Planning Guide: Preservation of Equality

Examples of One-On-One Assessment
Assessment activities can be used with individual students, especially students who may be having difficulty with the outcome.

Provide the student with alge-tiles to use as needed.

1. Present the following problem to the student.  

a)
Solve the following problem by drawing alge-tiles in the right pan of the second balance scale.


   ?
b)
Write an equation to represent what is shown on each balance scale. 

If the student has difficulty, have him or her use the alge-tiles and place them on a pictorial balance scale to represent the relations shown on the first balance scale. Have the student look at the second balance scale to determine what the question is asking for and how it is related to the first balance scale. Guide the student to discover that there are twice as many long tiles or x's on the second scale as there are on the first scale. Ask, "How could you remove the two unit tiles from the left pan of the first scale and preserve the equality?" Remind the student that equality or balance is preserved by removing the same tiles from each side of the scale. After the student removes two unit tiles from each side of the scale to find what balances the two x tiles, have him or her use that information by doubling it to find what balances the four x tiles on the second balance scale. 

2. Present the following problem to the student.

Draw diagrams on the balance scales below to show that 3n = 6 is the same as 

2(3n) = 2(6).


If the student has difficulty, have him or her use the alge-tiles to represent the problem. Prompt the student to recall that 3n means 3 groups of n. Have him or her place the tiles on a pictorial balance scale to show that 3n = 6. Similarly, prompt the student that 2(3n) means 2 groups of 3n and have him or her represent the second equation on the second balance scale. Ask, "How do you know the second scale balances?" If necessary, prompt the student to say that multiplying both sides of an equation by the same number preserves the equality.  

3. Present the following instructions to the student.

Write an equation that is equivalent to 2n + 3 = 5 and draw diagrams on the balance scales below to represent the process.


If the student has difficulty, have him or her use the alge-tiles to represent the equation and draw these tiles on the first balance scale. Remind the student that he or she can add a number to both sides of the equation and preserve the equality. This also applies to subtraction, multiplication and division. After the student uses one of the operations to preserve equality, have him or her draw the tiles on the second balance scale.

4. Present the following instructions to the student.

Solve the following equation and draw diagrams of alge-tiles on the balance scales below to represent the process.

                                                     –1  =  –4  +  n


If the student has difficulty, have him or her use the alge-tiles to represent the equation and draw these tiles on the first balance scale. If necessary, remind the student which tiles are used to represent positive and negative integers. Ask, "How would you use the alge-tiles to solve for n, in other words, how would you remove –4?" Prompt the student to add +4 to both sides of the equation and use zeros to solve for n. Remind the student to draw the tiles to represent +4 added to both sides on the first balance scale. Have the student place the solution on the second balance scale.

5. Present the following problems, one at a time, to the student.

a)
Solve the following problems. Explain your thinking.


Adapted from Van de Walle, John A., LouAnn H. Lovin, Teaching Student-Centered Mathematics, Grades 5–8 (p. 280). Published by Allyn and Bacon, Boston, MA. Copyright © 2006 by Pearson Education. Adapted by permission of the publisher.
If the student has difficulty, ask how he or she might use the information from either the first or third balance scale in the second balance scale. If necessary, point to two objects on the second balance scale, such as the cube and the cylinder, and then point to these objects and their total weight shown on the first balance scale. Suggest that these objects on the second balance scale be replaced with their combined weight; i.e., 35 g.  

   
b)  



Adapted from Van de Walle, John A., LouAnn H. Lovin, Teaching Student-Centered Mathematics, Grades 5–8 (p. 280). Published by Allyn and Bacon, Boston, MA. Copyright © 2006 by Pearson Education. Adapted by permission of the publisher.

If the student has difficulty, prompt him or her to place all the objects on one balance scale and determine their total weight. If necessary, point out that the combined weight of all the objects is double the combined weight on one cylinder, one cube and one happy face. Ask, "How can you use this information to find the weight of each item?" If necessary, have the student focus on the first balance scale and draw a cube on it to include all three items. Have him or her write the total weight of all three items in the box below the scale, crossing out the 15 g but still keeping it in view. Ask, "How can you now find the weight of the cube?"

c) (i)
Find all the possible ways to balance the happy face on the third balance scale, using the information from the first two balance scales. Explain your thinking. 


If the student has difficulty, have him or her focus on the second balance scale, remove a cylinder from each side and determine what balances two happy faces. Ask, "How can this information be used on the first balance scale?" If necessary, point out that two of the happy faces on the first balance scale can be replaced by a cylinder and a cube. After the student makes this substitution, have him or her remove the same objects from each side of the first balance scale and determine what one happy face is equal to. Encourage the student to find more than one answer to what object could balance the happy face on the third balance scale. 

        
(ii)
Find all the possible ways to balance the scale below, using the information from part i of this problem. Explain your thinking.


Adapted from Robert Mann, "Responses to the 'A Walk in the Park' Problem," Teaching Children Mathematics 10, 3 (September 2003), p. 55. Adapted with permission of the National Council of Teachers of Mathematics.

If the student has difficulty, remind him or her of the information obtained from part (i) of this problem. Suggest that the student make an organized list to obtain all the possible combinations that would balance the scale. For example, since one happy face is equivalent to one cylinder or one cube, then the following options occur:

	# of happy faces
	3
	2
	2
	1
	1
	1
	0
	0
	0
	0

	# of cylinders
	0
	1
	0
	1
	0
	2
	3
	2
	1
	0

	# of cubes
	0
	0
	1
	1
	2
	0
	0
	1
	2
	3


If necessary, make the problem simpler by including only one cylinder and one cube in

the pan on the left side of the balance scale.   
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