Advanced Placement Statistics
Course Background
Course Description:  

This course is the equivalent of a collegiate course in introductory statistics.  The course will focus on four major themes:  exploring data, planning a study, anticipation of patterns, and statistical inference.  As part of an effort to develop effective statistical communication skills, students will frequently be required to prepare written and oral analyses of real data.  During this course, students will develop strategies for collecting, organizing, analyzing and drawing conclusions from data.  Students will design and administer surveys and experiments and then tabulate, and analyze results from these surveys and experiments.  Students will study probability and perform simulations.  Students will understand sampling distributions and how they are related to confidence intervals and hypothesis tests.  

AP Statistics is a high level of Mathematics.  Therefore, you are expected to complete all class and homework assignments, including readings, with care and accuracy.  

Course Goals:  

Skills:  Students should be able to produce convincing oral and written statistical arguments, using appropriate terminology.  Students should know when and how to use technology to aid them in statistical analysis.  Students should know when and how to use published tables and charts to aid them in statistical analysis.  Students should also know where to access statistical technology and published tables and charts.


Knowledge:  Students will demonstrate the essential techniques for producing data, analyzing data, modeling data, and drawing conclusions from data.

Processing:  Students will develop a heightened awareness of ways in which statistics can be properly or improperly used to represent data and information.  
Course Prerequisites:

Students wishing to enroll in AP Statistics must meet one of the following criteria:

Grade of B- or better in Precalculus Honors
-or-


Grade of A in Precalculus Level 1

-or-


Math teacher recommendation.
Primary Text:


The Practice of Statistics
Yates, Moore, McCabe


W.H. Freeman and Company


1999 Second Printing


ISBN 0-7167-3370-6

Other Resources:  
AP Statistics

Bohan

Amsco Schoo Publications, Inc.

2000

ISBN 1-56765-527-0

The Best Test Preparation for the AP Statistics Examination
Allen, Berger, Friedman, Greenberger, Lanstrum, Oluikpe, Shapiro

Research and Education Association

1997

ISBN 0-87891-082-4
The Practice of Statistics

Yates, Moore, Starnes


W.H. Freeman and Company


2006


ISBN 0-7167-7309-0

Calculators and Computers:


It is necessary for all students to have a calculator available for daily use in AP Statistics.

A TI-83 or TI-84 calculator is strongly suggested.  However, if you have another calculator that you may feel will be sufficient check with Mr. XXXX.  The calculator may not have statistical capabilities or may need to be modified/updated with statistical capabilities.  If you do not have a calculator and do not have the resources to obtain one, Mr. XXXX may provide one for you.

Computers will occasionally be used to enhance the learning experience.  For these sessions, the class 

will meet in the computer lab.  Statistical software available in the computer lab include Excel (Microsoft), Activ Stats (Addison Wesley), MINITAB (for Windows), and several other instructional CD-ROMs, Applets, and Websites.

We hope students will obtain a strong level of competency with MINITAB.  However, it is essential that all students have a working knowledge of MINITAB outputs.  Students must be able to read, understand, and explain data and analyses created by the MINITAB program.

Course Outline
Introduction To Statistics

· Process the textbook

· What does “Statistics” mean to you

Prerequisite Quiz (50 pts.)

Part I  
Organizing Data:  Looking for Patterns and Departures from Patterns

YMM:  Chapter 1:  Exploring Data

· Displaying Distributions with Graphs



Chapter 1 Quiz (50 points)
· Describing Distributions with Numbers



Chapter 1 Test (100 points)




Vocabulary:
Individuals


Variable


Units






Exploratory Data Analysis
Distribution


Categorical





Quantitative


Pie Chart


Dot Plot





Histogram


Range



Center






Spread



Shape



Outlier






Symmetric


Skewed


Stemplot






Stem & Leaf Plot

Back-to-Back


Split Stems






Rounding


Truncating


Time Plot






Trends



Patterns


Deviations






Mean



Median


Resistant






Mode



Quartiles


Boxplot






5-number Summary

Modified Boxplot

IQR






Variance


Standard Deviation

Variability






Degrees of Freedom

YMM:  Chapter 2:  The Normal Distributions

· Density Curves and the Normal Distributions

Chapter 2 Quiz (50 points)

· Standard Normal Calculations

Chapter 1 Test (100 points)

Vocabulary:
Density Curve


Mean



Median




Uniform


Simulation


Outcome




Normal


Inflection Point

Percentile



Empirical Rule

Standardized Score

Z-Score




Standard Normal Dist.
Proportion


Variable



Normal Probability Plot


YMM:  Chapter 3:  Examining Relationships
· Scatterplots

· Correlation

Chapter 3 Quiz (50 points)

· Least Squares Regression

Chapter 3 Test (100 points)


Vocabulary:
Explanatory Variable

Response Variable

Scatterplot




Direction 


Form 



Strength




Association


Positive


Negative




Linear



Outlier



Influential




Correlation


Model



Regression

Regression Line

Prediction


LSRL

Slope



Intercept


Plot

Coeff. of Determination
Round-off Error

Residual
Residual Plot



YMM:  Chapter 4:  Two-Variable Data Enhanced

· Modeling Non-linear Relationships

· Interpreting Correlation and Regression

Chapter 4 Quiz (50 points)
· Relations in Categorical Data

Chapter 4 Test (100 points)


Vocabulary:
Exponential Function

Power Function

Logarithms




Common Ratio

Extrapolation


Decay




Transformation

Lurking Variable  
            Growth




Common Response

Causation


Association

Confounding


Experiment


2-Way Table

Rows



Columns


Margins

Bar Chart


Conditional Dist.

Percents

Simpson’s Paradox

Relationship

Project #1  --  The Disk Toss Game (100 points)

Part II
Producing Data:  Samples and Experiments

YMM:  Chapter 5:  Producing Data

· Designing Samples

· Designing Experiments

Chapter 5 Quiz (50 points)

· Simulation Experiments

Chapter 5 Test (100 points)

(Chapter 5 Continued)
Vocabulary:
Sampling


Experiment


Inference






Voluntary Response

Population


Sample






Convenience Sampling
Sample Design

Bias






Simple Random Sample
Random Digit Table

Strata






Probability Sample

Multi-stage Sample

Placebo





Under-coverage

Response Bias


Wording






Sampling Frame

Systematic Random Sample
Probability






Observational Study

Subjects


Treatment






Experimental Units

Factors 


Levels






Non-response


Control Group


Matching





Statistically Significant
Control


Replication 






Randomization

Double Blind


Hidden Bias






Realism


Matched Pairs


Blocks






Simulation

Project #2  --  Produce and Administer a Survey (100 points)

Part III
Probability:  Foundations of Inference

YMM:  Chapter 6:  Probability:  The Study of Randomness

· Randomness

· Probability Models

Chapter 6 Quiz (50 points)

· More About Probability

Chapter 6 Test (100 points)



Vocabulary:
Random


Probability


Complement






Tree Diagram


Sample Space


Empirical 






Multiplication Principle
Replacement


Event






Independence


Disjoint


Finite






Addition Rule


Union



Intersection






Joint Event


Joint Probability

Conditional

YMM:  Chapter 7:  Random Variables

· Discrete and Continuous Random Variables

Chapter 7 Quiz (50 points)
· Means and Variances of Random Variables

Chapter 7 Test (100 points)



Vocabulary:
Random Variable

Discrete


Continuous






Probability Distribution
Probability Histogram

Uniform






Normal Distribution

Expected Value

Mean






Law of Large Numbers
Standard Deviation

Independence

YMM:  Chapter 8:  Binomial and Geometric Distributions

· The Binomial Distributions

Chapter 8 Quiz (50 points)

· The Geometric Distributions

Chapter 8 Test (100 points)




Vocabulary:
Binomial Setting

Geometric Setting

Coefficient





Prob. Dist. Function

Cumulative Dist. Function
Factorial






Expected Value

nCr



nPr






Mid-Year Exam
· Review:  Focus on Chapters 1 - 8

· Mid-Year Exam Date:  Wednesday, January 17 @8 am

· 20 Percent of Semester Grade

· 10 Percent of Final Grade

YMM:  Chapter 9:  Sampling Distributions

· Sampling Distributions

· Sample Proportions

Chapter 9 Quiz (50 points)

· Sample Means

Chapter 9 Test (100 points)

Vocabulary:
Sample



Parameter


Statistic



Sampling Variability

Sampling Distribution

Bias



Sample Proportion

Population Proportion

Sample Size



Assumptions


Sample Means


C.L.T






Law of Large Numbers

Project #3  --  Introduction to Minitab (100 points)
Part IV

Inference:  Conclusions with Confidence

YMM:  Chapter 10:  Introduction to Inference

· Estimating with Confidence

· Tests of Significance

Chapter 10 Quiz (50 points)

· Using Significance Tests

· Inference as a Decision

Chapter 10 Test (100 points)

(Chapter 10 continued)
Vocabulary:
Inference


Confidence Intervals

Conclusions

Margin of Error

Confidence Level

Tail Areas

Critical Values

Significance Test

P-Value

Null Hypothesis

Alternative Hypothesis
One-Sided

Two-Sided


Statistically Significant
Test Statistic

Significance Level

Hawthorne Effect

Consequences

Acceptance Sampling

Type I Error


Type II Error

Power

YMM:  Chapter 11:  Inference for Distributions

· Inference for the Mean of a Population

Chapter 11 Quiz (50 points)

· Comparing Two Means

Chapter 11 Test (100 points)


Vocabulary:
Simple Random Sample
Standard Error


Normal




t-distribution


t-test statistic


P-Value





Degrees of Freedom

Hypothesis Testing

Matched Pairs




Robust



Assumptions


Power




Two-Sample


Pooling




YMM:  Chapter 12:  Inference for Proportions

· Inference for a Population Proportion

Chapter 12 Quiz (50 points)

· Comparing Two Proportions

Chapter 12 Test (100 points)


Vocabulary:
Sample Proportion

Standard Error


Assumptions




Inference


z-procedures


Sample Size




Margin of Error

Confidence Interval

Two-Sample




Pooling


Significance Tests



YMM:  Chapter 13:  Inference for Tables:  Chi-Square Procedures

· Test for Goodness of Fit

Chapter 13 Quiz (50 points)
· Inference for Two-Way Tables

Chapter 13 Test (100 points)


Vocabulary:
Chi-Square


Goodness of Fit

Independence




Chi-Square Statistic

Degrees of Freedom

Parameter




Chi-Square Distribution
Inference


Simulation




Two-way Table

Rows



Columns




Cell



Expected Count

Matrix




Components




YMM:  Chapter 14:  Inference for Regression

· Inference About the Model

· Inference About the Prediction

Chapter 13 Quiz (50 points)
· Checking the Regression Assumptions

Chapter 14 Test (100 points)



Vocabulary:
Scatterplot


Regression


LSRL






Outliers


Influential Points

Model






Correlation


Degrees of Freedom

Residuals






Confidence Interval

Hypothesis Testing

Slope







Prediction Interval



Project #4  --  Is This Game “fair”

AP Statistics Exam
· Review Entire Years Work

· Exam Date:  Tuesday, May 8th @ 12 Noon

Post Exam Topics

YMM:  Chapter 15:  Analysis of Variance

· Inference for Population Spread

· One-Way Analysis of Variance

Chapter 15 Test (100 points) 

Vocabulary:
Population Spread

Standard Deviation

F-test




F-Distribution


F-Statistic


Inference




Degrees of Freedom

Analysis of Variance

Independence




Assumptions


Robust



Mean Squares




MSG



MSE



Pooling

Project #5  --  “The Statistical Search for Truth—Your Design” (100 points)
