Is This Game Fair?
Adapted from “Fair Game 1“, About Teaching Mathematics”, Marilyn Burns
Grade Level:  7

Approximate Time:	45 minutes

Pre-requisite knowledge: 

(7.SP.5) Understand that the probability of a chance event is a number between 0 and 1 that expresses the likelihood of the event occurring. Larger numbers indicate greater likelihood. A probability near 0 indicates an unlikely event, a probability around 1/2 indicates an event that is neither unlikely nor likely, and a probability near 1 indicates a likely event.
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Iowa Core Standards in this Lesson:

(7.SP.8.) Find probabilities of compound events using organized lists, tables, tree diagrams, and simulation. 
a. Understand that, just as with simple events, the probability of a compound event is the fraction of outcomes in the sample space for which the compound event occurs. 
b. Represent sample spaces for compound events using methods such as organized lists, tables and tree diagrams. For an event described in everyday language (e.g., "rolling double sixes"), identify the outcomes in the sample space which compose the event. Design and use a simulation to generate frequencies for compound events.

Materials Needed:  Recording sheet

Launch:

Ask the class if any of them have ever played “Rock, Paper, Scissors”.  Ask a student to explain the game to the class.  

Show the following clip from “The Big Bang Theory” where Sheldon is demonstrating a variation on “Rock, Paper, Scissors”.

http://www.youtube.com/watch?v=Kov2G0GouBw

Explore:

For the activity, place the students in trios or groups of four depending on how you want to proceed.  In a group of 3, each student will have to record and in a group of 4, one student records all the results.

Each trio will decide who will be Player A, Player B, and Player C.  Unlike the traditional “RPS” which only has two players, they will be playing by the following different rules.

All players make a fist and on the count of four, each player shows one of the following:
· paper (by showing four fingers)
· scissors (by showing two fingers)
· rock (by showing a fist)

Player A gets a point if all players show the same sign.
Player B gets a point if only two players show the same sign.
Player C gets a point if all players show different signs.

Each player will keep track of his/her own points on a sheet of paper (unless using groups of 4).  Before beginning, have each group discuss which player they think will win and why.  After a few minutes, begin play.  Have each trio play 20 rounds to determine who gets the most points.

At the end of the 20 rounds, ask the students “If you were to play the game again, which player would you rather be?  Why?”   If time permits, have the groups play the game again to verify their conjecture.

Ask the class what it means for a game to be “fair”.  A fair game is one where each player is equally likely to win.

Using organized lists, tables or tree diagrams, verify the outcomes of the game and your answer to “Is this game fair?”

Example of an organized list or table:

	A
	B
	C
	Outcome
	Game Result

	R
	R
	R
	RRR
	All same

	R
	R
	P
	RRP
	Two same

	R
	R
	S
	RRS
	Two same

	R
	P
	R
	RPR
	Two same

	R
	P
	P
	RPP
	Two same

	R
	P
	S
	RPS
	All different

	R
	S
	R
	RSR
	Two same

	R
	S
	P
	RSP
	All different

	R
	S
	S
	RSS
	Two same

	P
	R
	R
	PRR
	Two same

	P
	R
	P
	PRP
	Two same

	P
	R
	S
	PRS
	All different

	P
	P
	R
	PPR
	Two same

	P
	P
	P
	PPP
	All same

	P
	P
	S
	PPS
	Two same

	P
	S
	R
	PSR
	All different

	P
	S
	P
	PSP
	Two same

	P
	S
	S
	PSS
	Two same

	S
	R
	R
	SRR
	Two same

	S
	R
	P
	SRP
	All different

	S
	R
	S
	SRS
	Two same

	S
	P
	R
	SPR
	All different

	S
	P
	P
	SPP
	Two same

	S
	P
	S
	SPS
	Two same

	S
	S
	R
	SSR
	Two same

	S
	S
	P
	SSP
	Two same

	S
	S
	S
	SSS
	All same



Have some or all groups share their results and verifications.  Then ask each group to decide what they would need to do to make this a “fair” game.  

Summarize: 

Under the original rules (1 point per situation), is one of the players more likely to win than the others?  How do you know?  

How did you alter the rules to make this game “fair”?  (See below for possible rules).

If you decided to use Sheldon’s method, how many players would you need and what might be the rules?


Awarding of points in a FAIR game:

Students should verify that the most possible outcome is that two of the three players will show the same sign.  According to the chart above, there are 27 possible outcomes, with 3 having all players the same, 6 having all players different, and 18 having 2 players the same.  So player A has 3 possible ways to win 1 point, player by has 18 possible ways to win 1 point, and player C has 6 possible ways to win 1 point.

A:  1 x 3 = 3
B:  1 x 18 = 18
C:  1 x 6 = 6

In order to make it fair, A and C need to be awarded more than 1 point for each round they win.  So one possible way could be that A gets 6 points and C gets 3 points for a round won.

A:  6 x 3 = 18
B:  1 x 18 = 18
C:  3 x 6 = 18

Just as long as points are awarded in such a way that A, B, and C have the same total, then the game can be fair:

A:  1 point for each win			1 x 3 = 3
B:  1/6 point for each win			1/6 x 18 = 3
C:  ½ point for each win			½ x 6 = 3










Recording Sheet for “Rock Paper Scissors” Game


	Round
	Player A (all same)
	Player B (two same)
	Player C (all different)

	1
	
	
	

	2
	
	
	

	3
	
	
	

	4
	
	
	

	5
	
	
	

	6
	
	
	

	7
	
	
	

	8
	
	
	

	9
	
	
	

	10
	
	
	

	11
	
	
	

	12
	
	
	

	13
	
	
	

	14
	
	
	

	15
	
	
	

	16
	
	
	

	17
	
	
	

	18
	
	
	

	19
	
	
	

	20
	
	
	



