[image: image2..pict]Part 1: Equivalent Expressions

Directions: Look at each equation below and determine if it is true or false and then explain why.  See the first example completed for you.

	#
	Problem
	T/F
	Why?

	1


	7 + 2 = 8 + 1
	T
	7+2=9 and 8+1=9; since 9=9, then 7+2=8+1

	2


	7+2=9
	
	

	3


	7+2=3•3
	
	

	4


	7+2=9-1
	
	

	5


	7+2=9+0
	
	

	6


	7+2=(27(3)1
	
	

	7


	7+2=3+3+3
	
	

	8


	7+2=12-5
	
	

	9


	7+2=9+3=12
	
	

	10


	7+2=2•4+1
	
	


Summary:  All of the equations you marked as “true” above are considered equivalent expressions.  Define equivalent expressions in your own words.

Equivalent expressions are ______________________________________________

___________________________________________________________________

___________________________________________________________________

Part 2: Equaggle
Set one of the operation/equating dice with the "=" face up.


The teacher will roll for four operations.  Record them here.


The teacher will roll for six numbers.  Record the numbers here.


	Rules:

•
In each new equation you can use any of the numbers or operations, even if you used them in an earlier equation.

•
You may only use a number or operation more than once within an equation if it appears on more than one die.

•
You may use parentheses as often as you wish.
	Scoring

•
Each equation using 3 numbers is worth 1 point.

•
Each equation using 4 numbers is worth 2 points.

•
Each equation using 5 numbers is worth 4 points.

•
Each equation using 6 numbers is worth 8 points.

•
Wrong equations are worth 0 points.

	Note: Equations that differ only through the commutative, associative or reflexive properties do not count twice. For example, for this game, 2 • 4 + 1 = 9, 1+ (4 • 2) = 9, and  9 = 2 • 4 + 1, all count as a single equation.


Write as many equations as you can using the numbers, operations and equal signs in the time allowed. Record your equations below.

Part 3: Equivalent Algebraic Expressions


Directions: Look at each equation below and determine if it is true or false and then explain why.  See the first example completed for you.

	#
	Problem
	T/F
	Why?

	1


	x + 2 = x + 1
	F
	If I add 2 to a number it is not the same as adding 1 to that same number

	2


	x+2=x + 2
	
	

	3


	x+2=2x - x
	
	

	4


	x + 5 = x + 2 + 3
	
	

	5


	x+2=x + 0 + 2
	
	

	6


	2x+2=3x - x
	
	

	7


	4x= x +x + x +x
	
	

	8


	4x= 5x - x
	
	

	9


	2x = 2x + 2
	
	

	10


	4x = 2x + 2x
	
	


Summary:  All of the equations you marked as “true” above are considered equivalent expressions.  Define equivalent expressions in your own words.

Equivalent expressions are ______________________________________________

___________________________________________________________________

___________________________________________________________________

Part 4: Algebraic Equaggle
Set one of the operation/equating dice with the "=" face up.


Roll the operation/equating die six times. Keep any dice that have an operation (+, -, x, ÷) on them and re-roll any dice with an "=", ">", or "<" symbol until you have six dice with operations. Record them here.


Roll your deca-die 6 times and record the numbers here.


Roll your deca-die six more times and record each number as the coefficient of x (e.g., if you roll a 2, record 2x in the box below).


	Rules:

•
In each new equation you can use any of the numbers or operations, even if you used them in an earlier equation.

•
You may only use a number or operation more than once within an equation if it appears on more than one die.

•
You may use parentheses as often as you wish.

· You MUST use at least one of your “x’s” in EACH equation.
	Scoring

•
Each equation using 3 terms is worth 1 point.

•
Each equation using 4 terms is worth 2 points.

•
Each equation using 5 terms is worth 4 points.

•
Each equation using 6 terms is worth 8 points.

•
Wrong equations are worth 0 points.

	Sample Equations:  4x + 2x = 6x ;    3x + 1 = 2x + 3 - 2 + x


Write as many equations as you can using the numbers, variables, operations and equal signs in the time allowed. Record your equations below.

Equivalent Expressions- Teacher Directions

Part 1 (10 minutes): Go over the directions for page 1 with the students, ensuring they understand what it means to mark an equation true or false (note that many students might struggle with the idea that there can be more than 1 number on the right side of an equal sign).  Give the students 5 minutes to complete part 1 on their own (if some struggle, consider allowing them to pair up).  Then, use thumbs-up/down to have each student show you if they think the equation is true (thumbs up) or false (thumbs down).  Randomly choose 1-2 students to explain their reasoning.  Finally, give the students 2 minutes to explain what they think “equivalent expressions” means.

Part 2 (10 minutes):  Have the students look at part 2.  Explain that you will roll dice that they will all use in a competition.  You will need 1 operation die (or a way to randomly generate 4 operations) and 1 deca-die (numbers 0-9).  Roll the operation die 4 times, recording the operations in the open boxes and re-rolling if you get any dice with an "=", ">", or "<" symbol until there are four dice with operations. The roll the deca-die 6 times and have the class record the 6 numbers in the boxes.  Explain the rules to the class- they are trying to create as many true equations as they can using as many = signs and the numbers and operations you rolled. Give them one example of a completed equation and then tell them they will have 3 minutes to write all they can.  Refer them to the points column so they see that longer equations generate more points, but they may also wish to write a lot of shorter equations as well.  After the 3 minutes has ended, have each student calculate their score and have those with top scores share an equation.

Part 3 (10 minutes):  Follow the same steps as you did for part 1, this time looking at algebraic equations.

Part 4 (10 minutes):  You will now be playing the same game as you did in part 2, but re-roll for 6 operations and 6 numbers and then also roll for six coefficients of x and record those as well.  Go over the example problem and then set the timer for 3 minutes for students to compete to generate as many equations as possible (note: it is fine if you want the class to work in pairs).  Note that students may need to understand that 
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