Planning Guide: Preservation of Equality

Ways to Assess and Build on Prior Knowledge
· To balance the second balance scale, how many blocks would have to be placed in the empty pan? Assume that each cylinder weighs the same and that each block weighs the same. Explain your thinking.


· Draw a diagram of a balance scale to illustrate whether or not the following statement is true: 68 + 82 = 70 + 80.

· Use the balance scale below to illustrate and solve the equation 5 + 7 =  (  + 5.  


· Draw a diagram on the balance scale to show that 2 ( 3 = 3 ( 2.


· To maintain equality, what number must be placed in the square on the balance scale below? Explain your thinking. 

                                          482 – 332            182 –  

a) 
Explain the process that was used to connect the two balance scales shown below.





b)
Using the information provided on the two scales, give one example of:

· what the weight of the cylinder might be

· what the corresponding weight of the cube would be.

If a student appears to have difficulty with these tasks, consider further individual assessment, such as a structured interview, to determine the student's level of skill and understanding. See Sample Structured Interview: Assessing Prior Knowledge and Skills found on pages 2 to 4 of this document.

Sample Structured Interview: Assessing Prior Knowledge and Skills

	Directions
	Date: 

	
	Not Quite There
	Ready to Apply

	Place the two balance scales shown below before the student and present the following problem:

"To balance the second balance scale, how many blocks would have to be placed in the empty pan? Assume that each cylinder weighs the same and that each block weighs the same. Explain your thinking."





	· Does not indicate the correct number of blocks that must be placed in the second balance scale to maintain balance.

· Says that nine blocks will balance the second scale but is unable to explain his or her thinking.
	· Says that nine blocks are needed to balance the second scale and explains his or her thinking; e.g., dividing both sides of the first balance scale by two gives the information that two cylinders balance three blocks, and multiplying both of these groups by three to maintain balance, you have six cylinders balancing nine blocks.

	Write the equation

68 + 82 = 70 + 80 before the student. Then say, "Draw a diagram of a balance scale to illustrate whether or not the following statement is true."   


	· Calculates both sides to determine equality but does not use the balance scale.

· Places the quantity of 68 + 82 on one side of a balance scale and the quantity of 70 + 80 on the other side of the balance scale but makes no attempt to use compensation.


	· Draws a balance scale and places 68 + 82 on one side of the balance scale. Adds 2 to 68 and subtracts 2 from 82 and then writes 70 + 80 on the other side of the balance scale, illustrating equality.

	Write the equation 5 + 7 =  ( + 5 before the student and present the balance scale.


Then say,

"Use the balance scale to illustrate and solve this equation."


	· Places 5 + 7 on one side of the balance scale and ( + 5 on the other side of the scale but is unable to solve the equation correctly.


	· Places 5 + 7 on one side of the balance scale and ( + 5 on the other side of the scale and explains that the unknown number must be 7 so that both sides of the equation represent 12 and balance each other.  

	Present the balance scale and the equation 2 ( 3 = 3 ( 2 to the student. Say, "Draw a diagram on the balance scale to show that 2 ( 3 = 3 ( 2."



	· Places 2 ( 3 on one side of the balance scale and 3 ( 2 on the other side but is unable to draw appropriate diagrams to illustrate the multiplication.
	· Draws appropriate diagrams to illustrate the multiplication sentence; e.g., draws two groups of three cylinders on one side of the balance scale and three groups of two cylinders on the other side of the scale. 



	Present the balance scale with numbers as shown below. Say,

"To maintain equality, what number must be placed in the square on the balance scale below? Explain your thinking." 

         482 – 332            182 –  

	· Does not find the correct number to put in the square.

· Finds the difference on the left side of the scale and uses that information to find an equal difference on the right side of the scale.
	· Uses compensation to find the number 32 to put in the square and explains that 300 is subtracted from each number on the left side to create the numbers on the right side so the difference is constant on both sides of the scale.  332 – 300 = 32.

	Present the student with the two balance scales shown below. Say,

"Explain the process that was used to connect the two balance scales shown below."




After the student finishes the first part, say, "Using the information provided on the two scales, give one example of:

· what the weight of the cylinder might be
· what the corresponding weight of the cube would be."


	· Says that there are fewer blocks and cylinders on the second balance scale than on the first balance scale but does not explain why equality is maintained on the second scale.

· Randomly chooses weights for the cylinder and the cube but does not illustrate that the weight of the cylinder is three times the weight of one cube.
	· Explains that half the cylinders were removed from one side of the balance scale and half the cubes were removed from the other side of the balance scale; therefore equality is maintained because both sides were divided by two.

· Chooses a weight for a cube, say 8 grams, and multiplies it by three to obtain the weight of the cylinder—24 grams.
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