hLet's simulate the experimental probability of a lottery game (such as Pick 3) where you, the participants, model the game with decahedron dice in cooperative groups of 3. 

Procedure 

1. Each group of three must have 3 decahedron dice**, and must determine who is the recorder, dice roller, and digit chooser. 

2. The digit chooser chooses a three digit number. Write your number below. 

Note: we are not 'boxing' the number, each number rolled must be kept in order.
3. Dice roller, roll the 3 dice (one at a time) 20 times. Recorder, keep track of the data acquired in an organized fashion. 

4. What was the experimental probability of your group winning with the digit chooser's number? Show your work below. 

5. Now determine the theoretical probability of your group winning with the digit chooser's number. Write it below. 

6. Explain how your answers to #4 and #5 are the same or different.
________________________________________________________________
________________________________________________________________
________________________________________________________________
________________________________________________________________ 

7. How could we change or modify our experiment so that the experimental probability would be closer to the theoretical probability? ________________________________________________________________
________________________________________________________________
________________________________________________________________
________________________________________________________________ 

Activity 1/ Part B 

Next, we look at a lottery game which is slightly more complicated than Pick 3. This time we will examine the theoretical probability of winning a multiple digit game such as "Lotto". If we chose a certain series of 7 numbers, each less than 40 as is allowed in "Lotto", what would be our chances of winning?

If we calculate,

W=a * b * c * d * e * f * g


where,

W = The probability of winning the "Lotto"
a = The probability of 'getting' the first number
b = The probability of 'getting' the second number
c = The probability of 'getting' the third number
d = The probability of 'getting' the fourth number
e = The probability of 'getting' the fifth number
f = The probability of 'getting' the sixth number
g = The probability of 'getting' the seventh number 

If we know that each number is one of forty and a given number cannot be called twice, we substitute

W=a * b * c * d * e * f * g
W=(1/40) (1/39) (1/38) (1/37) (1/36) (1/35) (1/34) 

W= 1/93,963,542,400 

an extremely small number!

Lesson Outline 

1. Focus and Review 

Introduce the idea of probability through a discussion about something similar to the lottery. 

2. Objectives 

Students will be able to calculate both experimental and theoretical probabilities as well as display probabilities in both graphical and fraction form. 

3. Guided Practice 

· Work through an example work station with the students. 

· Fill out the appropriate section on the data collection sheet with the class. 

4. Teacher Input 

· Explain the procedure to be followed at each station. 

· Explain that experimental probability is the actual results gathered by doing the experiment several times. 

· Describe to the students how to calculate theoretical probability. 

· Put the students into pairs. 

· Have the students work through the stations allowing 5 minutes for each station. 

5. Independent Practice 

· Have students rotate between the stations and complete their data collection sheet. 

· You may also want to have a computer station set up for the students to work with several probability applets that model some of the activities at the various stations. 

Some appropriate applets are: 

· Racing game with one die 

· Racing game with two dice 

· Adjustable Spinner Game 

· Monte Hall Game 

6. Closure 

· Have each group share the experimental data they collected from one experiment. Ask them if the experimental probability they calculated is the same as the theoretical probability. 

· Reinforce the concepts of theoretical verses experimental probability. 

· Compile the class' data for all the experiments and compare the individual group experimental results to the collective class results. The compiled class results should be closer to the theoretical probability than most individual group's results. 

· Discuss why this is so. 

· Discuss why computers might be helpful when working with probability experiments. 

http://www.shodor.org/interactivate/elementary/lessons/Probability.html
Lesson Plan
Probability: The Study of Chance using Rock, Paper, Scissors.
 
Grade Level/Subject: Appropriate for Grades 5-8, Math
 
Objectives:
        Students will be able to determine the theoretical probability of an event given the number of events and number of expected outcomes.
        When applicable, students will be able to determine the experimental probability for a given situation by performing trials and comparing it to the theoretical probability, explaining why both are important.
        Given a set of data, students will be able to determine the mean, median and mode.
 
Anticipatory Set:
        A class discussion will take place regarding what students think the definition of probability is.
        We will discuss the usefulness of probability in every day life in the form of weather forecasts, state lotteries and in playing games of chance, using rock, paper, scissors in particular.
        The students will be presented with the hypothetical situation that we will play rock, paper, scissors in order to determine which member of the group receives an A on the assignment.  The students each want to get the best grade so they will determine if the game is fair so each has an equal chance of winning.
 
Teaching:
        The class will go over the rules of rock, paper, scissors and break into groups.  Each group will contain partners A & B, and make a prediction if they think the game is fair or not.
        The class will perform game one 18 times to determine the experimental probability. 
        The class will write their data on the board to increase the data pool.
        Pairs will determine the theoretical probability by making a chart or diagram of possible outcomes while I organize their data on the board.
        Overhead presentation of possible outcomes and class comparison/discussion.
        Comparison of the theoretical vs. experimental probability by use of mean, median, mode, and sample space discussion.  Students will participate and learn bolded definitions.
        Discuss why the game is or isn’t fair based on the probabilities found, and whether or not the student predictions were right.
 
Guided Practice:
        Students will get into groups of three and play the game again, this time following the new rules given to them.  They will first make predictions and then determine both the theoretical and experimental probability.  
        Students will be asked to display and discuss their solutions.  Overhead presentation of completed diagram.
        Determination of predictions, whether or not the game is still fair and why.
 
Closure:
        Class discussion of why game 1 is fair and game 2 is not.  Reiteration of why probability is important and where it comes from.   
 
Independent Practice:
        For homework, students will answer the following questions to discuss in class tomorrow:
1.      What would happen if you played the game with two people using only rock and paper? 
2.      What would happen to the game if we added another hand shape? 
3.      Pretend you’re playing a similar game with a friend and you win 5 times in a row and he accuses you of cheating.  How can you explain to him using what you learned and some definitions from today’s class that you know the game is fair?
http://www.tcnj.edu/~lupinsk2/sample%20lesson%20plan.htm

