Using Number Puzzles to Promote Algebraic Thinking

Number puzzles ask students to represent relationships among quantities, think about proportions, and use knowledge of fractions to solve problems using a variety of approaches. Students can use guess and check strategies, the process of elimination, work backwards, write equations, and manipulate concrete objects to arrive at solutions to these puzzles.

Seat students in groups of 4. Each group has a baggie of about 50 color tiles. 

INTRODUCTION

The activity we are going to do is called Tile Riddles.


Ask: “What is a riddle? What do you know about riddles?”


Solicit responses from students.

“For this activity, there are some tiles hidden in a bag. (Show paper bag).

You will be given clues that you and your partner will use to try to figure out exactly what tiles are in the bag. You will be given one clue at a time. After each clue, you will use tiles to show what could be in the bag.”

DO A TILE RIDDLE TOGETHER

(Give one clue at a time. After each clue, students put tiles in front of them to show what they think is in the bag. By the last clue, they should figure out that the bag has 4 yellow, 4 blue and 4 green tiles. Put this combination of tiles in a bag to show at the end)

Clue #1
I have 12 tiles

“Use the tiles to show one possible solution.”

Have students share possible solutions.

Clue #2
I have 3 colors

“Show with your tiles what you think could be in the bag.”

Have students share possible solutions.

Clue #3
I have no red tiles

“Use tiles to show what might be in the bag. What do you know so far?”

Have students share possible solutions.

“Do you have enough clues to know exactly what is in the bag?”

Clue #4
I have the same number of green tiles as blue tiles
“In your group of 4, come up with all of the possible tile combinations that could be in the bag.”

After groups have had some time to find several solutions, have them share what could be in the bag as your record symbolically:


1 green + 1 blue + 10 yellow  or  1g + 1b + 10y


2 green + 2 blue + 8 yellow


3 green + 3 blue + 6 yellow


4 green + 4 blue + 4 yellow



5 green + 5 blue + 2 yellow

Clue #5
I have 4 yellow tiles

Have students figure out the combination in the bag.

“How did you figure out exactly what tiles had to be in the bag?”

Show students what is in the bag.


SOLVE RIDDLES IN PARTNERS

“Now that you know what a Tile Riddle is, you will have a chance to solve some on your own with a partner. Each Tile Riddle has only one solution. After you and your partner agree on the solution, write it symbolically. Then look inside the bag (placed somewhere in the room) to see if you got it right.”

	Tile Riddle A

· There are 7 tiles.

· There are no green tiles.

· Red and blue are equal.

· There are 3 yellow.


	Tile Riddle B

· There are 10 tiles.

· There are twice as many blue as red tiles.

· There is the same number of green tiles as red tiles.

· The green and yellow tiles together are the same number as the blue.

	Tile Riddle C

· There are less than 15 tiles.

· ¼ of the tiles are red.

· There are two blue tiles.

· 1/3 of the tiles are yellow.

· There is one less green than yellow.


	Tile Riddle D

· There are 10 tiles.

· There are 4 colors.

· Three of the colors have the same number of tiles.

· Green has a different number of tiles.

· Yellow has more tiles than green.


PREPARING TO WRITE YOUR OWN RIDDLES

Do the following riddle with the whole class:


There are 4 colors.


Yellow and green have the same number.


If you add blue + red it equals 3.


There are 9 tiles all together.
“Can you figure out exactly what is in the bag with just these clues?” Elicit student responses and ask why not.

“What clue, just one more, could you give to narrow it down to just one possible solution of what is in the bag?” Have students work with their partner to come up with a clue.

Some possible solutions: Blue has the least; green has two more than blue; there is one red tile.

Have a discussion about knowing when you have enough clues, and when you have clues that you don’t need (i.e. they are extraneous).

WRITE YOUR OWN RIDDLE

Have students write a riddle with a partner. Give them an empty bag, some tiles, and an index card or paper. Have them decide how many tiles they will use (start with 16 or less?). They should write their riddle, put the correct number and color of tiles in a bag, and attach the riddle to the bag with a paper clip. Have students solve other’s riddles.
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