Gear-Up Lesson Plan

June 19, 2006

· Introduction, welcome, and name cards (5 min.)
· Explain the rules for the game “race to the top” on the overhead screen (2 min.)
· Before playing the game in pairs, ask them if they think that the game is fair (e.g., do both people playing the game have the same chance of winning). They should write responses to this question individually – this should be done underneath a copy of the “race to the top” instructions. (3 min.)
· Have them play the game with a partner (using a single black loaded die). (5 min.)
· Observe their interactions with one another, record what they have to say on an observation sheet. 

· Talk about the fact that the dice they used were not fair, ask them how they knew they were loaded.

· Have them brainstorm about how you would convince someone that a die is not fair. Keep track of their ideas on the Elmo. Activate relevant background knowledge about statistical graphs if it does not come up during brainstorming. (5 min.)
· Give each pair one of the shaved die (red) and one regular die (white). Tell them that one die is sold by the manufacturer as fair, and one is not. Their job is to put together a poster to convince the rest of us which one is which (this should also give a chance to talk about variation in the manufacturing process of the dice).
· Students work in groups on posters (15 min).

· Try to get groups to realize that relative frequency rather than absolute frequency graphs are probably the most useful in this situation.

· Try to get them to understand that the way they roll the dice will have an effect on the outcome as well. 

· Students present posters to the rest of the group (10 min).

· Talk about variation that can come from the manufacturing process even if the manufacturer thinks they are making fair dice.

· Present students with the 10-sided dice and ask them if they think they are fair or not. Have them write out responses individually first.

· Have each pair roll the 10-sided dice 20 times, record their observations, and then produce a post-it note display on the board (10 min.)

· Ask them about the probability of rolling each one of the different numbers on the cube – talk in terms of percents and have them calculate the percents for each bar in the post-it note display – talk about the value of a relative frequency graph for this now if it hasn’t come up already in the previous discussion.
· Have them write response to whether or not they think the 10-sided dice are fair. As a group, brainstorm whether or not the polyhedral dice are fair. Record students’ thoughts on the board (5 min.)

· If there is time: Have pairs adapt the “race to the top” game to play with various different kinds of polyhedral dice. 

·  Ask students to send in permission forms, explain why it’s important. Give a deadline of July 1. 

Materials needed:

· Sheet with instructions on what to do when they enter the room.

· Sheet with rules for “race to the top” game.

· Structured observation notes sheet (2?)

· 6 black loaded dice

· 6 red shaved dice

· 6 regular dice

· 6 polyhedral dice

· Poster paper

· Markers

· Post-it notes

· MTMS permission forms & SU self-addressed envelopes.

· TI-15 Calculators

· Name card material

· File on network and thumb drive with MS Word Documents.

· Clipboard and pen

References:

· Watson & Moritz 2003 (motivation for studying students’ reasoning about fairness of dice)

· Van de Walle (race to the top game idea)

· MTMS references on the usefulness of writing prompts for assessing students’ thinking and helping students place structure on their thoughts.

· NCTM Standards/MD Standards (make the point about multiple curriculum standards being addressed with one activity – that this was more than just a “fun” activity – there was also some development of student’s thinking going on). 

Race to the Top

Instructions: Take turns with your partner rolling a die. Player 1 scores by rolling a 1, 2, or 3, and player 2 scores by rolling a 4, 5, or 6. Keep track of the game progress in the chart below:
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	Player 1
	Player 2

	Start


       Each time player 1 rolls a 1, 2, or 3, place an “x” in one of the ten empty spaces in the player 1 column. Each time player 2 rolls a 4, 5, or 6, place an “x” in one of the ten empty spaces in the player 2 column. The first player to reach the top wins. 

Name_____________________

Before you start the game, please write a response to the following question: Do you think this is a fair game (meaning that both players have the same chance of winning)? Why or why not? Write your response in the space below:

	


After playing the game, what do you think about its fairness? Why? Please write your response in the space below:

	


Group Brainstorming Question: 

What are some ways to test a die to see if it is fair or not? 
Ideas:

	


Problem to work in pairs:
You will receive two die, one red and one white. One die is manufactured to be fair, and the other die is manufactured to be unfair. Your task is to determine which one is which.

As you work on this problem, you will put together a poster to convince the rest of the group you have come to the right conclusion about the dice. On the poster, include all of the evidence you gather. Be prepared to present the poster to the rest of the group. 

Name_____________________

Before you start working with the 10-sided die, please write a response to the following question: Do you think the die is fair? Why or why not? Write your response in the space below:

	


After working with the 10-sided die, what do you think about its fairness? Why? Please write your response in the space below:

	


Names_______________________
Race to the Top, Version 2
Write some rules that will make “Race to the Top” a fair game if you use the polyhedral die you have been given:_________
______________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Play the game using your rules:
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	Player 2

	Start


Turn the sheet over to answer some questions about the game(       

1. Do you think that your version of “Race to the Top” was a fair game? Why or why not?:
	


2. List as many ways as possible to make “Race to the Top” a fair game with the polyhedral die you have been given:
	


