	LessonTitle: The Teacher Always Wins                               Pre Prob 3.7

	Utah State Core Standard and Indicators Pre-Algebra Standards 1.2, 5.2  Process Standards 1-5

	Summary

In this lesson, students play against the teacher without knowing that the dice are different. After not winning, they must find out why by using probability.

	Enduring Understanding
Probability is a part of our lives. We collect data, organize it, and make conjectures based on our findings. Using theoretical probability, we can determine the fairness of games. 
	Essential Questions
How can we determine fairness of games?


	Skill Focus

· Basic probability

· Use of fractions, ratio, and percentage to represent probability
	Vocabulary Focus



	Assessment 



	Materials:  Dice with specific numbers. Worksheet below

	Launch


	Explore


	Summarize



	Apply




Directions: Prepare the following dice. 4 dice—one red, one yellow, one white, and one blue. Using circular labels or blank dice, label as follows.  Blue die – 1, 7, 8, 0, 9, 8; Red die – 3, 11, 10, 1, 9, 2;  White die – 4, 5, 12, 3, 11, 4; Yellow die – 5, 5, 6, 6, 7, 7
The choice is yours, of course, but it is really fun to “ham this game up.”

Have the students work in pairs or groups of any convenient size.  Explain that the game will consist of the “student team” rolling one die, and the “TKT” (telekinetic teacher) rolling another one—the person with the highest number on the roll getting a point for that turn—no points for a tie, of course.  This is where the “ham” part comes in—invite the students to discuss among themselves, and then pick any colored die they want.  The “TKT” (that’s me) will pick one of the other colors, and then using my telekinetic powers, “will” my die to come up with a higher number more often than theirs!  Obviously, since you can’t actually roll the die yourself unless you’re playing against the whole class as one player, you have to ask them to appoint one of their members to roll for you, but that they MUST be honest in their tally of who gets the points.  Play for at least 30 turns—more if time permits.

After playing for 30 turns (or whatever time has been allowed), ask students to report on who won at each “station”—the student(s) or the “TKT”—obviously, if you’ve done it right, they will find that the “TKT” won most, if not all, the games!  So the question will clearly come up—“How did you do that??”  [They probably won’t buy the telekinesis explanation!]  Have the class explore the possible results and determine the probabilities of the student and the “TKT” winning. See worksheet below.
The class will find the following results.
· Blue vs. Red:  Red will win 22, Blue will win 12, Tie 2

· Red vs. White:  White will win 22, Red will win 12, Tie 2

· White vs. Yellow:  Yellow will win 22, White will win 12, Tie 2

· Yellow vs. Blue:  Blue will win 22, Yellow will win 12, Tie 2

Extra Challenge solution:  Yellow vs. Red – each will win 18

Pre 3.4


Why Does the Teacher Win?
Why does the teacher win? Your job is to figure out the probabilities for winning using the different dice. 
1)  How many different games could be played using two of the dice below? Organize the 
possibilities.

2) Determine who wins rolling two of the four die listed below. Show your work and thinking. 
Blue die – 1, 7, 8, 0, 9, 8
_________

Red die – 3, 11, 10, 1, 9, 2     _________
White die – 4, 5, 12, 3, 11, 4   _________

Yellow die – 5, 5, 6, 6, 7, 7    _________
3)  If you were the teacher, what die would you choose to win if the student chose…
Blue  ___________    Red  ___________   White ___________   Yellow ___________
Extra Challenge:  Can you find a “combination” of dice that will produce a fair game?  















PAGE  
1

