Experimental Probability


NOTE:  This lesson is conceptually related to the lesson on theoretical probability.
Getting Started: 

Review of Previous Lesson/HW/Do Now
Statement of Objectives: 

A.S.21 Determine empirical probabilities based on specific sample data.

A2.S.14 Calculate empirical probabilities.
Big Idea: 

Experimental Probability
: 
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Modeling:

Example

After receiving complaints, a retailer checked 100 flashlights at random.  Eighty worked.  What is the probability that a flashlight works?
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If the retailer has 500 flashlights, make a prediction of how many flashlights will work?

(Hint:  Multiply the probability times the number of light bulbs.)

Group Activity for understanding experimental probability.
Use the worksheet at the end of this lesson plan.

· Pair each student with one other student.

· Distribute a double-sided worksheet (last two pages of this lesson plan) and a number cube to each student.  

· Use the first page of the worksheet to explain the concepts of experimental probability and theoretical probability.

· Explain that the top half of the worksheet is a line graph where each student will record the results of experiments with number cubes.

· Show the students how to put an “x” in the appropriate column to record each experiment.  (Encourage them to be neat and to make each “x” the same size.)

· Explain to the students that the numbers below the line graph are the different combinations of two number cubes that result in a given outcome for the experiment.  For example:  Question:  How many ways are there to get a 2?  Answer:  Only 1 – Both number cubes must come up with 1’s – these are called “snake-eyes” with dice.

· Instruct the students to complete anywhere from 60 to 100 experiments, throwing 2 dice at a time, and to record their results on the line graph.

· Tell the students to work in pairs or groups of three, but that each much record the results of the experiment on their own paper.

· Give the students time to do the experiments.

Writing Activity
· When students are finished with their experiments, have them complete the second side of the sheet using fractions (not decimals) to show probability.
· The results for experimental probability will typically be different for each group of students.  
· The numerator of each fraction will relate to the number of “x’s” in each column of the line graph.  
· The denominators of all fractions will be the total number of experiments conducted.  (Each toss of the cubes is an experiment). 
· The numbers for theoretical probability will relate to the portion of the front page of the worksheet in which the different possible number cube combinations for each column are summarized.   All students should get the same fractions.
· The numerators of each fraction will correspond to the number of ways that the outcome could be achieved.
· The denominators of each fraction will be 36 and will correspond to the total possible outcomes when tossing two six-sided number cubes.  Students will often figure out the total number of outcomes by adding the individual outcomes shown below the line graph.  
· Connection:  This presents a great opportunity to make connections to the multiplication-counting principal and show that (6 possible outcomes with one number cube) times (6 possible outcomes with the other number cube) equals 36.   A follow up question might be how many outcomes are possible with a six sided number cube and a five sided number cube?  (Answer: 30).
Check for Understanding: 

Guided Practice: 

Selected worksheet.
Independent Practice: 

Students should complete the worksheet on their own.
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Summarize the results of your experiments in rolling number cubes.  

Write the experimental probability of each numerical outcome in the spaces provided below.
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	6
	7
	8
	9
	10
	11
	12
	13

	
	
	
	
	
	
	
	
	
	
	
	
	

	Theoretical Probability


[image: image6.wmf](

)

event

number of favorable outcomes

P

number of possible outcomes

=


Count the number of favorable combinations for each numerical outcome when rolling two number cubes and the total number of possible outcomes.

Write the theoretical probability of each numerical outcome in the spaces provided below.
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1. Which type of probability do you prefer: experimental or theoretical?  Why?

2. Examine the information that you recorded on the opposite side of this paper.  Does it look anything like a histogram?   What is the relationship between histograms and probability?
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