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Summary: 
This activity will help students explore and understand the basics of probability in a fun and interesting way that is applicable to their lives.  They will learn by participating in an experimental lottery in which they will be required to assess the risks of gambling and observe how they can increase and decrease their probability of winning and determining when it is worth the risk.

Subject: 

· Math: Data Analysis and Probability, Problem Solving 
Grade Level: 

· Target Grade: 8

· Upper Bound: 9
· Lower Bound: 6
Time Required: One class period 


Activity Team/Group Size: Whole class
Materials: 

· Five individually wrapped Hershey Kisses or some other individually wrapped candy (Smarties, DumDums, Starburst) per student.
· Lottery tickets.
· Bowl, bag or cup from which to draw winning numbers
· Two to five LARGE bags of candy for the winners
Reusable Activity Cost Per Group: $3.00
Expendable Activity Cost Per Group: $15.00
Learning Objectives: 

· This project is designed to introduce students to the idea of probability.  Each individual student will be required to asses the risk, consider the positive and negative consequences of his/her actions, and try to figure out how to best increase his/her probability of winning, without losing everything.
Lesson Introduction / Motivation: 
Show students the big bags of candy, and explain to them that a few of them are going to get to go home with them today.  But, their winning comes at a price.  They are going to play a lottery, very similar to the real lottery, where they will purchase tickets with smaller pieces of candy.  But for every piece of candy that they give up, they are risking the chance of losing it and never getting it back.  They are also, however, increasing their chances of winning the big bag.  It will be up to them how much candy they are willing to sacrifice for the opportunity to strike it rich.
Lesson Plan: 
The instructor begins by handing out the worksheet. The instructor can then pass out the 5 individual candies to each student, and instructs them not to eat his/her money.  Each student is given one numbered ticket, at no cost.  The instructor can then show the students the big bags, and suggest to them that if they purchase another ticket, they will increase their chances of winning a big bag.  After all, even if they do not win a big bag, they will still have 4 pieces of candy to enjoy. The instructor can function as the ticket-seller that tries to persuade the students that it is in their best interest to give up their candy.  Each student is limited to 5 tickets total.  For each ticket that is sold, the student should write his/her name on it and the instructor should place the ticket in the Lottery bowl.
Once all of the tickets have been placed in the lottery bowl, the teacher should have the students calculate their chances of winning based upon the total number of tickets sold and how many tickets each student purchased. The students should record their answers on the worksheet. The teacher should emphasize that this is a theoretical probability because it was calculated.

It’s now time to draw the winning numbers. The actual number of winners is up to the instructor.  Then, as a class, discuss who the winners were, how many tickets they had purchased, and what their chances of actually winning were.  Calculate and see if there were other people in the class who had a better chance of winning, but still did not win. The teacher should use this time to emphasize that this is an experimental probability because it was found using real experimental data. Next, calculate how much “money” the class spent on tickets, and poll the class to find out what the students would do differently if the experiment was repeated. If there is time and candy remaining, the experiments should be repeated again to see if behavior changes. Once again, stop at key points and ask the class if they are currently calculating a theoretical or experimental probability. This will begin to give the instructor an assessment of student comprehension.
Lesson Closure: 
Discuss with the class that there are other examples of probability in the real world (more study hours increases their chances of getting an A on a test, etc.)  Remind them that probability is a very important topic to learn because it can be used to help make important decisions and calculate whether or not an action is worth the consequences that it brings.

Assessment: 

The students should gain an understanding of probability, and how there are risks that are taken to increase chances of success, but in the end they are not always worth it.  They have had a hands-on experience of how probability is used in the world today, and hopefully they can use their new knowledge to make better, more informed decisions in the future.
Vocabulary / Definitions: 
· Probability: the relative possibility that an event will occur, as expressed by the ratio of the number of actual occurrences to the total number of possible occurrences 
Trouble Shooting:

The teacher is the person that governs the lottery. The teacher is not required to distribute all the candy to the winning students. Some candy can be left over for the teacher to use at his/her discretion; much like the governing body does in real lotteries. Some of the surplus candy can be used to give “welfare” to students that did not end with any candy. Also, a teacher might require students to purchase a minimum number of tickets.
Lesson Scaling: 

Less discussion and assessment can take place for students of lower age group, and more discussion, including graphs, charts or reports can be assigned for students of a higher age group. Candy is the suggested prize for this activity; however, any desired object (mechanical pencils, pads of paper, small games, etc.) will work just as well.
Lesson Extensions: 

Repeat the experiment the exact same way, and see if students respond differently in the second round. Especially observe the students that won, the students that risked all their candy in the first round, and the students that were very conservative with their candy in the first round.
Keywords: 
· Probability
References:

· Definitions: www.dictionary.com. Accessed on 01/30/2009
Authors: 
Graduate Fellow Name: Ben Lawrence
Teacher Mentor Name: Natalyn Maxey
Undergraduate Fellow Name: Kelly Bowen
Date Submitted: 02/13/2009
Date Last Edited: 04/08/2009 

Please email us your comments on this lesson: 
E-mail to ljohnson@cvm.tamu.edu
Please include the title of the lesson, whether you are a teacher, resident scientist or college faculty and what grade you used it for. 



Teacher’s Comments:
