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The Ten Game
Ten Game (with really young students, you can play the 5 game [one hand] to start).

Directions: I put out some fingers and say out loud the number of fingers that I have shown. You put out the number of fingers that complete the ten, and say the number of your fingers out loud.

Progressions of difficulty:

20 Game – Fingers and toes. 

100 Game – ten people’s fingers, or how many people’s fingers and toes?
8 Game – 

12 Game – 

30 Game – Here, the half mark is 15, which is different then the 20 Game’s 10 half mark.

18 Game – Numbers between 15 and 19 are more difficult than those between 11 and 14.
Three players can play by having one put out some fingers, the next put out some fingers, and the last player ‘makes’ the then. It is fun to see who discovers that a “fist” is zero. It is important in this game to have the students call out the numbers as they put their fingers out, so that they can all hear the combinations as they ‘see’ the totals in their hands. It can be made more challenging if the middle person has to call out the total he/she is making, and the final player has to call the total also. (Ex: 10 game is being played. First player puts out 3 fingers and calls out “3”. Second player puts out 4 fingers and calls out “7”. The last player puts out 3 fingers and calls out “10”.)
Notice that the person going first has an easier time of it, BUT still gets plenty out of the game, both by hearing the answer, and making sure that he or she agrees that it is correct. When you go from a comfort zone (the 10 game) to a new game that has not been played, such as the 13 game, ask the child if they want to go first, or if they want you to go first. This is a good way to monitor their confidence level, as they will choose to go first if they are feeling less confident.
Things to watch for - Notice that the numbers 7 and 8 are the biggest hurdle for younger students. You may see them answer less quickly when you say 3 in the 10 game then when you say 5, or 1. You will almost definitely see kids doing the 20 game with first numbers of 19, 18, or 17, much more quickly than with first numbers of 13 or 12.
 
Advanced topics: Imagine a 6th grade class where the teacher has the kids pair up for the first 10 minutes of the day. He says, “We are going to play the 67 game today. Let’s start off where the first number can only be a ten’s numbers, such as 10, 20, etc. in other words, the ones digit has to be 0.” After they play confidently for a minute, and they have both been given a chance to be the first number announcer, the teacher says, “Now, the first number has to be a number with the ones digit less than OR EQUAL to 7 (the equal to 7 is the easiest, if you want to break that out as another increment).” Finally, the teacher says, “Now the first number has to be a number with the ones digit greater than 7”. Finally, the number can be any number less than 67 (and after they know about negative numbers, you can use numbers greater than 67!
 Try some advanced word problem questions based on the parts game, such as:
If we are playing the 40 game, a first number of 20 yields a 20, and a first number of 19 yields a 21. BOTH answers are numbers in the twenties (interval of numbers from 20-29). I wonder if we can figure out: “What is the smallest first number that still gives a number in the twenties?”
Diagnostic Questions
	1. If you have 0.3 dollars, how many cents do you have? ______________

2. Does multiplication always make things bigger?  ___________

3. The finish times for a race are A = 15 seconds, B = 16 seconds, C = 14 seconds, D = 12 seconds. Place the racers (A, B, C, D) in order from first to last.

_____________________________

4. The finish times for a race are A = 0.45 seconds, B = 0.3 seconds, C = 0.432 seconds, and D = 0.29 seconds. Place the racers (A, B, C, D) in order from first to last.

______________________________

5. If A = 2,   and B = 
[image: image2.wmf]5

6

 and the point A has been placed and labeled on the number line below, please place point B on the number line below and label it as B.
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6. What is ½ of 17 ? ___________

7. What is 
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Practice putting decimals in order of finish times

	1. A = 0.34 seconds, B = 0.3 seconds, C = 0.20 seconds, D = 0.4 seconds

___________________________________

2. A = 0.4 seconds, B = 1.2 seconds, C = 0.43 seconds, D = 0.423 seconds

___________________________________

3. A = 0.785 seconds, B = 0.78 seconds, C = 0.8 seconds, D = 0.79 seconds

___________________________________

4. A = 0.4360 seconds, B = 0.43 seconds, C = 0.436 seconds, D = 0.437 seconds

___________________________________

5. Make a problem for your neighboring team.

A =                               B =                                C =                                D = 

___________________________________
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Practice figuring out how big fractions are compared to

0 (not much), ½, and 1 (most)

	1. 
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              0__________________ ½ __________________1

2. 
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5

               0__________________ ½ __________________1

3. 
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21

             0__________________ ½ __________________1

4. 
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              0__________________ ½ __________________1

5. 
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             0__________________ ½ __________________1

6. 
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              0__________________ ½ __________________1

7. 
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             0__________________ ½ __________________1

8. 
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              0__________________ ½ __________________1

9. Make a fraction for your neighboring team to figure out  (     

               0__________________ ½ __________________1
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 A Vignette of a Math League Champion
· A New Jersey 5th grade Math League Champion who thinks that 1/3 = 2/5. 

· A 5th grader at an “academic” private school who thinks that 5 + 2 = 8. 

· A 2nd grader who thinks that 2 x 2 x 2 = 6 because “addition and multiplication are the same anyway.” 

What is the thread that holds all of these ‘misconceptions’ together? Would more ‘Rigor’ prevent these from happening? What is ‘rigor’? Below is a more thorough description of the New Jersey Math League Champion interacting with a problem.

If you have a mixture A of orange and yellow paint that is two parts orange to one part yellow, and another mixture B that is two parts orange to two parts yellow, then clearly mixture A, the former, is darker. If, however, you change the second mixture so that it is the same volume as before, but now it is 3 parts orange to 2 parts yellow, which of the two mixtures is darker?

I was on an airplane crossing the country reading this problem in a CMC magazine when my neighbor asked me if I was a math teacher. I answered in the affirmative, and we began talking about math. It turned out that had just finished 5th grade, and had won the Math League tournament for the State of New Jersey. Without further ado, I asked if she would like to try this problem, and I gave it to her.

She drew two boxes labeled A and B, then wrote the ratios 1:2 and 2:3 under the pictures and said that it was mixture B because the ratio of yellow to orange was ½, whereas the ratio in the second mixture was 2/3, and since everyone knows that 2/3 is bigger than ½, it was clear that there was more yellow in the second mixture. Then, she quickly realized that the 2/3 and the ½ were referring to the amount of yellow, and more yellow would be brighter, so she adjusted her answer to say that it was mixture A because there was (according to the same logic) less yellow in A and thus A was brighter.

I asked her how sure she was of her answer (what percentage), and she said “80%”. I told her that she should work on it a little more so that she would be 100% sure of her answer. She could use the million dollar test to determine how sure she was. If she was 100% sure, she would feel confident enough to bet one million dollars on her answer.

She then drew circles instead of boxes, divided one circle into thirds, the other circle into fifths, and then after some more thought declared that the mixtures were equally dark, since actually, the portion of yellow in each mixture was 1/3, and 2/5, and you could tell by looking at the pictures that these were equal.

I agreed that her pictures made the ‘shaded portions’ look equal (she had shaded 1/3 and 2/5), but that it might be hard to determine from the pictures if they were EXACTLY equal, and given the requirement that she needed to be 100% sure (million dollars (), I thought that she might want to think about it some more before she was ready to place her million dollar bet. She agreed, and began to write a lot of numbers on the paper.

At the end, she looked up at me and said that it was mixture A that was darker because she had given each fraction (1/3 and 2/5) a common denominator (“given” was her word), and the new fractions were 5/15 and 6/15. Since 6 is bigger than 5, there was more yellow in B, and thus, A was darker.

� The Problem was written by Marylin Burns and presented in a CMC journal.
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