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Aim8th: Can we determine whether the game is fair using probability?

Unit: Probability
Standards: 

M4h: Represent and determine probability, recognize equally likely outcomes, and contrast sample space

M4I: Make predictions based on experimental or theoretical probabilities

M4j: Predict the result of a series of trials once the probability for one trial is known.
Objective:  Students will be able to:

· Understand the two types of probability: experimental and theoretical probability

· Develop strategies for finding experimental probability, such as making an organized list of all possible outcomes.

Materials: 

· Game boards (1 for every pair and one transparency for teacher)

· Two number cubes (one for each pair)

·  Direction sheet (one per team and one transparency for teacher)

·  Record sheet (one per pair and one transparency for teacher)

Vocabulary: event, probability (experimental probability) (Post it on the wall:

Experimental probability is you gather data through observations or experiments
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Motivation:  

a) What are some games you have played that require a strategy to win, rather than luck?

b) What are some strategies you have for winning? 

c) How do we know the game we play is fair?

Development:  

1) Introduce  “What is the difference?”  game: (have a student read the direction sheet)

· Explain to the students that today we are going to play a game, but they will be asked to find if it is a fair game. They will play in pairs.

· Have each pairs take a direction sheet and a Chart (see attached)

· Using a transparency of the game chart, go through the steps of how to play the game and how to keep a record of results of the players.  

Work time:

2) Playing the game “What is the difference?” 

· Each pair of students takes game chart and rules of game.

· Each pair takes a set of dice.

· Students follow the directions to play the game and record their information on the chart.  

· As students play, walk around to groups and ask the following questions:

a. D o you notice anything? Why do you think this is happening?

b. Is the game designed fair?   

Closing: Students will present their work.

a) Which player wins the game? Why does player A win most?

b) Is “What is the difference?” game fair? Why?

c) How do we change it to a fair game?
Class summary discussion and conclusions:

· What are some strategies for making rules of a game? ( Find the total outcomes and probability for each player)

· Would you summarize some strategies for making rules of a fair game?

·  Should we make sure each player has an equally-likely chance to win the game? (have same favorer outcomes or same probabilities) Why?

Homework: (Find and analyze all possible outcomes for “What is the difference?” game)

In class the next day:

· A) Using the questions from homework, look at the theoretical probability of each sum and compare them to the experiments.

1) Make an organized list of all the outcomes that are possible?

2) Define theoretical probability

3) How many possible outcomes are there?

4) What is theoretical probability of getting a difference of (0, 1, 2, 3, 4, 5) when you roll two number cubes? How does this compare with our experiment from yesterday?

5) Understand the key terms on page 108

· B) Do question on pages page 108 (2-10)

Rules for what is the difference? 

The players each roll a single die.

The players find the difference by subtracting the lower number rolled from the higher.

Players A scores 1 point if the difference is 2 or less (2, 1, and 0) 

Players B scores 1 point if the difference is 3 or more (3, 4, and 5)

The first player to reach 5 point wins.

You will now look at the game more closely and decide whether it is fair.

Make your rule1:

The players each roll a single die.

The players find the difference by subtracting the lower number rolled from the higher.

Players A scores 1 point if the difference is ___, ___,   ____.  

Players B scores 1 point if the difference is ___, ____, ____.

The first player to reach 5 point wins.

Make your rule2:

Can you make game for three players?

Rules for Game:

What is the difference? 
Students will play in pair. Choose your letter either player A or player B
Each player rolls a single die once.

The players find the difference.

Player A scores 1 point if the difference is 2 or less (2, 1, and 0) 

Player B scores 1 point if the difference is 3 or more (3, 4, and 5)
Fill in your numbers in the chart to keep track of your score.
The first player to reach 5 points wins.

Fill your numbers in the chart

	Game


	1


	2


	3
	4
	5


	6


	7


	8
	9
	10
	11
	12

	Cube1    


	
	
	
	
	
	
	
	
	
	
	
	

	 Cube 2
	
	
	
	
	
	
	
	
	
	
	
	

	Difference 
	
	
	
	
	
	
	
	
	
	
	
	
	Total A : B



	Record A or B
	
	
	
	
	
	
	
	
	
	
	
	
	


Find all the outcomes of the two cubes and all probabilities?
What is the difference of the two cubes?

	
	
	

	
	
	1
	2
	3
	4
	5
	6

	
	1
	
	
	
	
	
	

	
	2
	
	
	
	
	
	

	
	3
	
	
	
	
	
	

	
	4
	
	
	
	
	
	

	
	5
	
	
	
	
	
	

	
	6
	
	
	
	
	
	


Count the outcomes and fill in here:   

	Differnce
	0
	1
	2
	3
	4
	5
	

	Number of Outcomes
	
	
	
	
	
	
	


Draw a line plot to show the outcomes:

|__|__|__|__|__| 

5      4      3      2      1      0
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