ADVANCED PLACEMENT STATISTICS
LENGTH OF TIME: 

90 minutes per day for one semester
GRADE LEVEL: 

11-12
COURSE STANDARDS:

Students will:

1. Interpret, summarize, and compare graphical displays of distributions of univariate data (PA Std 2.5.11B, 2.6.11B)

2. Interpret, summarize, and compare graphical displays of distributions of bivariate data (PA Std 2.5.11B, 2.6.11B)

3. Overview methods of data collection (PA Std 2.6.11E)

a. Plan and conduct surveys (PA Std 2.6.11A, 2.6.11B)

b. Plan and conduct experiments (PA Std 2.6.11A, 2.6.11B, 2.7.11B)

4. Anticipate patterns in advance (PA Std 2.6.11D, 2.7.11D)

5. Produce models using probability and simulation (PA Std 2.7.11B)

6. Simulate sampling distributions (PA Std 2.7.11C)

7. Use normal, geometric, and binomial to assess probabilities of events (PA Std 2.7.11D)

8. Confirming models with confidence intervals 
9. Perform test of significance
RELATED PA ACADEMIC STANDARDS FOR MATHEMATICS
2.5.11  Mathematical Problem Solving and Communication


B.  Use symbols, mathematical terminology, standard notation, mathematical rules, 


graphing and other types of mathematical representations to communicate 



observations, predictions, concepts, procedures, generalizations, ideas and results
2.6.11  Statistics and Data Analysis


A.  Design and conduct an experiment using random sampling.  Describe the data as an 


example of a distribution using statistical measures of center and spread.  Organize 


and represent the results with graphs.  (Use standard deviation, variance and t-tests.)

B.  Use appropriate technology to organize and analyze data taken from the local 



community.


D.  Make predictions using interpolation, extrapolation, regression and estimation using 


technology to verify them.


E.  Determine the validity of the sampling method described in a given study.

2.7.11
Probability and Predictions


B.  Apply probability and statistics to perform an experiment involving a sample and 


generalize its results to the entire population.


C.  Draw and justify a conclusion regarding the validity of a probability or statistical 


argument.


D.  Use experimental and theoretical probability distributions to make judgments about 


the likelihood of various outcomes in uncertain situations.

PERFORMANCE ASSESSMENTS:

Students will demonstrate achievement of the standards by:

1. Interpreting representations of data, comparing distributions of data, and critiquing conclusions and the use of statistics, both in school materials and in public documents.  (Course Standards 1 & 2)

2. Using computer word processing or spreadsheet software to construct projects and reports including mathematical modeling.  (Course Standards 3, 5, 8, & 9)

3. Solving “real-world” and routine problems using a variety of strategies and evaluating the results to determine reasonableness.  (Course Standards 3 & 5)

4. Using the communication skills of reading, listening, speaking, and writing to interpret and explain problem situations related to mathematics.  (Course Standards 1, 2, & 4)

5. Researching a distribution, collecting data appropriate to the properties of that distribution, and reporting to peers.  (Course Standards 6 & 7)

DESCRIPTION OF COURSE:

Upon completion of the course, the student will be able to use mathematical models to design statistical experiments, gather large amounts of data, organize and interpret the data, use the data to predict and communicate the meaning of the data to those unfamiliar with the procedures and methods associated with statistics and probability.  

This is a course that begins with descriptive statistics in one and two variables.  It becomes inferential where students will make hypotheses and inferences about a population based on a sample from that population.  They will use inferential testing techniques to help them organize and analyze the results.  Finally, they will write interpretations with a specific confidence interval.
TITLES OF UNITS:

Unit 1/Outcome 1






24 class periods

Organizing Data/ Patterns

1. Exploring Data.

2. The Normal Distribution.

3. Examining Relationships.

4. More on Two-Variable Data.

Unit 2/Outcome 2






7 class periods

Producing Data: Samples, Experiments, and Simulations.

1. Producing Data.

Unit 3/Outcome 3






18 class periods

Probability: Foundations of Inference

1. The study of randomness.

2. Random variables.

3. The Binomial and Geometric Distributions.

4. Sampling Distributions.
Unit 4/Outcome 4






30 class periods

Inference:  Conclusions with Confidence

1. Intro to Inference. 

2. Inference for Distributions.

3. Inference for Proportions.

4. Chi- Square.

5. Inference for Regressions

Exam Review







5 days

Minitab Time throughout course




6 days

Unit 5/Outcome 5






(Time Permitting - 
Post Exam Topic






based on full year or
1. Inference for population spread.



semester long courses)
2. One- Way Analysis of Variance.

SAMPLE INSTRUCTIONAL STRATEGIES:

1. Personal exploration

2. School/activity based projects

3. Reflections papers

4. Test design – free response questions
5. Large and small group activities

6. On-line activities (CDrom applets)
7. Oral/video presentations

8. Mathematical modeling

9. Computer spreadsheets/databases (minitab/Excel)
10. Calculators

11. Peer instruction

MATERIALS:

1.  The Practice of Statistics; Yates, Moore, Starnes; Freemann, 2002
2. TI-83/84 plus/silver calculators (Optional: TI-89)

3. Microsoft Excel/Minitab software
4. On-line computer web sites

5. Library books, magazines, newspapers

6. Teacher generated materials

7. Journals

8. AP Stat Listserv

METHODS OF ASSISTANCE AND ENRICHMENT:

1. Teaching notebook organization & related strategies

2. Instruction on math textbook reading, notetaking, and self-evaluation

3. Open ended, rubric graded, questions taken from previously released AP exam

4. Open ended discussion and reflection

5. Outside of class assistance

6. Addressing a variety of learning styles through variations in delivery

PORTFOLIO DEVELOPMENT:

Students will enter work which gives evidence of continued growth and improvement such as major comprehensive projects, written responses to thinking involved in solving problems, and personal reflections on strengths, weaknesses, and areas of accomplishments. Entries will give substantial evidence of accomplishment of written curriculum.

METHODS OF EVALUATION:

1. Tests/quizzes

2. Reports/projects

3. Discussion

4. Peer-evaluation techniques

5. Classwork

6. Homework

INTEGRATED ACTIVITIES:

1.
Concepts

· Designs and gathers data

· Descriptive statistics; organize and analyze data

· Inferential statistics; interpret the data

2.
Communication

· Oral presentations with graphs, overheads, and computer software to support topic

3.
Thinking/Problem Solving

· Solve open ended problems using convincing arguments with whatever data is available

4.
Application of Knowledge

· Pose a question, write a survey, gather data, make inferences with degrees of confidence, and defend point of view

5.  
Interpersonal Skills

· Working in groups to strategize and solve problems
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