An experiment in probability: What is fair?
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You are going to play a game called “Race to the top”.  The rules are simple: Choose a partner.  Take turns with your partner rolling a die. Player 1 scores by rolling a 1, 2, or 3, and player 2 scores by rolling a 4, 5, or 6. Keep track of the game progress in the chart that is included. 

Experiment 1

For this experiment play the game Race to the top with a single black die that will be provided. 
1.  Before you play the game

Do you think that the game is fair (e.g., do both people playing the game have the same chance of winning). Why or why not?

2. Play the game and record your results on chart 1. 

3. After you play the game
a. Now that you have played the game, do you think that the game is fair?  Why or why not?

b. Do you think the die is fair?  Why or why not?
Exploration 1
You are going to be exploring the fairness of 2 dice, the red and white die that are on your table.  One of the die is sold by the manufacturer as fair, and one is not. Your job is to put together a poster to convince the rest of us which one is which.  You will be putting your poster up for display, so make it good!
Before you begin, think about the following:

a. What role could a frequency chart play in this exploration?

b. How often would you expect to roll a 3?  Expect to roll a 5?
c. How many rolls should be tried? 
d. What does the Law of Large numbers tell us?
Experiment 2
For this experiment play the game Race to the top with the polyhedral die that will be provided. 
1.  Before you play the game

Do you think the die is fair?   Why or why not?

2. Write some rules that will make “Race to the Top” a fair game if you use the polyhedral die you have been given.  There is only one condition I place on the rules:  You must use at least 7 sides of the die in the rules. You will writing your rules on a poster size sheet of paper that will be provided.  

3. Play the game with your rules and your die and record your results on chart 2.  Post chart 2 with your rules on the large sheet of paper. 

4. After you play the game
Now that you have played the game, do you think that your game is fair?  What evidence could you collect to prove that it is?  Explain. 
Exploration 2

Given the polyhedral die, there are several combinations of rules that will make the game fair.  Write down some general principles about those rule combinations that will create a fair vs unfair game. .  For instance, if my rules are “ If player 1 rolls a 1, they get a point and if player 2 rolls a 1 or a 2 they get a point”, then this is not fair.  
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Chart 1

Race to the Top

Instructions: Take turns with your partner rolling a die. Player 1 scores by rolling a 1, 2, or 3, and player 2 scores by rolling a 4, 5, or 6.
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Chart 2

Race to the Top- your version
Instructions: ????????
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