AP Statistics Syllabus
Required Textbook

Stats: Modeling the World, AP Edition, 3rd Ed., David E. Bock, Paul F. Velleman, and

Richard D. De Veaux; Pearson Education, Inc., 2010.
Other Resources
Resource materials will come from various newspaper and journal articles, applets from the internet, and past AP Statistics free response questions, as well as, resource books I find useful through various trainings and study. Other resources will be used to conduct in-class activities in addition to providing alternate project possibilities to investigative tasks.
Graphing Calculator

All students will have a TI-83+ or TI-Inspire calculator for use inside and outside of class.

Additionally, Fathom will be used in classroom demonstrations and will be available to students when completing class projects.
Required Materials
3–Ring Binder with loose leaf paper for notes and class work
2 pocket folders for investigations and projects
Graph paper
A small ruler
Late Work, Make–up Work, Missed Tests, Absences, Tardies

School policies from the Student Handbook will be followed for incidents of missed work, absences, and tardies.
Grades
The final course grade will be determined by averaging the four 9-weeks grades.  Each 9-weeks grade is determined by dividing the number of points earned by the number of points possible in the given 9 weeks grading period and converting to a percentage.  Generally students can expect the following:
Formative assessment:  homework, class work and quizzes (late homework WILL NOT be accepted; special circumstances require prior arrangements to be made with the teacher)
Summative assessment:  chapter tests, unit tests, projects and labs
Daily Class Schedule

Class meets every day for 55 minutes (7 period day).
Course Description

This course is a broad introduction to the principles of modern statistics. It is designed to prepare students for the AP Statistics Exam. We study four main areas: exploratory data analysis, experimental design, probability and simulation, and statistical inference. The fall semester focuses on the first two areas, while the focus is on the last two areas in the spring semester. These topics are not studied in isolation, however. Students are expected to explore, identify, and discuss connections between the different topics covered in this course.
Unlike most math courses, AP Statistics requires extensive reading and writing, but relatively little computation. In–class discussions, written assignments, and communication are emphasized. Students are expected to do much more that “show your work.” They are required to justify the methods they choose and to explain their results in clear language appropriate to the context of the problem situation.

A major reason the time spent on computation can be limited is due to technology. Graphing calculators (TI–83 Plus/Inspire) are a regular part of class. The graphing, simulation, and inference procedures built into these calculators allow students to focus on the logic of statistical reasoning and techniques, and on communicating their results without getting bogged down in calculations. In addition to graphing calculators, software such as Fathom is available for teacher demonstrations. Supplemental worksheets and released AP free response questions are used throughout the year. Particular emphasis is given to reading and interpreting output from linear regression and inference procedures.
Course Outline
Unit 1 Exploring and Understanding Data –Chapters 1-6– 25 days

•Chapter 1 – Stats Starts Here
•Chapter 2 – Data

o Analyzing Data – Who, What, When, Where, Why, How

o Categorical and Quantitative Variables

o TI Tips: Entering data into lists
•Chapter 3 – Displaying and Describing Categorical Data

o Frequency and Relative Frequency Tables

o The Area Priniciple

o Bar and Pie Charts

o Contingency Tables

o Conditional Distributions

o Segmented Bar Charts

o Simpson’s Paradox

o Project: Race and the Death Penalty Investigative Task
•Chapter 4 – Displaying Quantitative Data

o Histograms

o Stem-and-Leaf Displays

o Dotplots

o Shape, Center, and Spread

o Displaying Quantitative Data

o Comparing Distributions

o Timeplots

o Re-expressing Skewed Data to Improve Symmetry

o TI Tips: Creating Histograms

o Project: Analyzing Bad Graphs
•Chapter 5 – Describing Distributions Numerically

o Finding the Center: The Median

o Spread: range and interquartile range

o 5-Number Summary

o Making Boxplots

o Comparing Groups

o Summarizing Symmetric Distributions

o Mean vs. Median

o Standard Deviation

o Shape, Center, and Spread

o TI Tips: Creating a Boxplot, Finding the 5-Number Summary, Calculating

the Mean and Standard Deviation

o Project: Auto Safety Investigative Task
•Chapter 6 – The Standard Deviation as a Ruler and the Normal Model

o Standard Deviation as a Ruler

o Standardizing with z-scores

o Shifting Data

o Rescaling Data

o Normal Models

o Parameters vs. Statistics

o Standard Normal Model

o The 68-95-99.7 Rule

o Tables of Normal percentiles to calculate probabilities for a Normal model and to find z-scores for a given percentile.

o Assessing Normality

o Normal Probability Plots

o TI Tips: Finding Normal Probabilities, Finding z-scores for a given

percentile, Creating a Normal Probability Plot

o Project: Normal Model Investigative Task

•Assessments

o Quizzes – Chapter 2/3, Chapter 4/5, Chapter 6

o Unit 1 Test – All tests will contain multiple choice and free response

items.
Unit 2 – Exploring Relationships between Variables – Chapters 7-10 - 19 Days

•Chapter 7 – Scatterplots, Association, and Correlation

o Looking at Scatterplots

o Scatterplot Details

o Roles for Variables

o Correlation

o Correlation Conditions

o Correlation Properties

o Correlation Tables

o Straightening Scatterplots

o TI Tips: Creating a Scatterplot, Calculating Causation, Straightening the

Scatterplot
•Chapter 8 – Linear Regression

o The Linear Model

o Predicted Values

o Line of Best Fit

o Regression to the Mean

o Least Squares Regression Line (LSRL)

o Finding the Slope and Y-intercept of the LSRL using Summary Statistics

o Interpreting the Slope and Y-intercept of the LSRL

o Calculating and Interpreting Residual Values

o Creating and Understanding a Residual Plot

o Understanding and Interpreting the Coefficient of Determination

o Assumptions and Conditions for the Linear Regression Model

o Reading Computer Output for Regression

o TI Tips: Finding the LSRL, Adding a Line to a Graph of Datapoints, Creating a Residual Plot

o Project: Height vs. Hand Width

o Project: Smoking Investigative Task
•Chapter 9 – Regression Wisdom

o Abuses of Regression

o Exploring Subsets of Data

o Non-linear Datasets

o Dangers of Extrapolation

o Examining Outliers in Regression Models

o Lurking Variables and Causation

o Working with Summary Values
•Chapter 10 – Re-expressing Data: Get it Straight!

o Linear vs. Non-linear growth

o Re-expressing data sets

o Using the Ladder of Powers

o Using logarithms to straighten scatterplots including the exponential,

logarithmic and power models

o TI Tips: Using logarithms to re-express data, Creating residual plots

o Project: Growth and Decay of M&Ms

o Project: Alligators Investigative Task
•Assessments

o Quizzes – Chapter 7/8, Chapter 9/10

o Unit Test

Unit 3 – Gathering Data – Chapters 11-13 – 18 Days

•Chapter 11 – Understanding Randomness

o Understanding the Concept of Randomness

o How the Mind is Not Random

o Pseudorandom Numbers

o Tables of Random Digits

o Conducting a Simulation

o Components of a Simulation: outcomes, trials, response variables

o TI Tips: Seeding the Random Number Generator, Generating Random

Numbers

o Project: ESP Investigative Task
•Chapter 12 – Sample Surveys

o Sample Statistics vs. Population Parameters

o The Good and the Bad of Polling

o Why Randomization is Important in Sampling

o How Sample Size Plays a Role in Sampling

o Taking a Census

o Sampling Frame

o Sampling Variability

o Statistical Sampling Methods: Simple Random Sampling, Stratified Random Sampling, Cluster Sampling, Multistage Sampling, Systematic Sampling

o Nonstatistical Sampling Methods: Voluntary Response Sampling,

Convenience Sampling

o Bias in Sampling: Voluntary Response Bias, Sampling from a Bad Sampling Frame, Undercoverage, Overcoverage, Nonresponse Bias, Response Bias, Poorly Worded Questions

o Project: JellyBlubber Investigative Task

o Project: Response Bias Project
•Chapter 13 – Experiments and Observational Studies

o Observational Studies vs. Experiments

o Types of Observational Studies – Retrospective vs. Prospective

o Elements of an Experiment

o Experimental Units, Subjects, and Participants

o Explanatory Variables, Factors, Levels, and Treatments

o Response Variables

o Principals of Experimental Design: Control, Randomization, Replication, and Blocking

o Completely Randomized Experimental Design

o Idea of Statistical Significance

o Control Treatments and Control Groups

o Blinding: Single and Double

o Placebo and Placebo Effect

o Randomized Block Experimental Designs

o Matched Pairs Designs

o Idea of Confounded Variables

o Project: Backhoes & Forklifts Investigative Task

•Assessments

o Quizzes – Chapter 11/12, Chapter 13

o Unit Test
Unit 4 – Randomness and Probability – Chapters 14-17 – 25 days

•Chapter 14 – From Randomness to Probability

o Difference between randomness and chaos

o Probability as a Long Run Relative Frequency

o Language of Probability: Trials, Outcomes, Events, Sample Space

o Fundamental Counting Rule

o General Idea of Independence

o Law of Large Numbers

o Basic Rules of Probability

o Complement Rule

o Addition Rule for Disjoint Events

o Multiplication Rule for Independent Events

o Union and Intersection of Two Events

o Introduction to Venn Diagrams
•Chapter 15 – Probability Rules!

o Probability for Equally Likely Events

o General Addition Rule

o Conditional Probability

o General Multiplication Rule

o Formal Idea of Independence

o Independent Events vs. Disjoint Events

o Drawing with and without Replacement

o Making a Picture: Venn Diagrams, Probability Tables, Tree Diagrams

o Introduction to Bayes’ Rule
•Chapter 16 – Random Variables

o Random Variables

o Discrete and Continuous Random Variables

o Creating a Probability Model for Discrete Variables

o Expected Values of Random Variables

o Variance and Standard Deviation of Random Variables

o Linear Transformations of Random Variables

o Combining Independent Random Variables

o Combining Normal Random Variables

o TI Tips: Calculating Mean and Standard Deviation for Probability Models
•Chapter 17 – Probability Models

o Properties of Bernoulli Trials

o Properties of the Geometric Model

o Calculating Geometric Probabilities

o Calculating the Expected Value and Standard Deviation for a Geometric

Model

o Properties of the Binomial Model

o Calculating Binomial Probabilities

o Calculating the Expected Value and Standard Deviation for a Binomial Model

o Simulating Binomial and Geometric Probability Models

o Normal Approximation to the Binomial Model

o TI Tips: Calculating Geometric Probabilities, Calculating Binomial

Probabilities

•Assessments

o Quizzes – Chapter 14/15, Chapter 16/17

o Unit Test
Unit 5 – From Data at Hand to the World at Large – Chapters 18-22 – 32 days

•Chapter 18 – Sampling Distribution Models

o Simulating a Sampling Distribution Model

o Sampling Variability

o Describing the Sampling Distribution Models for Sample Proportions in terms of Center, Spread, and Shape

o Assumptions and Conditions for the Sampling Distribution Model of Sample Proportions

o Calculating Probabilities Based on the Sampling Distribution Model of

Sample Proportions

o Describing the Sampling Distribution Models for Sample Means in terms of Center, Spread, and Shape

o Central Limit Theorem

o Assumptions and Conditions for the Sampling Distribution Model of Sample Means

o Calculating Probabilities Based on the Sampling Distribution Model of

Sample Means

o Law of Diminishing Returns

o Standard Error of the of the Sampling Distribution Model

o Simulated Coins Investigative Task
•Chapter 19 – Confidence Intervals for Proportions

o Sampling Variability

o Estimating Population Parameters

o Point Estimates

o Margin of Error

o Interpreting Confidence Levels

o Critical Values of z*

o Creating a One-Proportion Z-Interval

o Interpreting Confidence Intervals

o Assumptions and Conditions for a One-Proportion Z-Interval

o Calculating Minimum Sample Size for a given Margin of Error

o TI Tips: Calculating a One-Proportion Z-Interval
•Chapter 20 – Testing Hypothesis About Proportions

o Logic of a Hypothesis Test

o Null vs. Alternate Hypotheses

o Idea of Rejecting vs. Retaining the Null Hypothesis

o Conducting a One-Proportion Z-Test

o Calculating a Probability Value (P-Value)

o Assumptions and Conditions for a One-Proportion Z-Test

o One-sided vs. Two-Sided Hypothesis Tests

o Drawing Conclusions from our Data

o How Hypothesis Tests and Confidence Intervals are Related

o TI Tips: Calculating a One-Proportion Z-Test
•Chapter 21 – More About Tests

o P-values as a Conditional Probability

o Making a Decision based on an Alpha Level

o Critical Values for a Hypothesis Test

o Comparing a Hypothesis Test to a Confidence Interval

o Type I and Type II Errors

o Power of the Test

o The Relationship between Alpha, Beta, and Power

o Effect Size

o Life After High School Investigative Task
•Chapter 22 –Comparing Two Proportions

o Sampling Distribution Model for the Difference Between Two Independent Proportions

o Assumptions and Conditions for Two-Proportion Inference

o Creating a Two-Proportion Z-Interval

o Idea of Pooling

o Conducting a Two-Proportion Z-Test

o Relationship between and Interval and a Test

o TI Tips: Calculating a Two-Proportion Z-Interval, Calculating a Two-

Proportion Z-Test

•Assessments

o Quizzes – Chapter 18, Chapter 19, Chapter 20, Chapter 22

o Unit 5 Test
Unit 6 –Learning about the World – Chapters 23-25 – 10 days

•Chapter 23 – Inferences About Means

o Standard Error of the Sample Mean

o T-Distribution

o Degrees of Freedom

o When to Use the Z-Distribution vs. the T-Distribution

o Assumptions and Conditions for Inference for Means

o Calculating a One-Sample T-Interval for Means

o Interpreting a Confidence Interval for Means

o Normal Probability Plots Revisited

o Conducting a One-Sample T-Test for Means

o Drawing a Conclusion Based on a Test for Means

o Relationships between Intervals and Tests

o Calculating a Minimum Sample Size for a Given Margin of Error

o TI Tips: Calculating Probabilities for the T-Distribution, Calculating a One-Sample T- Interval, Calculating a One-Sample T-Test

o SAT Performance Investigative Task

•Chapter 24 – Comparing Means

o Sampling Distribution Model for the Difference Between Two Independent Means

o When to Use the Z-distribution vs. the T-distribution

o Assumptions and Conditions for Two-Sample Inference for Unpaired Means

o Creating a Two-Sample T-Interval for Unpaired Means

o Idea of Pooling

o Conducting a Two-Sample T-Test for Unpaired Means

o Relationship between an Interval and a Test

o TI Tips: Calculating a Two-Sample T-Interval for Unpaired Means,

Calculating a Two-Sample T-Test for Unpaired Means
•Chapter 25 – Paired Samples and Blocks

o Paired Data vs. Independent Samples

o Assumptions and Conditions for Inference for Paired Means

o Creating a Matched-Pairs T-Interval for Means

o Conducting a Matched Pairs T-Test for Means

o TI Tips: Creating a Matched Pairs T-Interval for Means, Conducting a

Matched-Pairs T-Test for Means

o SAT Performance (Part II) Investigative Task

•Assessments

o Group Project – Inference

o Unit 6 Test
Unit 7 – Inference When Variables are Related – Chapters 26-27 – 10 days

•Chapter 26 – Comparing Counts

o Chi-Square Distribution

o Chi-Square Goodness of Fit

o Assumptions and Conditions for the Chi-Square Tests

o Expected vs. Observed Counts

o Chi-Square Test of Homogeneity

o Chi-Square Test of Independence

o TI Tips: Calculating a Chi-Square Test for Goodness of Fit, Calculating a Chi-Square Test for a Table

o ’97 AP Stat Scores Investigative Task
•Chapter 27 – Inferences for Regression

o Idealized Regression Model

o Assumptions and Conditions for Inference for Regression

o Sampling Distribution Model for the Slope of the Regression Line

o Constructing a T-Interval for the Slope of the LSRL

o Conducting a T-Test for the Slope of the LSRL

o Reading Computer Output

o TI Tips: Calculating a T-Interval for the Slope, Calculating a T-Test for the Slope

•Assessments

o Final Project

o Unit 7 Test
Sample Investigative Tasks
The following are summaries of a few of the Investigative Tasks assigned to students

throughout the year. All of the samples below can be found in the Printed Test Bank and Resource Guide by David E. Bock and William B. Craine III that accompanies the text Stats: Modeling the World. All are graded on a 4 point AP scale with rubric.
Race and the Death Penalty Investigative Task

Students are given a 3-way table with the information on death penalty sentences for 667 murder convictions in Philadelphia courts between 1983 and 1993. Information

displayed shows the number of black defendants with black victims and the number of

white victims. The same information is given for white defendants. Students are then

asked to write a newspaper article discussing the association between race and death

sentences in the US. Students are told to provide visual, numerical, and verbal

descriptions in their analysis.
Alligators Investigative Task

Students are provided with a table of weights and lengths for alligators in Central Florida and asked to develop a model to predict the alligator’s weight from its length. The model is to be employed by wildlife scientists to determine which alligators should be relocated away from the human population for safety purposes. Students are first

instructed to determine a linear model and discuss the accuracy. Students are then

directed to create a stronger predictive model and explain why the new model is better

than the linear model. Finally, students are asked to assess how this model would work

for wildlife scientists in the field.
Backhoes &Forklifts Investigative Task

Students are given a scenario in which a high number of machines purchased from a

particular company need repair within the first few weeks of operation. Engineers

employed by the company believe that pouring an additive into the hydraulic oil of the

machinery. Lab tests show that the additive holds promise, and the company agrees to let the research team test their theory on 20 new machines that will be sold in the next few weeks. Students are then asked to design the experiment the company should use to test this theory. The design of the experiment is to be described in words and in diagrams.  The randomization procedure is to be explained and performed with the resulting assignments shown. Students are to discuss measures used, if any, to eliminate bias.  Students then state how they would decide whether the additive solved the problem.
Life After High School Investigative Task

Students are given a scenario where researches are looking at the effects of the

September 11th attacks on the future plans of high school students. Students are provided with information the researchers gathered and are asked to calculate sample size to provide a 90% confidence interval and explain what the 90% confidence interval means.  Students are then asked to look at the data to determine if the percentage of students who enlist in the military is different from past years (based on provided data) using an appropriate hypothesis and test. Students are also asked to identify what a Type I error and Type II error would be in the context of this problem.
SAT Performance Investigative Task

Students are given a list of 303 students’ gender and SAT scores (Verbal and Math), and asked to investigate the mean SAT- Math score for this group, and compare the results to the rest of the state. Students are asked to draw a sample of 20-30 students and explain the procedure for choosing this sample. Next students are directed to create a 95% confidence interval for the mean SAT-I Math scores for the given students’ scores.  Based on the confidence interval, students then compare the performance of the given students with the state wide mean Math score. Students then write a report that includes the statistical procedures used and conclusions made. A follow up project asks students to determine if there is a significant difference between the Verbal and Math scores for the given students and to see if there is a significant difference between the scores of males and females on the Math portion of the SAT.
’97 AP Stat Scores Investigative Task

Students are given information regarding students’ performance on the first AP Statistics exam from Ithaca High School. Information regarding grade distributions for global versus group scores, Calculus BC scores versus Statistics scores, and male versus female is presented to the students. Students are asked to consider how IHS students AP Statistics scores compare to the national results, how AP Stat students compared to BC Calc students, and how males performed on the AP Stat exam compared to females. A report will be written by students assessing the success of this group of AP Stat students.  Students are to develop hypothesis and use appropriate tests to answer the above questions and include all work in the final report.
Sample Projects

Helicopter Project: This project requires students to design multiple experiments using paper helicopters. Students must identify explanatory and response variables for each design, as well as explaining how their design incorporates randomization, control, replication, and blocking, if appropriate.  Students actually carry out their experiments and discuss problems they encountered, and how their design could be modified to solve the problems.
Document–Based Project: Students receive several documents related to polling in the lead up to the 2004 Presidential election, including aMoveon.org newspaper ad critical of the Gallup organization and a USA Today article defending its use of the Gallup poll. After doing some additional research on their own, they write a 2–3 page paper examining the role of polling in the election process, and the way in which polling likely voters versus registered voters can introduce bias into poll results.

Chi–Square and M&M’s: Students analyze the distribution of colors in M&M’s and Skittles using appropriate Chi–Square procedures. In addition to performing several hypothesis tests, they write a letter to a hypothetical employee of the manufacturer to explain their results.
