


AP Statistics Audit Submission

Materials used:

Bohan. AMSCO’s AP Statistics. New York: AMSCO, 2000
Bock, David E., Velleman, Paul F. and Richard D.  DeVeaux.  Stats: Modeling the World.  Boston:  Pearson/Addison-Wesley, 2004. (And all ancillary materials)

Brase,Charles Henry and Corrine Pellillo Brase.  Understandable Statistics.  Boston:  Houghton Mifflin Company, 2003. (And all ancillary materials)

Carroll, Anne M., Ruth E. Carver, Susan A. Peters and Janice D. Ricks.  Preparing for the Statistics AP Exam with Stats: Modeling the World.  Boston:  Pearson/Addison-Wesley, 2004. 

Hinders, Duane C.  Five Steps to a Five.  New York:  McGraw – Hill Companies, 2004. 

Peck, Roxy, Chris Olsen and Jay Devore.  Introduction to Statistics and Data Analysis.  Belmont:  Brooks/Cole—Thomson Learning, 2001. 

Rossman, Allan J., Beth L. Chance and J. Barr von Oehsen.  Workshop Statistics; Discovery with Data and the Graphing Calculator.  New York:  Springer-Verlag, 1997.

Scheaffer, Richard L., Ann Watkins, Mrudulla Gnanadesikan and Jeffrey A. Witmer.  Activity Based Statistics.  New York:  Springer-Verlag, 1996.

Spurrier, John D., Don Edwards and Lori A. Thombs.  Statistics: Learning by Doing.  Island Park:  Whittier Publications, Inc., 1999. 

Additional materials used:

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

Chances of a Lifetime from the video series Life by the Numbers. WQED Pittsburgh, 1998.

Technology resources used:

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

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

The school has two computer labs each with 25 computers. Each computer has EXCEL and FATHOM. Two or three times per grading period class meets in the computer lab so students can become familiar with our software packages and complete lab assignments. Before and after school and during lunch breaks students have access to the same technology through computer stations in the media center. This access is usually used for research and project work. For the upcoming school year there is to be a SMARTboard installed in the classroom. 

Other materials used come from teacher created labs, projects and worksheets or from AP workshops, institutes and Internet resources. During each grading period students are required to read and report on an article from a newspaper, journal, magazine or Internet source. The article must be about the results of a statistical study or about an application of study results.

 For class activities to provide meaning and practice in context for course content, students often use data sets they have collected from in-class lab activities. Data sets originally gathered for one purpose are later returned to and analyzed with different techniques to achieve different goals. These activities are accomplished in partner, team and sometimes whole class groupings and seek to weave together the themes of exploring, planning, modeling and confirming through the use of data. During each grading period a project using all previous themes is assigned. The project focuses on the most recently studied concepts but contains parts that require using earlier concepts and skills as well.

A test is given at the conclusion of each unit of study. The format of each test is to contain some multiple choice questions and some free response questions. The free response often include an actual free response question taken from AP Central chosen to best coincide with the current unit of study. Each semester ends with a cumulative exam.

 During the second semester, in the weeks before the national exam, students take the released 1997 and 2002 exams. They also work all the remaining free response questions through a combination of homework and class work assignments. Work on these questions occurs in various settings of individual, partner and team work. Scoring of these questions is sometimes by the instructor with feedback on how to improve the response for AP reading, sometimes by a peer using AP scoring guidelines and sometimes by the student using AP scoring guidelines. 

Following is the curriculum guide for an AP Statistics course. Samples of a project, a lab and a test are included after the complete guide. 
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Instructional Planning and Pacing Guide: AP Statistics

Core Instructional Materials: Houghton  Mifflin Co. Understandable Statistics
Developed in Summer 2005: updated Spring 2007
[image: image2..pict]Abbreviations for other materials used


AAO = Against All Odds video series




SMW =  Stats Modeling the World  Bock, Velleman, DeVeaux 


POD = Introduction to Statistics and Data Analysis  Peck, Olsen, Devore 


F S F = Five Steps to a Five Duane Hinders 


SLD = Statistics: Learning by Doing Spurrier, Edwards, Thombs 


ABS = Activity-Based Statistics Scheaffer, Gnanadesikan, Watkins, Witmer


AM = AMSCO’s AP Statistics  James F. Bohan

	Major Concepts
	      Projected Number of Days

	     Vocabulary and overview of populations, samples and sampling methods
	                  10

	      Methods for organizing data
	                  10

	      Averages and variation
	                  10

	      Elementary probability theory
	                  10

	      Probability distributions for discrete random variables (not special types)
	                   8

	      Binomial and geometric distributions
	                   9

	      Normal distributions
	                   8

	      Sampling distributions
	                   8

	      Combining and transforming random variables
	                   6

	      Assumptions and conditions for inference 
	                   4

	      Confidence intervals for 1 sample
	                   6

	      Confidence intervals for 2 samples
	                   8

	      Hypothesis testing for 1 sample
	                   6

	      Hypothesis testing for 2 samples
	                   8

	      Power of a test and types of errors
	                   6

	      Bivariate data – linear regression, correlation, inference
	                  10

	      Transformations to achieve linearity 
	                   9

	      Chi 2 Tests – independence, goodness-of-fit, homogeneity
	                  10

	      Multiple Regression – methods and inferences
	                   8

	      ANOVA tests
	                   8

	      Days for course testing and visits to computer lab
	                  12

	      Days for adjustments for district or state testing, exams, etc.
	                   6

	      Total number of days
	                  180


This course is actually offered as two separate semester courses in a high school that uses the semester block schedule. The first course is titled Probability/Statistics Honors and serves as a pre-AP class. Topics from the above description through the linear regression unit are covered in the first semester course. Students who also take the second semester course, titled AP Statistics, will do the additional topics listed after bivariate data and will revisit most first semester topics for more in depth study. The number of days as listed in the above curriculum guide overview includes time spent on those topics for both semesters. Standards listed on the more detailed curriculum guide that follows refer to state mandated course content standards that apply only to the first semester course.      

INSTRUCTIONAL PLANNING AND PACING GUIDE

Course Title:
AP Statistics

	Instructional Objectives for Probability and Statistics Honors 
	Prob/Stat Standard(s) 
	Direct Instruction

(Textbook section or supplementary material)
	Student Activities

	Vocabulary and Overview of Populations and Samples

(10 days)
	
	
	

	Types of Variables 
	I B,1
	1.1
	First M & M Lab, Personal Data Report



	Methods of Sampling
	I A, 6
	1.2 , AAO 14 Samples and Surveys
	Random Rectangles - ABS

	Simulations
	III A, 1
	1.3
	Counting Successes - ABS

	Designing Experiments/Observational Studies
	II C, 1,2

I A ,1
	1.4
	Evaluate news article reporting results of a study or experiment

	Data Analysis Process
	
	POD 2.2
	

	Considerations when collecting data
	
	POD 2.3
	

	Controlling experiments – blocking and factors
	
	AM 4.3   AA0 13 Blocking and Sampling: Experiments and Samples
	ABS 21-7 – 21-14

	Designing observational studies – avoiding lurking variables and confounding variables


	
	AM 4.4
	

	
	
	
	

	Organizing Data (10 days)
	
	
	

	Frequency Tables and Graphs of Discrete or Categorical Data( Bar, segmented bar, circle & pareto)
	I C,1


	2.1
	Graphs of discrete personal data from all classes

	Frequency Tables and Graphs of 

Continuous Data(Histogram, ogive, time series)


	I C,1


	2.1
	Graphs of continuous personal data from all classes

	Shapes of Distributions, stemplots
	I.A. 2

I.A. 5
	2.2 , AAO 2 Picturing Distributions
	The Shape of the Data Matters - ABS

	Comparing Distributions
	I C, 2
	2.3
	TI 83 Graphing and organizing data activity

	Choosing the Best Graph to Convey Results
	I C, 2
	Chapter 2 Application 1
	Gummy Bears in Space - ABS

	Recognizing and Revising

Misleading Graphs
	I C, 1
	Collection of examples from newspapers and advertising
	

	 Effective Methods to Provide Additional Information on Graphs
	
	Supplemental unit based on Edward R. Tufte’s The Visual Display of Quantitative Information
	

	
	
	
	

	Averages and Variation

( 10 days)
	
	
	

	Measures of Center – mode, median, mean
	I D. 1

I D, 2
	3.1
	Measures calculated for group Gummy Bear results

	Data Transformations and Effects on Measures of Center
	III C, 1

III C, 2
	3.1
	Units of Gummy Bear results converted and center measures recalculated

	Measures of Variability – range, variance,

standard deviation


	I D, 2
	3.2
	Matching Statistics to Graphs - ABS

	Coefficient of Variation,

 Control Charts for µ


	I D, 2
	3.3, 6.1
	Water Pour Lab (Process Control and Variability)

	Chebyshev’s Theorem and

 the Empirical Rule


	II A, 3
	3.2
	

	Measures of position - %iles, quartiles, outliers based on µ and σ


	I D, 3
	3.4
	Meter Stick Drop Lab (Reaction Time)

	Boxplots, dot plots, 5 Number summary


	I C, 2
	3.4  AAO 3 Describing Distributions: Numerical Descriptions
	Fathom usage to create graphs and find summary stats for class Gummy Bear data and meter stick drop class data

	IQR, outliers by 1.5 IQR, side-by-side boxplots
	
	3.4
	Calculator use to create boxplots and find summary stats

	
	
	
	

	Elementary Probability Theory  (10 days)
	
	
	

	Vocabulary and History of Probability Theory


	IV A, 1,2
	4.1   AAO 15 What Is Probability?
	Spinner and Dice Data Gathering

	Law of Large Numbers,

Probability = Relative Frequency = Area


	IV D,1
	4.1   

Chances of a Lifetime             video from PBS series Life by the Numbers
	Answer questions pertaining to 

video content

	Compound probability events
	IV D, 1,3

IV E, 1
	4.2  AAO 16 Random Variables
	Spinner and Dice Lab questions answered

	Conditional Probability


	IV D,2
	4.2
	

	Tree diagrams and Permutations


	IV A, 2
	4.3 SMW Chapter 15
	

	Combinations


	
	4.3
	

	
	
	
	

	Discrete Random Variables and Probability Distributions 

(8 days)
	
	
	

	What is a probability distribution?
	IV B, 1,2
	5.1, F S F Chapter 8 POD 7.1,7.2
	Tack Toss data Gathering



	Finding mean and standard deviation of a probability distribution


	IV C, 1,2
	5.1 POD 7.3,7.4
	Tack Toss Lab questions answered

	Expected value of a probability distribution
	
	5.1
	Play the Game lab

	
	
	
	

	Binomial and Geometric Distributions(9 days)
	
	
	

	Recognizing  Binomial probability distributions


	IV A, 3
	5.2   AAO 17 Binomial Distributions
	ESP lab

	Finding mean and standard deviation of a binomial distribution
	
	5.2  SMW Chap.17
	

	Recognizing Geometric probability distributions


	
	5.3 POD 7.5
	Collect the Entire Set lab

Waiting for Reggie Jackson lab ABS

	Finding mean and standard deviation of a geometric distribution


	
	5.3 SMW Chap.17
	Shell-shocked lab

	
	
	
	

	Normal Distributions

(8 days)
	
	
	

	What is a normal distribution?


	II A, 2,3
	6.1   AAO 4 Normal Distributions
	

	Standardizing results with z values


	IV B, 1,2
	6.2
	What is Normal for a Cookie lab

	Probability of a z value


	IV C, 1,2
	6.3   AAO 5 Normal calculations
	

	Distributions and their applications using TI 83 calculator


	IV C, 1,2


	SMW Chap. 6
	Meter stick drop lab revisited

	
	
	
	

	Sampling Distributions

(8 days)
	
	
	

	What is a sampling distribution?


	III A, 1,2


	7.1
	Spinning Pennies - ABS

	Central Limit Theorem
	III B, 1,2
	7.2   AAO 18 The sample Mean and Control Charts


	Cents and the Central Limit Theorem - ABS

	Sampling distributions for proportions


	III B, 2
	7.3
	M & M Lab for proportions of a color mean and standard deviation

	Control charts for means and proportions


	IV B, 2
	7.3
	

	
	
	
	

	Combining and transforming random variables( 6 days)
	
	
	

	Differences in random variables and algebraic variables
	
	SMW Chap. 16 

POD 7.4
	Article from AP Central Random Variables vs Algebraic Variables

	Difference in transforming and combining random variables
	
	SMW Chap. 16

POD 7.4
	

	 Mean and standard deviation for transformed random variables
	
	SMW Chap. 16 

AM 5.8
	Three Calculator Simulation Activities from AP Central

	Mean and standard deviation for combined random variables
	
	SMW Chap. 16
	

	
	
	
	

	Preparing for Inference – Conditions and Assumptions ( 4 days)
	
	
	

	What is inference?
	
	AM 4.2
	Article – Is That an Assumption or a Condition? from AP Central

	Overview of procedures and necessary conditions and why they are necessary
	
	SMW Chap. 18 and Quick guide to Inference
	10% Assumption for Inference article from AP Central

	Deciding what distribution you have
	
	POD 3.4, 7.8
	Is It Normal article from AP Central

	
	
	
	

	
	
	
	

	Confidence Intervals to Estimate Parameters (14 days)
	
	
	

	Should a confidence interval be used
	
	POD 9.4
	

	Point estimates vs. interval estimates


	III B, 2

III D, 1
	8.1   AAO 19 Confidence Intervals
	

	Estimating means with large samples
	III B, 2

III D, 1
	8.1 F S F Chap.9
	How Long Is a Last Name Lab

	Estimating means for small samples
	III B, 2

III D, 1
	8.2   AAO 21 Inference for One Mean
	What is the Weight of a Shoe Lab



	Estimating Proportions
	III B, 2

III D, 1
	8.3   AAO 23 Inference for Proportions
	M & M Lab for proportions of a color 

	Estimating differences in means or proportions
	III B, 2

III D, 1
	8.5   AAO 22 Comparing Two Means
	

	Choosing sample sizes


	III B, 2
	8.4
	

	
	
	
	

	Hypothesis Testing (14 days)
	
	
	

	Should a hypothesis test be used?
	
	POD 10.6
	

	The Logic of Hypothesis Testing


	III D, 2
	9.1   AAO 20 Significance Tests     FSF Chap. 10
	

	Large Sample Mean Tests


	III D, 2
	9.2
	

	Finding p Values for Hypothesis Tests


	
	9.3
	Length of Last Names Hypothesis Test

	Small Sample Mean Tests


	
	9.4
	Weight of a Shoe Hypothesis Test

	Z Test of Single Proportion
	
	9.5
	M & M Proportion Test

	Testing Differences in Means in Independent Samples


	
	9.7
	Girls Are More Flexible Than Boys hypothesis test

	Testing Differences in Means in Dependent Samples


	
	9.6
	Warming Up Improves Flexibility hypothesis test

	Testing Differences in Proportions for Independent Samples


	
	9.5
	The Proportion of Brown is the same in plain and crispy  M & M’s hypothesis test

	
	
	
	

	Power of a Test and Types of Errors (6 days)
	
	        
	

	Making Errors – Type 1 and Type 2
	
	9.1  POD 10.2,10.5
	

	Trade-offs in β and α
	
	SMW Chap. 21
	

	P value meaning and use
	
	9.3
	

	Power of the test – how to increase and consequences
	
	SMW Chap.21
	

	
	
	
	

	Bivariate Data – Linear Regression,  Correlation and Inference

(10 days)
	
	
	

	Relating two data sets
	I C, 1

I D, 5
	10.1 F S F Chap.5 
	Real and Perceived Distances SLD

	Displaying bivariate data to observe patterns


	I D, 5

I B, 2
	10.1 SMW Chap. 7
	

	Finding equations to fit data


	II D, 1,2
	10.2 SMW Chap. 8
	Vitruvian Man lab 

	Meaning and value of residuals


	II B, 2,3
	10.2  SMW Chap. 9  AAO 8  Describing Relationships
	

	Correlation values and meaning


	II B, 1,3
	10.3   AAO 9 Correlation
	 Potato Variables lab

	Influential points and outliers
	
	SMW Chap. 9

POD 5.4
	

	Confidence intervals for slopes and predictions


	
	10.4   F S F Chap. 11 
	

	Significance tests for slopes and correlations
	
	10.4 SMW Chap.27  AAO 25 Inference for Relationships


	

	
	
	
	

	Transformations to Linearity

(9 days)
	
	
	

	Why re-express data 
	
	SMW Chap.10
	

	Exponential transformations
	
	AM 6.3   AAO 7 Models for Growth
	

	Power transformations
	
	AM 6.3
	

	Logarithmic transformations
	
	AM 6.3
	

	
	
	
	


	Chi2 tests for counts and categories

(10 days)
	
	
	

	Chi square distributions
	
	11.1   POD 12.1              F S F Chap. 12
	

	Tests of Independence
	
	11.1 POD12.2  

 AAO 24 Inference for Two-way Tables
	

	Tests of Homogeneity
	
	SMW p. 527-529


	

	Tests of Goodness of Fit
	
	11.2
	

	Confidence intervals for variance and standard deviation
	
	11.3
	

	
	
	
	

	Regression for Multiple Variables

(8 days)
	
	
	

	Basic terminology and notation 
	
	 10.5 

AAO 10 Multidimensional Data Analysis
	EXCEL lab using given data sets from Brase text and disk

	Interpreting computer output
	
	10.5 AM 8.2  

 POD 14.1,2
	Mulreg downloaded program for TI 83 calculators

	Confidence intervals and significance tests for coefficients
	
	10.5   POD 14.3
	

	
	
	
	

	ANOVA tests( 8 days) and the F distribution
	
	
	

	Testing two variances & the  F distribution
	
	11.4
	

	One-way ANOVA
	
	11.5
	TI 83 calculator & EXCEL

	Intro. To two-way ANOVA
	
	11.6
	

	Final project
	
	
	


AP Statistics Final Project 

I. Rationale: Describe some questions or concerns that led to your selection of topic(s). 

II. 
Describe a planned data gathering strategy that employs 

sampling and implement the strategy to obtain 20-30 data values. 

III. 
Perform one sample inference for a mean or proportion to address a question or concern described in your rationale. Include justification of your choice of procedures and 


interpretation of your result. 
' 

IV. 
Perform two sample inference for a difference in means or 

proportions to address a question or concern described in your rationale. Include justification of your choice of procedures and interpretation of your result. 

V. Perform a chi squared test to address a question or concern described in your rationale. Include justification of your choice 


of procedures and interpretation of your result. 
 

VI. 
Perform an ANOVA test to address a question or concern 

described in your rationale. Include justification of your procedure and interpretation of your result. 

VII.
Develop a multiple regression model to address a question or concern described in your rationale. Include interpretations of your coefficients, a test for the significance of each coefficient and an interpretation of your coefficient of multiple determination. Use your regression model to make a prediction about your response variable. 

The inference procedures used in III and IV must be different. One should be a confidence interval and the other should be a hypothesis test. You may decide which procedure to use for which sample type. 

A completed project consists of a report and a presentation. The report is due May 15. Presentations can be done on May 16 or 17. 

Scoring for each component is as follows: 

Rationale     10 points 

. Sampling     15 points Inference1   10 points· Inference2   10 points 


Chi2 
15 points 


ANOVA 
15 points 


MulReg 
25 points 




Length of Last Names Lab

Gather 18 randomly chosen names (without replacement) from the pages you received from the given page from the phone directory. To do this use the calculator instruction RNDINT found under Math-Prb and specify the selection field as ( first phone number on your page, last phone number on your page, how many numbers you want to see displayed at one time ). If the number the calculator selects is not assigned to someone or if it is assigned to a business, discard that number and move on to the next.

1. After a name is selected record it and count the number of letters in the last name. 


2. After all the data is gathered, enter the data into the calculator and find the mean and sample standard deviation for your data. Use this information for completing the other parts of the lab.


3. Conduct a hypothesis test based on your sample mean and the hypothesis that typically last names have 7 or fewer letters. Use an alpha level of .04. Be sure to clearly show all five steps of the hypothesis test. 


4. Produce a boxplot of your raw data and describe the distribution of name lengths in your sample.


5. Construct a 95% confidence interval for the mean last name length

6. Make a chart showing the likelihood of the last name containing each number of letters as shown below:

Number of letters

Probability of last name length

4 or fewer










5 letters











6 letters











7 letters











8 letters











9 letters








_____

10 letters_____________________________________________

More than 10 letters___________________________________

7. Use your table of probabilities to answer these questions:


(a) How likely is a last name to contain more than 5 letters but fewer than 9 letters?


(b) If application forms provide 8 spaces for last names, how likely is an applicant to be unable to put a complete last name on the form?


(c) How likely is an applicant to have 3 or fewer empty spaces on the last name part of the form?

(d) If 50 applicants apply on a day, how many will be unable to give their complete last name in the spaces provided?

Honors Probability & Statistics    Chapter 10      Linear Regression Test
I. For the given data set show how formulas are used to find x, y, b0, b1 and r. Let x = length of a bass in inches and y = weight of the fish in pounds.

	X 
	Y
	Xi - Xbar
	Yi - Ybar
	   (Xi - Xbar)( Yi - Ybar)
	  (Xi - Xbar)2   

	20
	2
	
	
	
	

	24
	4
	
	
	
	

	36
	12
	
	
	
	

	41
	15
	
	
	
	

	46
	20
	
	
	
	


II. For the given data set use the calculator to find the least squares regression line’s equation, all the predicted values, all the residuals, the correlation coefficient, the coefficient of determination, a new requested predicted value, an 85% confidence interval for the new prediction and a 90% confidence interval for the slope.  Also make a scatter plot of the data, draw the LSRL on the graph and make a residual plot. In the context of the problem interpret the y intercept, the slope, the correlation coefficient, the coefficient of determination, the confidence interval for the new prediction and the confidence interval for the slope. Comment on what the scatter plot and residual plot reveal about the relationship between the variables.

A marketing analyst is studying the relationship between x = the $ amount spent on advertising and y = the $ increase in sales. Both are in thousands of dollars.

	X
	Y
	Ŷ
	residual

	15
	340
	
	

	28
	260
	
	

	19
	152
	
	

	47
	413
	
	

	10
	130
	
	

	92
	855
	
	


Chapter 10 Answer sheet
Prob/Stat-H       Name____________________________________

I.(34 points)  Calculations for  x =



y = 

Values of
Sx =


sy =

Calculations for b0
Calculations for b1
Calculations for r

II.(66 points)   LSRL equation

Y intercept with explanation

Slope with explanation

Correlation coefficient with explanation

Coefficient of determination with explanation

90% confidence interval for the slope with interpretation

Prediction for the increase in sales if $37,000 is spent on advertising

85% confidence interval for the prediction with interpretation
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