INTRODUCTION TO STATISTICS
LENGTH OF TIME: 

90 minutes per day, one semester
GRADE LEVEL: 

11-12
COURSE STANDARDS:
Students will:

1. Organize, analyze and display one and two variable data using the appropriate frequency distribution, circle graph, line plot, histogram or summary statistics.  Use sampling techniques to draw inferences about large populations.   (PA Academic Std 2.6, 2.4)
2. Formulate a hypotheses to answer a question and use data to test hypotheses.  (PA Academic Std 2.6)
3. Estimate the size of the uncertainty associated with drawing an inference from a sample to a population.  Interpret representations of data, compare distributions of data, and critique conclusions and the use of statistics, both in school materials and in public documents.  (PA Academic Std 2.5, 2.6)
4. Explore questions of experimental design, use of control groups and reliability.  (PA Academic Std 2.6)
5. Create and use models of probabilistic situations and understand the role of assumptions in this process.  (PA Academic Std 2.4, 2.7)
6. Use concepts such as equally likely, sample space, outcome, and event in analyzing situations involving chance.  (PA Academic Std 2.7)
7. Construct appropriate sample spaces, and apply the addition and multiplication principles for probabilities.  (PA Academic Std 2.7)
8. Use the concept of probability distribution to discuss whether an event is rare or reasonably likely.  (PA Academic Std 2.7)
9. Choose an appropriate probability model and use it to arrive at a theoretical probability for a chance event.  (PA Academic Std 2.5, 2.7)
10. Design simulations including Monte Carlo simulations to estimate probabilities.  (PA Academic Std 2.5, 2.7)
11. Work with the normal distribution in some of its basic applications.  (PA Academic Std 2.5, 2.6)
12. Use computer word processing and spreadsheet software to construct projects and reports.  (PA Academic Std 2.5, 2.6)
13. Solve “real-world” and routine problems using a variety of strategies and evaluate the results to determine reasonableness.  (PA Academic Std 2.5)
14. Use computer spreadsheets and databases for mathematical modeling.  (PA Academic Std 2.5, 2.6, 2.7)
15. Use the communication skills of reading, listening, speaking, and writing to interpret and explain problem situations related to mathematics.  (PA Academic Std 2.4, 2.5)
16. Use visuals such as graphs and slideshows constructed through the use of computer presentation software in small group presentations.  (PA Academic Std 2.5, 2.6, 2.7)
RELATED PA ACADEMIC STANDARDS FOR MATHEMATICS

2.4
Mathematical Reasoning and Connections

2.5
Mathematical Problem Solving and Communication

2.6
Statistics and Data Analysis

2.7
Probability and Predictions

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 Standard 1, 3, 5, 8, 11, 13)

2. Using computer word processing and spreadsheet software to construct projects and reports.  (Course Standard 1-14, 16)

3. Solving “real-world” and routine problems using a variety of strategies and evaluating the results to determine reasonableness.  (Course Standard 1, 3, 11, 13)

4. Using computer spreadsheets and databases for mathematical modeling.  (Course Standard 14, 16)

5. Using the communication skills of reading, listening, speaking, and writing to interpret and explain problem situations related to mathematics.  (Course Standard 1-13, 15)
6. Using visuals such as graphs and slide shows constructed through the use of computer presentation software in small group presentations.  (Course Standard 16)

DESCRIPTION OF COURSE:

A course in statistical methods that will equip the student with the ability to work with large amounts of data.  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.  Then becomes inferential where students will make inferences about a population based on a sample from that population.  Then 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






 5 class periods

Overview of Statistics – “Speaking of Statistics”

What is/are statistics

Sampling

Types of statistical study

Should you believe a statistical study?

Unit 2/Outcome 2






6 class periods

A. Be able to identify data by type

B. Understand sources of error

1. Data types and levels of measurement

2. Dealing with errors

3. Uses and abuses of percentages in statistics

4. Index numbers

Unit 3/Outcome 3






6 class periods

A. Create and Interpret Frequency Tables

B. Create and Interpret Basic Types of Graphs

1. Frequency tables

2. Picturing distributions of data

3. Graphics in the media

4. A few cautions about graphics

Unit 4/Outcome 4






8 class periods

A. Understand and Calculate Common Measures of Center

B. Describe the General Shape of a Distribution

C. Understand and Calculate Common Measures of Variation

1. What is average?

2. Shapes of distribution

3. Measures of variation

Unit 5/Outcome 5






8 class periods

A. Understand what is Meant by Normal Distribution

B. Learn about the Important Role of the Central Limit Theorem in Statistics

1. What is normal?

2. Properties of the normal distribution

3. The central limit theorem

Unit 6/Outcome 6






12 class periods

A. Understand the Concept of Statistical Significance

B. Know how to Find Probabilities using Theoretical and Relative Frequency Methods

C. Know how to Find and Apply Expected Values

D. Distinguish between independent and dependent events

1. Statistical significance

2. Basics of probability

3. In the long run, what do you expect?

4. Assessing risk

5. Rules for combining probabilities

Unit 7/Outcome 7






10 class periods

A. Understand How to Identify Correlations with Scatter Diagrams

B. Understand How to Find Equations and Graphs of Lines that Best Fit a Data Set

1. Seeking correlation

2. Interpreting correlations

3. Best-fit lines and prediction

4. The search for causality

Unit 8/Outcome 8






11 class periods

A. Understand the Fundamental Ideas of a Sampling Distribution

B. Estimate Population Means and Compute Margins of Error and Confidence Intervals

C. Estimate Population Proportions

1. Sampling distributions

2. Estimating population means

3. Estimating population proportions

Unit 9/Outcome 9






13 class periods

A. Know the Fundamental Ideas of Hypothesis Testing

B. Be able to Formulate the Null and Alternative Hypotheses for Left-, Right-, and Two-Tailed Tests

C. Know How to Conduct and Interpret Hypothesis Test for Claims Made About Population Means and Proportions

1. Fundamentals of hypothesis testing

2. Setting up hypothesis test

3. Hypothesis test for population means

4. Hypothesis testing:  further considerations

5. Hypothesis testing:  population proportions

Unit 10/Outcome 10






 10 class periods

A. Understand How to Construct and Interpret Two-Way Tables

B. Understand How to Carry Out and Interpret Hypothesis Test with Two-Way Tables

C. Know the Various Measures of Risk and be Aware of the Pitfalls, such as Simpson’s Paradox

1. Understanding two-way tables

2. Hypothesis testing with two-way tables

3. Risk, paradox, and probability

SAMPLE INSTRUCTIONAL STRATEGIES:

1. Personal exploration

2. School/activity based projects

3. Journalizing

4. Reflections papers

5. Test design

6. Large and small group activities

7. On-line activities

8. Oral/video presentations

9. Mathematical modeling

10. Computer spreadsheets/databases

11. Graphing calculators

12. Peer instruction

MATERIALS:

1. Statistical Reasoning for Everyday Use; Bennett, Briggs, Triola; Addison Wesley Longman, 2001
2. TI-83 plus or TI-84/84-Plus calculators

3. Microsoft Excel/ Minitab

4. On-line computer web sites

5. Library books, magazines, newspapers

6. Teacher generated materials

7. Journals

METHODS OF ASSISTANCE AND ENRICHMENT:

1. Teaching notebook organization

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

3. Administering retests

4. Open ended discussion and reflection

5. Outside of class assistance

6. Peer tutors/instructors

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

PORTFOLIO DEVELOPMENT:

Students will enter work which shows 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. Journal entries

7. Homework

8. Self-evaluation techniques

INTEGRATED ACTIVITIES:

1.Concepts

· Design and gather data

· Descriptive statistics; organize and analyze data

· Inferential statistics; interpret the data

2.Communication

· Oral presentations with graphs and overheads to support topic

3. Thinking/Problem Solving

· Solve open ended problems using convincing arguments with given data 

4. Application of Knowledge

· Pose a question, write a survey, gather data, make an inference

5.  Interpersonal Skills

· Working in groups to solve problems
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