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	Statistics

Project:  Area Model for the Probability of Independent Events
	Teacher pages with comments and extra activity with a coin and a die for notes on the overhead.


Do not read this part until you have completed the Bingo Game!

	Statistics
	                     Project:  Area Model for the Probability of Independent Events



· This Project must be completed in class with a partner.
· 
Using two dice each with colored sides:  3 – Pink, 2 – Green, and 1 – Yellow, mentally estimate which combinations (PP, PG, PY, GG, GY, YY) will come up the most often, then the next, and so on down to the least often.  Use your mental estimations to make up your 6  by  6 “Bingo” Card below with any of the 6 combinations placed in each square (you will need to repeat combinations that you believe will come up  most often).  We will not keep track of the order of the dice.   For example:  Pink with Green means PG or GP for the game.

· 
Predict which combination (PP, PG, PY, GG, GY, YY) will come up the most.  Prediction:  ____________
· 
Play bingo with your partner by rolling the dice 100 times.  One student rolls and calls the rolls, the other writes down the tallies for each combination and places a marker on any combination that matches the call.  
Tally all rolls even if you do not get to place a marker down!
· 
Yell Bingo when the card is filled.  If you have filled the card but, have not completed 100 rolls, take off all markers and keep rolling until you have made 100 rolls.
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Tally (must total 100 rolls)
                    PP

 PG
 
    PY
  
      GG
         GY
            YY
	
	
	
	
	
	




· Compute the empirical (experimental) probability for each of the 6 possible outcomes from your tally.
P (PP) = _____     P (PG) = _____      P (PY) = _____      P (GG) =  _____      P (GY) =  _____     P (YY) =  _____

· 
Did your predication for the combination that you thought would come up the most come out as you expected?  Why or Why not?  ___________________________________________ 
      _________________________________________________________________________
· Did your mental estimations for all 6 of the combinations come out as you expected?  Why or Why not? __________________________________________________________________
      ___________________________________________________________________________
· 
Make an area model of the classical (theoretical) probability by listing all 6 possibilities for each die on the outside of a new 6 by 6 grid (like the bingo card).  Then place the combinations (PP, PG, PY, GG, GY, YY) inside the grid by using the width (color listed down the side) and length (color listed across the top).
Area Model for Theoretical Probability

	1st die ↓

2nd die →
	Pink
	Pink
	Pink
	Green
	Green
	Yellow

	Pink
	PP
	PP
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	


· 
Find the classical (theoretical) probabilities for each event (note: GP is not a simple event because it has two outcomes; Green then Pink, and Pink then Green).
P (PP) = _____     P (PG) = _____      P (PY) = _____      P (GG) =  _____      P (GY) =  _____     P (YY) =  _____

· Summary:  Write out a few sentences about how you can use an area model to explain probability to anyone.  Be sure to include that the order of the die matters to compute the probability (for example the event PG has two different outcomes, rolling a Green on the 1st die with a Pink on the 2nd, and rolling a Pink on the 1st die with a Green on the 2nd ).
{Note:  Teach the Multiplication and Addition Rules within a few days using an area model for tossing a coin and rolling a numbered die.  Write two grids on the overhead or whiteboard to demonstrate P (Head & 1) then P (Head or 1).}
Demonstrate the Multiplication Rule:

Find the probability of getting a head and a 1.
P (Head & 1) = P (Head) x P (1) = 1/2 x 1/6 = 1/12.

Shade the region that is both heads and 1.
	Coin ↓

Die →
	1
	2
	3
	4
	5
	6

	Head
	H 1
	H 2
	H 3
	H 4
	H 5
	H 6

	Tail
	T 1
	T 2
	T 3
	T 4
	T 5
	T 6


Demonstrate the Addition Rule:
Find the probability of getting a head or a 1.

P (Head or 1) = P (Head) + P (1) – P(Head and 1) = 6/12 + 2/12 – 1/12 = 7/12.
Shade the region that has heads.  Shade the region (with a different color) than has ones.  Note the overlap of shaded regions on H1.  This is because H1 is being counted twice.  Therefore that probability must be subtracted once!
	Coin ↓

Die →
	1
	2
	3
	4
	5
	6

	Head
	H 1
	H 2
	H 3
	H 4
	H 5
	H 6

	Tail
	T 1
	T 2
	T 3
	T 4
	T 5
	T 6
































� Make dice by cutting pink, green, and yellow multi-purpose labels into small squares.  Then peel and stick the squares over the numbers on the numbered dice (3 sides pink, 2 sides green , and 1 side yellow).


� They must make a prediction before playing Bingo.


� Use anything that will “fit” on  the Bingo Card for markers.  I use small plastic colored disks.


� Important!  They must keep track of a total of 100 consecutive rolls in the tally at the bottom ot the frist page.


� I give Extra Credit or a prize for those finishing 1st, 2nd, and 3rd.


� They insert PP, PG, etc. as many times as they want, wherever they want to make their own “Bingo Card “ before playing the game.  I check that they have followed directions before I give them the dice and markers.


�  These probabilities are out of a total of 100.  Therefore, they can easily give fractions, decimals or percentages.


� Most students predicted Pink with Pink to be the most probable, but this is not the case!


� Have students finish  the first column (headings) going down.  Then finish “filling out” the inside of the Area Model with combinations from the headings (PP, PG, PY, etc).


� There are 36 outcomes (inside).  Count how many there are of each  type.  Remember Pink with Green is the same type as Green with Pink.  There are 9 out of 36 that are PP.  So the Probability of Pink with Pink is 9/36 = ¼ = .25 = 25%.  Note how many outcomes are Green with Pink, Yellow with Pink, etc.
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