AP STATISTICS
Course Syllabus

Technology:  TI 83 Plus and TI 84 
Text:  Yates, Moore and McCabe,  The Practice of Statistics (3rd Edition), W.H. Freeman and Company, NY
Course Design

I believe Advanced Placement Statistics to be one of the most important math classes for a high school student to take.  Statistics can be found all around us, although sometimes we take the provided information for granted.  This class allows students to focus on the presentation and gathering of data and to evaluate the validity of claims all around them.  The class provides students with the background necessary to conduct their own study, gather the data in an appropriate manner and analyze their findings, eventually making some inference regarding their theories.  The final project in the course (after the AP Exam) provides students with the opportunity to conduct their own study and present their findings.

Students will be encouraged to sit in groups so that they can discuss ideas and criticisms through the course of the class.  Statistics allows for a great deal of debate on practices and findings.  In small groups students can easily discuss amongst themselves the particulars of a statistical study.

Homework assignments will be given at the beginning of each chapter, rather than nightly.  I find it important that students work on the assignment continuously as the material is covered.  Students should address problems as they are covered in class.  Problems sets may also be given during each unit composed of sample AP multiple choice and open ended questions pertaining to the chapter.

Statistics is an extremely practical course, in which the ideas and material can be applied to various activities.  Students will participate in small activities in and out of class, as individuals and sometimes in groups.  The activities will help students to apply the ideas presented in class.  Students will also be assigned projects, which they may complete in groups, which cover and assess the units discussed in class.  
The calculator will be used daily in the classroom.  A projector will be used to model different functions and commands on the calculator.  While an emphasis will be made that students use standard tables and show all work, they will be exposed to the statistical abilities of the calculator.  Fathom will also be introduced as a statistical software package.  Students will be encouraged to complete class projects using graphs and summary tables generated on Fathom.

Chapters 1:
· Classifying Types of Variables and Data

· Defining Statistics

· Creating and analyzing each of the following:

· Frequency Distribution

· Histogram

· Stem and Leaf Plot

· Expanded and Back to Back

· Dot Plots

· Box and Whisker Plots

· Modified Box Plots

· Side By Side Box Plots

· Ogives

· Bar Graphs

· Pie Charts

· Calculating and Analyzing Measures of Center

· Mean, Median, Mode

· Calculating and Analyzing Measures of Spread

· Standard Deviation, Range, Variance and IQR

· Linear Transformations On Measures of Mean and Spread

· Describing Distributions Based on Center, Spread, Shape and Outliers

· Comparing Distributions

Activities and Projects:


Histogram Matching Activity- Students must match histograms to summaries of data.


Mow No Mow Project – Students will compare two randomly selected data sets, graphically and numerically.  They must describe the data and compare the separate sets of data.  Students will also assess the Normality of the data sets.  

Chapter Test


HW Problem Set
Chapters 2:

· Define the normal curve and the standard normal curve.
· Standardizing normal curves and values.
· Empirical Rule.
· Normal Curve Applications.
· Finding Area Under a normal curve.
· Using the standard normal table.
· Using the TI 83 calculator.
· Finding the z value corresponding to a given area.
· Using the standard normal table.
· Using the TI 83 calculator.
· Assessing the Normality of Data.
· Box Plots and Other Graphical Displays.
· Checking the Empirical Rule.
· Normal Quantile Plots.
· Creating and Analyzing Normal Quantile Plots.
· Using the TI 83.
Activities and Projects:


Students will be instructed to use the table to solve all normal curve problems.  The Calculator will be used as a quick check, or a method to answer multiple choice questions.  


Chapter Test


HW Problem Set
Chapters 3 and 4:  
· Creating and Describing Scatter Plots
· Finding and interpreting the correlation coefficient.

· Using a formula

· Using the TI 83

· Using the ellipse method of estimation

· Interpreting the Coefficient of Variation to discuss the percent of variation that is explained and left unexplained by the LSR.

· Discussing the ideas behind the Least Squares Regression Equation.

· Finding the equation of the LSR.

· Discussing the relationship between the r value and the slope of the line.

· The line always passes through the mean of the x’s and the y’s.

· Using the TI 83

· Finding the residuals of points.

· For an individual point, by hand.

· Using the calculator find all residuals at once.

· Determining if a point is an outlier or an influential observation.

· Creating a residual plot and interpreting the plot.

· The sum of the residuals = 0.

· Transforming Data to Determine if it is better fit by a power or exponential equation.

· Log of y on the x’s.

· Log of y on the log of x’s

· Fitting a line to the transformed graphs and finding the correlation coefficient.

· Transforming the linear equations back to the exponential or power equations.

· Determine the type of relationship between x and y based on residual plots and coefficients of determination.

· Investigating Causation.

· Discussing what it takes to show causation.

· Other scenarios:  Lurking Variables, Confounding Variables

Activities and Projects:


Students will use the graphing calculators, and Excel, to determine different regression equations and model the equations on the scatter plot.  Students will transform data and create residual plots on the calculator as well to determine which is the best fit equation.


Regression Project:  Students will need to investigate data and determine which regression equation best fits the data, using Excel.  

Chapter Test


HW Problem Set
Chapter 5 

· Statistically Sound Methods of Gathering Data
· Census
· Surveys
· Experiments
· Sources of Bias when Conducting a Survey
· Response Bias
· Non Response Bias
· Voluntary Response Bias
· Poorly Worded Questions
· Statistically Sound Sampling Techniques
· Random Sampling
· Simple Random Sampling
· Stratified Sampling
· Designing a Statistically Sound Experiment 
· Control
· Randomization
· Replication
· Using a random number generator or a random number table
· To draw a random sample
· To perform a simulation
Activities and Projects:


Chapter Test


HW Problem Set

End of the Year Project:  Students will design their own survey or experiment and gather data.  They will analyze the data and draw a conclusion regarding the data.  
Chapter 6
· Determining Basic Probabilities

· Counting Procedures:  Permutations, Combinations and the Counting Principle

· Experimental Probability and Theoretical Probability

· Law of Large Numbers

· Law of Averages

· Unions and Intersections

· Venn Diagrams

· Conditional Probabilities

· Baye’s Theorem

Activities and Projects:


Monty Hall Activity:  Students will compare theoretical probabilities to experimental probabilities.


Chapter Test


HW Problem Set


Chapters 7 and 8:
· Defining Random Variables
· Continuous and Discrete

· Probability Distributions

· Requirements of a probability Distribution

· Mean of a Random Variable

· Standard Deviation of a Random Variable

· Expected Values

· Binomial Distributions

· Rules for a Binomial Setting

· Binomial Probabilities

· Using Formula

· Using TI 83

· Mean of a Binomial Distribution

· Standard Deviation of a Binomial Distribution

· Normal Approximation of a Binomial Distribution

· Geometric Distributions
· Rules for a Geometric Setting

· Geometric Probabilities

· Using Formula

· Using TI 83


· Mean of a Geometric Distribution

· Standard Deviation of a Geometric Distribution
Activities and Projects: 

Students will learn how to use formulas to evaluate probabilities but will also learn how to  use the calculator to quickly evaluate the same probabilities.

Chapter Test


HW Problem Set
Chapter 9
· Sampling Distributions

· Central Limit Theorem

· Proportion Distributions

Activities and Projects:


Spinner Activity:  The activity will show how the Central Limit Theorem works for a sample of two spins of a wheel.


Chapter Test


HW Problem Set
Chapters 10 - 12
· Estimating The Mean of a Population Using Confidence Intervals

· With Population Standard Deviation Known

· With Population Standard Deviation Unknown
· Conducting Hypothesis Tests Regarding the Population Mean

· With Population Standard Deviation Known

· With Population Standard Deviation Unknown

· Assumptions For Inference Using Normal Curve

· Student T Distribution

· Assumptions For Inference Using Student T Distribution

· Estimating An Appropriate Sample Size

· Estimating the Proportion of a Population Using Confidence Intervals

· Conducting A Hypothesis Test Regarding the Proportion of a Population

· Assumptions for Inference with Proportions

· Estimating the Mean Difference Using Matched Pairs

· Conducting a Hypothesis Test Regarding the Mean Difference Using Matched Pairs

· Interpreting Confidence Intervals

· Interpreting Hypothesis Tests

· Type I and Type II Errors

· Power of a Hypothesis Test

Activities and Projects:


Chapter Test


HW Problem Set End of the Year Project:  Students will design their own survey or experiment and gather data.  They will analyze the data and draw a conclusion regarding the data.  

Chapter 13
· Estimating the Difference Between the Means of Two Populations Using Confidence Intervals

· With Population Standard Deviations Known

· With Population Standard Deviations Unknown

· With a Pooled Population Standard Deviation

· Conducting Hypothesis Tests Regarding the Means of Two Populations

· With Population Standard Deviations Known

· With Population Standard Deviations Unknown

· With Pooled Population Standard Deviation

· Estimating the Difference Between the Proportion of Two Populations Using Confidence Intervals

· Conducting A Hypothesis Test Regarding the Proportions of Two Populations

· Assumptions for Inference With Two Samples

Activities and Projects:


Chapter Test


HW Problem Set 

           End of the Year Project:  Students will design their own survey or experiment and gather data.  They will analyze the data and draw a conclusion regarding the data.  
Chapter 14
· Creating Two Way Tables

· Determining If There is a Relationship Between Two Categorical Variables

· Chi Squared Hypothesis Test

· Test of Homogeneity

· Test of Population Proportions

· Test of Association

· Assumptions Necessary in Chi Squared Inference

Activities and Projects:


Chapter Test


HW Problem Set 

           End of the Year Project:  Students will design their own survey or experiment and gather data.  They will analyze the data and draw a conclusion regarding the data
Chapter 15
· Hypothesis Test Regarding the Slope of a Regression Equation

· Confidence Intervals Regarding the Slope of a Regression Equation

· Assumptions Necessary in regression inference.  

