
SYLLABUS - AP STATISTICS

Course Design:  The high school is on a modified block schedule: on Mondays, all classes meet for 52 minutes; on Tuesdays and Thursdays, periods 2, 4, and 6 meet for 100 minutes; and on Wednesdays and Fridays, periods 1, 3, and 5 meet for 100 minutes. School starts the week of Labor Day leaving about 140 days/class hours before AP exams and 18 days after AP exams, excluding final exam and staff development days. Grade point average for AP classes is figured on a five-point scale while all other classes are graded on a four-point scale.

COURSE MATERIALS

Primary Textbook:  

Peck, Olsen and Devore. Introduction to Statistics and Data Analysis. Pacific Grove, CA:  Duxbury, 

2001.

Supplementary texts: 

Schaeffer, Watkins, Gnanadesikan, and Witmer. Activity-Based Statistics. Berkeley, CA.  Key 


Curriculum Press, 1996. 

Bohan. AMSCO’s AP Statistics, 2d Edition. New York: AMSCO, 2006. 

Additional Classroom Materials: 

Statistics: Decisions Through Data video series. NSF/COMAP, 1993.

Against All Odds: Inside Statistics video series. Annenberg/CPB, 1988.

TI-83+, TI-84, TI-84+ or TI-89 graphing calculators (students generally provide their own—extras are 
available in the school library for check-out on a daily or yearly basis)

Internet applets.

CAOS On-Line Practice Tests.

Minitab Release 13. State College, PA: Minitab Inc., 1999.

JMP-INTRO. Cary, NC: SAS Institute Inc., 2001—site license allows students to install at home.

Fathom, Release 2. Key Curriculum Press, Berkeley, CA.

Lovell.  Probability Activities, Key Curriculum Press, Berkeley, CA, 1993.

NCSSM Summer Institute Materials 2000, 2001.

Peterson, et al. AP Statistics Activities Mathbox. WKBradford Publishing, 2000.

Released questions from previous AP Exams

Teacher resources:

Sternstein. How to Prepare for the AP Statistics Advanced Placement Exam, 3d ed. Hauppauge, NY: 


Barrons Educational Series, 2004.

Cobb. Introduction to Design and Analysis of Experiments. New York: Springer, 1998.

Siegel and Morgan. Statistics and Data Analysis: An Introduction, 2d ed. New York: John Wiley & 


Sons, 1996.

Utts & Heckard. Mind on Statistics 2d Edition. Pacific Grove, CA: Duxbury Press, 2006.

Agresti & Franklin. Statistics: The Art and Science of Learning from Data, Prentice-Hall, 2007.

Bock, Velleman & DeVeaux—Stats: Modeling the World, 2d Edition, Addison Wesley, 2006.

Yates, Moore & Starnes.  The Practice of Statistics, 3d edition, W.H. Freeman, 2006.

Watkins, Scheaffer & Cobb.  Statistics in Action, Key Curriculum Press, 2003.

COURSE  OUTLINE

Course Content:

Hours spent per chapter will vary from year to year based on teacher experience, school schedule changes, holidays, etc. “Hours” refer to approximate class hours: 1 hour = 52 minute Monday period, and 2 hours = 100 minute block period. We have approximately 140 class “hours” before AP Exams begin in May. 

#.#
refers to section numbers in the textbook, Introduction to Statistics and Data Analysis

ABS
refers to activities from Activity-Based Statistics

ACT
refers to activities from WKB AP Statistics Activities Mathbox, Probability Activities, 

NCSSM Summer Institutes or other sources

DTD
refers to video segments from the Decisions Through Data series and the accompanying 

worksheets from the Student Workbook


AAO refers to video segments from the Against All Odds series

         PRJ
refers to short or long project topics (discussed below)

JMP
refers to lab activities for JMP INTRO from the NCSSM 2001 Summer Institute

Note: Activities, Video segments and Projects are inserted into the chapter at the appropriate place, not done all at the end.

Chapter 1  The Role of Statistics









(10 hours)

Chapter 2  The Data Analysis Process and Collecting Data Sensibly

1.1
Three Reasons to Study Statistics

1.2
Statistics and Data Analysis

1.3
The Nature and Role of Variability

ACT
“The Game of Greed”, “Reese’s Pieces”

2.1
Types of Data

2.2
The Data Analysis Process

2.3
Observation and Experimentation

2.4
Sampling

2.5
Simple Comparative Experiments

ABS
“Random Rectangles”

ACT
 “The River problem”—NCSSM

DTD
“What Is Statistics”, “Designing Experiments”, “The Question of Causation”, “Census and Sampling”, “Sample Surveys”

JMP
“Finding Data on the Web”

2.R
Review and Exam

PRJ
ASA Survey Research Project

Chapter 3  Graphical Methods for Describing Data






(7 hours)

3.1
Frequency Distributions, Bar Charts and Pie Charts

3.2
Dotplots and Stem-and-Leaf Displays

3.3
Frequency Distributions and Histograms

3.4
Interpreting the Results of Statistical Analysis


Instruction in using the TI-83+/84+:  Stat-Plot, Zoom-Statistics, List Editor

ABS
“Getting to Know the Class”, “Matching Graphs to Variables”

DTD
“Stemplots”, “Histograms”

JMP
“Describing Numerical Data Graphically”, “Describing Categorical Data Graphically”

3.R
Review and Exam

Chapter 4  Numerical Methods for Describing Data 






(15 hours)

4.1
Describing the Center of a Data Set

4.2
Describing Variability in a Data Set

4.3
Boxplots

4.Q
Quiz on boxplots and standard deviations

4.4
Chebyshev’s Rule, the Empirical Rule, and z scores

4.5
Interpreting the Results of Statistical Analysis


Instruction in using the TI-83+/84+:  Statplot, Window Adjustments, 1-Variable Statistics

ABS
“Living Boxplot”, “Matching Statistics to Graphs”

ACT
“Transforming Univariate Data”

DTD
“Measures of Center”, “Standard Deviation”, “Boxplots”, “The Normal Curve”, “Normal Calculations”

JMP
“Graphically Assessing Normality”

4.R
Review and Exam

PRJ
Deceptive Graphs Project

Chapter 5  Summarizing Bivariate Data








(14 hours)

5.1
Scatter Plots

5.2
Correlation

5.3
Fitting a Line to Bivariate Data

5.Q
Quiz on correlation, finding equation of line

5.4
Assessing the Fit of a Line

5.5
Nonlinear Relationships and Transformations

5.6
Interpreting the Results of Statistical Analysis


Instruction in using the TI-83+/84+:  Statplot, Linear Regression, Catalog Help, Transformations

ABS
“Matching Descriptions to Scatterplots”

ACT
“Unusual Observations”, “Transforming Bivariate Data”, “Tootsie Pops & Hand Span”

DTD
“Scatterplots”, “Straight Line Growth”, “Fitting Lines to Data”,  “Exponential Growth”

JMP
“Least-Squares Regression”

5.R
Review and Exam

PRJ
Correlation and Regression Project

Chapter 6  Probability











(15 hours)

6.1
Chance Experiments and Events

6.2
The Definition of Probability

6.3
Basic Properties of Probability

6.4
Conditional Probability

6.Q
Probability quiz

6.5
Independence

6.6
Some General Probability Rules

6.7
Estimating Probabilities Empirically and Using Simulation


Instruction in using the TI-83+/84+:  List Editor, Simulations

ABS
“What’s the Chance? Dependent and Independent Trials”

ACT
“Probability Activities”, “HIV Testing—Conditional Probability”, “How Long to Get an Ace”, “Let’s Make a Deal”

AAO
“What Is Probability”

6.R
Review and Exam 

Chapter 7  Random Variables and Probability Distributions





(16 hours)

7.1
Random Variables

7.2
Probability Distributions for Discrete Random Variables

7.3
Probability Distributions for Continuous Random Variables 

7.4
The Mean and Standard Deviation of a Random Variable

7.5
The Binomial and Geometric Distributions

7.Q
Expected value and binomial distribution quiz

7.6
The Normal Distribution

7.7
Checking for Normality and Normalizing Transformations

7.8
The Normal Approximation to the Binomial


Instruction in using the TI-83+/84+:  Distribution Menu, Catalog Help

ABS
“Streaky Behavior”, “Randomized Response Sampling”

ACT
“Big Brother Raffle”, “Irvine Raffle” 

AAO
“Random Variables”

JMP
“Geometric Probability”

7.R
Review and Eexam

PRJ
Theoretical vs Simulated Probability Project

Chapter 8  Sampling Variability, Sampling Distributions and the Central Limit Theorem
 (6 hours)

8.1
Statistics and Sampling Variability

8.2
The Sampling Distribution of a Sample Mean

8.3
The Sampling Distribution of a Sample Proportion


Instruction in using the TI-83+/84+:  Distribution Menu, Simulations

ABS
“Cents and the Central Limit Theorem”

ACT
“Getting Your Share”, “It All Fits”

DTD
“Sampling Distributions”

8.Q
Sampling Distributions of Sample Means and Proportions Quiz

8.R
Semester review—past AP Exam questions

8.F
Final exam on chapters 1 through 8

Chapter 9  Estimation Using a Single Sample







(13 hours)

9.1  
Point Estimation

9.2
A Large-Sample Confidence Interval for a Population Proportion

9.3
A Confidence Interval for a Population Mean

9.Q
Confidence Interval Quiz

9.4
Interpreting the Results of Statistical Analysis


Instruction in using the TI-83+/84+:  Stat Tests Menu—Z-Interval, 1-Proportion Z-Interval 

ABS
“What Is a Confidence Interval Anyway?”

ACT
“Where’s the Middle?”, “From Here to There”

DTD
“Confidence Intervals”

JMP
“Confidence Interval for a Proportion”, “Confidence Interval for a Mean”

9.R
Review and Exam

Chapter 10  Hypothesis Testing Using a Single Sample





(12 hours)

10.1
Hypothesis and Test Procedures

10.2
Errors in Hypothesis Testing

10.3
Large-Sample Hypothesis Tests for a Population Proportion

10.4
Hypothesis Tests for a Population Mean

10.5
Power and Probability of Type II Error

10.Q
One-sample Hypothesis Test Quiz

10.6
Interpreting the Results of Statistical Analysis


Instruction in using the TI-83+/84+: Stat Test Menu—Z-Test, T-Test, 1-Proportion Z-Test

ABS
“Statistical Evidence of Discrimination: The Randomization Test”

DTD
“Inferences for One Mean”

ACT
“Errors in Significance Tests” from NCSSM

JMP
“Hypothesis Testing - the z-test”, “Hypothesis Testing - the t-test”

10.R
Review and Exam

Chapter 11  Comparing Two Populations or Treatments





(12 hours)

11.1
Two Population or Treatment Means Using Independent Samples

11.2
Two Population or Treatment Means Using Paired Samples 

11.3
Large-Sample Inferences Concerning a Difference Between Two Population or Treatment Proportions 

11.Q
Tw0-sample Hypothesis Test Quiz

11.5
Interpreting the Results of Statistical Analysis


Instruction in using the TI-83+/84+:  Stat Test Menu—2-sample Z-Tests, T-Tests and CI’s

AAO
“Comparing Two Means”, “Inference for Proportions”

JMP
“Hypothesis Testing - Two-Sample t-test”, “Hypothesis Testing - Matched Pairs t-test”

11.R
Review and Exam

ABS/PRJ
“How to Ask Questions: Designing a Survey”

Chapter 12  The Analysis of Categorical Data and Goodness-of-Fit Tests

Chapter 13  Simple Linear Regression and Correlation: Inference  



(15 hours)

12.1
Chi-Squared Tests for Univariate Categorical Data

12.2
Tests for Homogeneity and Independence in a Two-Way Table

12.3
Interpreting the Results of Statistical Analysis


Instruction in using the TI-83+/84+:  Matrices for Data, Stat Test Menu—Chi Square tests

ACT
“M&M Lab” 

AAO
“Inference for Two-Way Tables”

JMP
“Exploring Categorical Data”, “Chi-Squared Test of Independence”

12.Q
Chi-squared Test Quiz

13.1
The Simple Linear Regression Model

13.2
Inferences Concerning the Slope of the Population Regression Line

13.3
Checking Model Adequacy

13.6
Interpreting the Results of Statistical Analysis


Instruction in using the TI-83+/84+:  Stat Test Menu—Linear Regression T-Test and CI 

JMP
“Inference for Regression”

12/13.R  Review and Exam

Review for AP Exam











(8 hours)

Most chapter exams contain questions from the current chapter plus review questions to keep students familiar with topics from the earlier part of the year.  Students review Chapters 1 through 8 for the semester final in January.  These are reviewed again before the AP Exam, however, chapters 9 through 13 are stressed in this review.  Students purchase and use the Amsco A.P. Statistics Review book to review topics previously covered beginning in December.  In this review book, they have homework assignments covering the chapters and sample exams with multiple–choice questions, open-ended questions and investigative tasks. Class time before the exam is spent doing timed practice questions and answering student questions.  A mock exam is also taken, scored and reviewed.

After the Exam:












(18 hours)

Students complete a major culminating project using the statistics they’ve learned throughout the year. The project is to be written in a formal style.  It includes: an abstract; background research using at least two references; good sampling techniques and data collection; appropriate statistical analyses; and include suggestions for further research. Students present their projects to the class as part of the project grade. This final project replaces the final exam for second semester.

Course Projects:

In preparation for the free-response questions on the AP exam, students are assigned several projects each semester to strengthen their analytical and organizational skills, as well as their math-writing skills. Projects are done both individually and in small groups. Short project topics include summarizing an article that includes a survey, identifying and correcting a deceptive graph, correlation between two measurements, probability simulation, analyzing a research article, and designing and conducting a survey. The final project can be on any topic the student chooses and has approved by the teacher. Projects must be word-processed and follow a specified format that includes a title page and bibliography, use of an equation editor and statistical software. Several of the projects, including the final project, include an oral presentation to the class for which students must prepare a visual aid. This can be a poster, an overhead transparency, a PowerPoint presentation, a video or a combination of these. Projects are graded for both statistical content and communication. Projects are typically assigned at the beginning of a chapter and due the beginning of the following chapter. Class time is provided for data collection and computer analysis if needed but otherwise projects are done outside of class.   

TEACHING STRATEGIES

Pedagogy:

The textbook provides a skeleton for the class and is the major source of problems for homework. Students are required to read and take notes on the chapters in the textbook to use in class discussions.

A large part of class time is spent doing activities from Activity-Based Statistics and other sources. Activities are used both to introduce and reinforce concepts and to give the students practice in data collection, simulation, and practical experience analyzing data. 

Videos from the Decisions Through Data series and worksheets from the Student Workbook are inserted to reinforce topics. Videos from the Against All Odds series are used to cover topics not included in Decisions Through Data.

Each student has a graphing calculator (their own or a school loaner).  The teacher has both a TI-84+ Presenter and TI-SmartView for demonstration and instruction.  The primary textbook has sections on calculator use in each chapter. 

Internet Applets are assigned as part of homework throughout the year.  Applets and PowerPoint Demonstrations are frequently used as demonstrations in class.

We have a 30-station computer lab with Minitab Release 13, Fathom and JMP-Intro installed, plus several computers in the classroom for demonstration and/or student. Our site license for JMP-Intro allows students to install and use it on their home computers while in the course. Students learn to use both Minitab and JMP-INTRO to analyze data and to read computer printouts as part of each chapter. Approximately one hour every three to four weeks is spent in the computer lab. Computer assignments come from the NCSSM Summer Institute 2001 JMP-INTRO project. 

Students are frequently asked to write about statistics on homework assignments and activities: “Explain your results.”  “Report your results in a brief paragraph.”  “Discuss how the margin of error helps you interpret the results.” Several assignments are collected during each chapter from all students after they have been discussed in class. These are graded both on statistical accuracy and communication. 

To parallel the AP exam, chapter exams contain both multiple choice and written sections and are timed. The written section has both open-ended questions and an investigative task.  Answers are evaluated on content and effectiveness of communication using a teacher-designed four-point rubric. Many chapter exams contain review questions from previous chapters to eliminate some of the need for review at the end of the semester and before the AP exam. 

Students have 90 minutes to complete the five open-ended and one investigative task that make up the written portion of the AP exam. In the past, many students complained that this was not enough time. To address this concern, beginning with the first semester review, students do timed questions in class.  These are done individually or in pairs with the purpose both to review material for the exam and to help the students develop speed in dealing with written questions. For timed questions in class, I allow 12 minutes for an open-ended question and 20 minutes for an investigative task. Most of the questions I use for this activity are from past AP exams. After students have completed a timed question, we “grade” them in class using the rubric from the AP reading.

Assessment:

Homework is assigned daily, from the textbook, video student workbook, activity book or other sources. Homework should take from 45 to 90 minutes. The chapter notes and all assignments not previously collected are due on the day of the exam. All students are required to turn in the chapter notes—from both the textbook and class. However, after the first chapter each semester, students who earned an “A” average on the last chapter exam are not required to turn in the remaining homework assignments. 

Students do projects during the entire year. Short projects are generally worth from 25 to 50 points and are done along with chapter homework. The final project is done after the AP exam and is worth 250 points. Projects are done individually or in small groups as appropriate. All projects are to be word-processed and follow a specified format. The final project at the end of the year replaces the second semester final exam.  

Exams are scheduled every two to three weeks and cover one or two chapters. The exams are teacher-made, using problems from Test Bank, Introduction to Statistics and Data Analysis, Activity-Based Statistics Instructor’s Guide, Decisions Through Data User’s Guide, Advanced Placement Course Description (Acorn book), past AP Exams and other reference materials.  I “curve” exam grades based on the mean/median being equivalent to a B–, allowing for extra-credit for the highest achieving students. Chapter exams are worth 200 points and quizzes are worth 20 points.  Students are encouraged to correct their quizzes for the average of the two grades.  Chapter assessments, including quizzes and exams, and the first semester final exam make up approximately 80% of the first semester grade with homework, including projects, making up the rest. The same 80–20% exam–homework ratio applies second semester with the exception that the final project replaces the final exam. 


