Probability and Statistics - 3



CONCEPTS IN PROBABILITY AND STATISTICS

Website for Past AMSP Prob/Stat Workshops:  http://www.ms.uky.edu/~lee/amspstat04/amspstat04.html. 

See also http://www.ms.uky.edu/~lee/amsptech/amsptech.html.
Concept – Theoretical and Experimental Probability

Activities and Resources


CMP – How Likely Is It?, 2.1 and 3.1


NLVM – Box Model


NLVM – Spinners


NLVM – Coin Tossing


TI Calculator – Apps:  Prob Sim

Differentiation

Knowledge Package
Concept – The Multiplication Principle and Tree Diagrams

Activities and Resources


CMP – What Do You Expect?, 1.2 and 2.1

Differentiation


Physical diagrams

Knowledge Package

Extension – Disease Testing


See tree diagram at http://www.ms.uky.edu/~lee/amspcorbin/disease.xls.
Extension – Permutations and combinations

1. Use a tree diagram to count how many ways (orders) there are to place three books on a shelf.  Without a tree diagram, explain what the answer would be if you had ten books.

2. You have four books but only space for three on a shelf.  Use a tree diagram to count how many ways there are to select three books and place them on the shelf in some order.  Without a tree diagram, explain what the answer would be if you were selecting three books from a collection of ten books.

3. How can you use the answers to (2) to count how many ways to select three books from a collection of ten books to take with you on a trip?  (You are just stuffing the three books in your suitcase, so their order does not matter.)

Concept – Notions of Center and Spread

Activities and Resources


CMP, Data About Us, 1.1-1.3 and 3.1-3.3


CMP, Samples and Populations, 1-1-1.3

Create small data sets, calculate mean, median and mode, and challenge your partner to construct another data set with the same centers.


NLVM – Histogram


Interactivate, http://www.shodor.org/interactivate – Histogram, Measures


Winstats, http://math.exeter.edu/rparris/winstats.html
Video clips – Modeling Middle School Mathematics, http://www.mmmproject.org, MathThematics – Trashketball
Differentiation

Knowledge Package

Concept – Inferring from Sampling

Example of Hypothesis Testing

Activities and Resources

Suppose a fair coin is flipped 5 times.

1. Calculate the probabilities of getting exactly 0, 1, 2, 3, 4, and 5 heads.

2. Calculate the probabilities of getting at least 0, 1, 2, 3, 4, and 5 heads.

3. Suppose you flipped a coin 5 times and no heads appeared.  Why might you be willing to reject the hypothesis that the coin is fair?

Study http://www.ms.uky.edu/~lee/amspcorbin/FairCoin.doc.  Use NLVM – Coin Tossing and spread sheets to create and evaluate fair and unfair coins with large numbers of tosses.

Differentiation

Knowledge Package

Concept – Sampling and Confidence Intervals – A Very Brief Introduction

Source:  For All Practical Purposes, COMAP, seventh edition, chapter 7

Suppose you have a large population (e.g., adults in the U.S.) and you wish to estimate a particular parameter (such as the proportion of people who find shopping frustrating).  Suppose you select a truly random sample of 2500 inhabitants, and 66% agree that they find shopping frustrating.  What can we infer about the proportion of adults in the U.S. who find shopping frustrating?
See the explanation in http://www.ms.uky.edu/amspcorbin/inference.pdf. 

Resources: http://bcs.whfreeman.com/fapp7e.  Select “Applet Exercises”, then “Confidence Intervals” or “Central Limit Theorem”.
