	Paper, Scissors, Rock

	Introduction: Students at level 6 should start to construct the appropriate theoretical model for all possible outcomes before they predict the theoretical probabilities and accept that not all outcomes are equally likely. 



	Problem
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	Explore the game of Paper Scissors Rock for three players.

	Plan
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	Part1:

Two students play the game “Paper Scissors Rock” and experimentally estimate the probability of winning for each player. 

	Data
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	Students should be able to establish the theoretical probability of winning for each player using tables or outcome-tree diagram, under the assumption that the players are making random choices and are equally likely to choose P, S, or R.

Person A
Person B
P
S
R
P
PP
PS
PR
S
SP
SS
SR
R
RP
RS
RR
Winner: 

Person A
Person B
P
S
R
P
D
B
A
S
A
D
B
R
B
A
D
P(A wins) = 1/3

P(B wins) = 1/3

P(draw) = 1/3



	Analysis
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	Students should be able to find the theoretical probabilities by using the number of favourable outcomes/number of all possible outcomes or use the concept of “Multiplying the probabilities when “AND” and independence are involved”

P(Paper and Paper) = 1/3 x 1/3 = 1/9

P(Paper and Scissors) = 1/3 x 1/3 = 1/9

Etc

Lead students to the concept of “Adding the probabilities when “OR” is involved and events are exclusive eg P(Player A wins) = P( PR or SP or RS) = P(PR) + P(SP) + P(RS) = 1/9 + 1/9 +1/9 = 3/9 = 1/3

Lead students to test their hypothesis by trialling the experiment:

- Combine their results with another pair of students, then combine results again to increase the sample size. The experimentally estimated probability of winning for each player should approach the theoretical probability as the sample size increases.



	Plan
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	 Part 2: 

· Play the game again with 3 students using the following rules:

1. A wins if all 3 hands are the same.

2. B wins if all 3 hands are different.

3. C wins if 2 hands are the same.



	Data
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	Students recored as much as possible when trialing the game.

Trial

Person A

Person B

Person C

Winner

1

R

P

P

C

2

S

P

P

C

3

R

S

S

C

4

R

R

S

C

5

S

R

S

C

6

P

P

P

A

7

S

R

P

B

…

…

…

…

…

Additional information recorded, rather than just the winner allows for further explorations at a later date.

Ask students how many different outcomes there are. --- 27

Ask students to work out the theoretical probability of each player winning the game

Students should use tables or a outcome-tree diagram to list all possible outcomes

Theoretical assumes independence and randomness.



	Analysis
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	· Lead students to find the theoretical probability of winning using number of favourable outcomes/ number of all possible outcomes 

· eg P(PPP) = 1/27

          P(PRS) = P (SRR) etc = 1/27

· Lead students to find the theoretical probability of each player winning using P(winning) = number of favourable outcomes / number of all possible outcomes

·  eg. P(A wins) = P(3 hands the same) 

                            = P( PPP or SSS or RRR)

                            = 3/27 = 1/9

P (B wins) = P(3 hands different) = P(PSR or PRS or SPR or SRP or RPS or RSP) = 6/27 = 2/9

P( C wins) = P(2 hands the same) = 18/27 = 6/9

Ask students to test their hypothesis by trialling the experiment

· Record the number of times that each player wins to find the experimentally estimated probability of winning for each player

· Combine results with other groups to establish that the experimentally estimated probability approaches the theoretical probability as the sample size increases



	Conclusion
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	How many trials are needed until the frequencies stabilise?  Collecting class results is important to use.  Encourage students to look for patterns.

	Reflection
	

	Extension activity
	Students to explore the idea that how they model a situation depends on the question they ask. For example, for the two activities you could ask “What is the theoretical probability of getting no papers?” What is the theoretical distribution for the number of papers in a two-person game? What is the theoretical distribution for the number of papers in a three-person game?   
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