Planning Guide: Preservation of Equality

Learning Activities

Sample Activities for Teaching an Understanding of Preservation of Equality
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1. Modelling Equality Using the Four Operations
Provide students with alge-tiles to model equality on a pictorial balance scale. Use the tiles that represent a positive x and a positive unit. Have students draw diagrams and write number sentences to represent the action pictorially and symbolically. Include examples in which students must add, subtract, multiply and divide to solve the problem presented on the pictorial balance scales; e.g., present the following problem to students.
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Have students share their answers of what alge-tiles to place on the second balance scale to balance the scale. Students might subtract a unit from each side of the first scale and divide both sides by two so that one x balances three units. Then on the second balance scale, they have three x's on one side so they must place three groups of three units, or nine units, to balance the scale. 

Symbolic representation could be as follows:

2x + 1 = 7. Subtract one from both sides and the result is 2x = 6. Divide both sides by two and the result is x = 3. Multiply both sides by three and the result is 3x = 3(3).

Another option is to place two x's and three units in the right pan of the second balance scale to balance the scale. 

Symbolic representation could be as follows:

2x + 1 = 7. Subtract one from both sides and the result is 2x = 6. Divide both sides by two and the result is x = 3. Add 2x to both sides and the result is 3x = 2x + 3.  

Have students create other balance scale problems to solve by using the four operations to preserve equality.

2. Equivalent Forms of Equations—Preservation of Equality


Provide students with alge-tiles as described in the previous activity. Have students draw a balance scale and place the alge-tiles on the balance scale as in the example below.  




Instruct students to draw a diagram and write the equation represented by the alge-tiles. Then have them use the alge-tiles to create an equivalent equation on the balance scale, draw the corresponding diagram and write the equation symbolically. Have students share their equivalent equations and explain how their equations were derived from the original equation by using one or more of the four operations. 

Reverse the procedure and provide students with two equivalent symbolic representations of equations. Have them use alge-tiles and draw corresponding diagrams to explain why these two equations are equivalent; e.g.,

Present the following linear relations to students and have them show, by modelling and drawing diagrams, how equality is preserved; i.e., by multiplying both sides of the original equation by 2 and then adding 1 to both sides. Have students create other equivalent forms for the given equation.

Given equation:                     Equivalent equation:

    2n = 5                                 2(2n) + 1 = 2(5) + 1  

3. Solving Problems by Applying Preservation of Equality

Provide students with pictorial balance scale problems. Have them solve the problems and explain their thinking. Encourage them to find as many solutions as possible for each problem and then create some problems that they could share with the class.

Example 1:

Use the information from the first two balance scales to find which objects are needed to balance the third scale. Explain your thinking. 



      Balance Scale #1                   Balance Scale #2                    Balance Scale #3

 

Extension of Example 1:

Suppose one of the happy faces from Balance Scale #2 moved from the pan on the right to the pan on the left as shown below. Make a list of all the combinations of objects that will balance the scale below. Explain your thinking.



Adapted from Robert Mann, "Responses to the 'A Walk in the Park' Problem," Teaching

Children Mathematics 10, 3 (September 2003), pp. 54, 55. Adapted with permission of the National Council of Teachers of Mathematics.

Example 2:


Which shape weighs the most? Explain your thinking.

Which shape weighs the least? Explain your thinking.

Example 3:  



What will balance two happy faces? Explain your thinking.
Reproduced 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. Reprinted by permission of the publisher.

Example 4:  

What is the weight of each item? Explain your thinking.

Adapted from the National Council of Teachers of Mathematics, "Responses to the 'Guess the Weight' Problem," Teaching Children Mathematics 6, 1 (September 1999), p. 31. Adapted with permission of the National Council of Teachers of Mathematics.

4. Balance Scales and Solving Equations

Provide students with balance scales, weights and film containers filled with pinto beans. The film containers with pinto beans should all weigh the same and the weight depends on the equations that students are to solve by using the balance scales. For example, if students are to solve the equation x + 5 = 15, then x represents the weight of the film container and pinto beans, which is 10 g.  

Present students with a problem; e.g.,

If you add 5 g to the weight of an object (in this case the film container filled with pinto beans), you get a total weight of 15 g. What is the weight of the object? Use the balance scales to solve the problem, draw a diagram and write equations to show your work.


Sample of student work:

                                                                                                   

 




x + 5 = 15

                                   –5    –5

                                    x = 10

The weight of the object is 10 g.

These basic equations provide the foundation for the work with integers using negative numbers in the next activity.

5. Alge-tiles, Pictorial Balance Scales and Solving Equations


Provide students with alge-tiles and review the concept of zero, using the tiles. Present students with equations and have them solve the equations by placing the alge-tiles on pictorial balance scales. Then have students draw the corresponding diagrams and record the process symbolically by writing appropriate equations.

Example: Given the equation –2 = 5 + x, solve for x.  

       White (–)                Green (+)            unknown or x


                                        

     Add –5 to both sides of the balance scale to solve for x.

 –2 = x + 5

                         –5 =      –5

                                                 Remove the zeros.

                                                              

                                                                

                       –2 = x + 5

                       –5 =     –5

                       –7 = x
Provide opportunities for students to interpret diagrams drawn by others and write the corresponding equations to represent the process.  











































































































































































Look For …


Do students:


apply prior knowledge about integers and using integer tiles to using alge-tiles?


use a systematic approach to determine the solution?


have a clear sense that = means that the expressions on either side of it are equivalent amounts?


translate easily among the concrete, pictorial and symbolic modes? 





5 g





10 g





10 g





5 g





Look For …


Do students:


apply prior knowledge in using balance scales?


remove equal weights from both sides of the balance scale to preserve equality?


translate easily among the concrete, pictorial and symbolic modes?








28 kg





22 kg





23 kg





Look For …


Do students:


apply prior knowledge of using the four operations to preserve equality and simplify the number of objects on the scales?


make connections between the balance scales to solve the problem?


demonstrate flexibility in finding more than one way to balance the scale?


communicate clearly the thinking done to solve the problem? 
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Look For …
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translate easily among the concrete, pictorial and symbolic modes?
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