test statistic calculation, p-values, and conclusion in context

Activities:

· M & M’s—Is My Sample Weird?

· Reading the AP Acorn tables for Chi-square

· Using the matrix function and the Chi-square test on the TI-83

· Reading computer output—how would a statistical software package report a chi-square result?

Unit 13 Days 53—59: Regression Revisited—Inference for the Slope

Themes:

· Revisit linear regression

· Hypothesis test for the slope
· Calculating the confidence interval for the slope of a regression line

Activities:

· Reading computer output—how would a statistical software package report regression results so that I can use them?

Review for the AP Exam Days 60—75: Getting ready for the Big One.
Themes:

· Summarizing the themes of the course using the AP Acorn syllabus

· Keeping it all connected, vocabulary, procedures, etc.

Activities:

· Using 5STA5 as a study book

· Mock exam—the complete 2002 released test

· More practice with released free-response questions

After the exam Days 76—85:

Book Review and Presentation
AP Stat Experiment (see attached)

Attachments:

Duck Shoot
There are 12 brothers at a shooting gallery at the state fair.  Each brother is a perfect shot.  Twelve cardboard ducks appear simultaneously, and each brother picks one of the twelve ducks at random and hits her target.  We will assume that each brother is allowed only one shot.

Considerations

· Clearly it is unlikely that each of the twelve shooters will pick a unique duck to shoot.  So it is likely that one or more of the twelve ducks will “survive.”  But how many?

· It would be tedious to write out a list of all possible outcomes of this experiment.  Agree or disagree?  (If you disagress, then I expect you to write them all out!)

· On the average, how many ducks would you guess would survive?

Directions

A. Simulate this experiment using either a table of random numbers or your TI-83.  Describe your simulation exactly, so that I could replicate your methods.  Repeat the simulation an appropriate number of times, recording all important information in an appropriate table.

B. Based on your results above, answer the question: On the average, how many ducks would you expect to survive?

C. What would change about this simulation if you assume that each brother shoots twice?  Rerun your simulation as above with this new assumption and recalculate the average number of surviving ducks.

D. Write out a clear summary of your methods, results and conclusion.  Include appropriate graphs, tables, etc.  Type your summary using Times New Roman 12 pt. type, double spaced.   List the names of every person in your group.

Exploring Least-Squares Regression—Calculating Without Graphing First

     The purpose of this investigation is to analyze three different data sets, compute the correlation coefficients, and plot a scatter plot and least-squares regression line for each.  The tables below represent three sets of two-variable data prepared by the statistician Frank Anscombe to illustrate the dangers of calculating without first plotting the data.  All three sets have the same correlation and the same least-squares regression line. 
	Data Set A
	Data Set B
	Data Set C

	X
	Y
	X
	Y
	X
	Y

	10
	8.04
	10
	9.14
	8
	6.58

	8
	6.95
	8
	8.14
	8
	5.76

	13
	7.58
	13
	8.74
	8
	7.71

	9
	8.81
	9
	8.77
	8
	8.84

	11
	8.83
	11
	9.26
	8
	8.47

	14
	9.96
	14
	8.10
	8
	7.04

	6
	7.24
	6
	6.13
	8
	5.25

	4
	4.26
	4
	3.10
	8
	5.56

	12
	10.84
	12
	9.13
	8
	7.91

	7
	4.82
	7
	7.26
	8
	6.89

	5
	5.68
	5
	9.14
	19
	12.50


1. Make a scatter plot for the first data set and calculate the correlation.  Study this scatter plot, and think about an appropriate model for the data.  Regardless of your decision, calculate the least-squares regression line equation and include a second graph that shows the scatter plot with the regression line superimposed.

2. Repeat step 1 for each of the three data sets.  Verify that the regression equations and correlations for all three data sets agree to two-decimal place accuracy.

3. For each set, identify any obvious regression outliers.  (Use the residuals, perhaps with a box-plot.)

4. In which of the three cases would you be willing to use the regression line to predict y given that x = 14?  Explain your answer in each case.

5. Write a report that summarizes this investigation.  Refer to the Guidelines when preparing this report.  It is preferable to insert computed results and graphs into your report at the appropriate places.  You may have the expertise to do this using Excel, but if not, just use hand-drawn graphs on graph paper.

Deadline: ___________________________________________________

You may work with a partner.  Both must contribute equally and both names must appear on the report cover sheet.

AP Statistics Second Semester Project:  An Experiment in Response Bias

(Max group size: two people.  Project value—50 pts.)

The Project:  You will design and conduct an experiment to investigate the effects of response bias in surveys.  You may choose the topic for your survey, but you must design your experiment so that it can answer at least one of the following questions:

· Can the wording of a question create response bias?  (Example:  One question worded two different ways, each given to a different group of people.  Compare results of each group.)

· Do the characteristics of the interviewer create response bias?  (From last year:  Do you prefer blondes or brunettes?  One group is asked the question by a blond another group by a brunette.)

· Does manipulating the answer choices change the response?  (Example:  One group gets a  spread of answers to choose from that is wider/more varied than the other group.)

Proposal:  The proposal will be worth 25% of the grade, so don’t do a rush job.  If the proposal is not approved the first time, you will have to resubmit it for a reduced grade.  (Clearly, if you are worried that your proposal is lacking in any regard, you should see me before the due date.)  When you resubmit your proposal, you must attach the original proposal.

To be complete, a proposal should:

· Describe the design of the experiment in detail, including how you will use direct control, blocking, and randomization., etc 

· State which type of response bias you are exploring and how your survey will test it.

· Include a copy of the survey questions and how you will apply the treatment (survey) to your subjects.

· Discuss how you will obtain your subjects as well as sample size.

· What will be your population of interest?  It does not need to be from our school, but if it is, you may not interrupt classes.

Written Report:  (Typed, single-spaced, 12 point Times New Roman font)  The written report should include a title in the form of a question and the following sections clearly labeled:

A. Introduction:  What form of bias were you investigating?  Why did you choose your topic for your survey?

B. Methods:  Describe how you conducted your survey and why you think that your design was effective.  (This section should look shocking similar to your proposal.)

C. Results:  Present the data in both tables and graphs in such a way that conclusions can easily be made by the reader.  Make sure to label graphs clearly.  (Use Excel to make your graphs.)

D. Conclusions:  What conclusions can be drawn from this experiment? Did you encounter problems during your project?  Would you do anything differently if you were to repeat your experiment?  What did you learn?

E. Analysis:  Use an appropriate hypothesis testing method to decide whether your results are statistically significant.

F. The original proposal and any subsequent resubmissions.

Poster:  The poster should completely summarize your project, yet be simple enough to be understood by non-statistics students and teachers, including freshmen.  Include pictures of the data collection in progress—digital photos are definitely okay, other decorations encouraged.  Digital presentations, including power-point, video, etc. need to be cleared with me ahead of time, due to technology glitches.

Oral Presentation:  Both partners must participate equally.  Your poster should be used as a visual aid.  Approximately 5 minutes in length.
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