Planning Guide: Solving Equations

Learning Activities

Sample Activities for Teaching Students to Solve One-step Equations Involving a Symbol to Represent an Unknown Quantity
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1.
Balance Scales and Number Sentences
Provide the students with a pan balance and blocks (centicubes) or another type of balance scale to show equality. The students will find the value of specific unknown numbers as they explore the meaning of the equal sign in the context of both additive and multiplicative relationships.

Have the students use the balance scale to find different ways to express the numbers 12, 18, 24 and 32 as either 2 addends or a multiplicative expression. Tell the students to write an appropriate equation for each representation on the balance scale.
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Adapted from Alberta Education, Patterns and Pre-Algebra, Grades 4–6 (unpublished workshop handout) (Edmonton, AB: Alberta Education, 2007), p. 157.
2.
Balance Scales and the Guess and Test Strategy for Solving Equations

Provide the students with balance scales pictured in the previous activity or with pan balances and centicubes to use in solving one-step equations involving a symbol to represent an unknown number; e.g., 3 ×        = 18.  

Model the guess and test strategy as one strategy that may be used to solve the equation: 

Think aloud that 3 ×       = 18 means three equal groups of something must balance 18. Say that you will try 3 groups of 4 on one side of the balance scale and 18 on the other side of the scale. Since the scale tips to show that 3 groups of 4 are not heavy enough, say that you must adjust the guessed answer to make it higher; e.g., 3 groups of 6. Show that 3 groups of 6 balances 18 on the scale and therefore this situation represents the equation and can be written as 3 ×   6    = 18, 18 = 3 ×    6   ,   18 
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   6   = 3. Explain that for larger numbers, the students should keep track of their guesses in a table.

To provide further reinforcement, draw a simple 2-pan balance scale with a numeric expression in each pan. The students decide whether the pan will tilt or balance and write a corresponding equation to illustrate the situation. The students may test their hypothesis, using a real balance scale.




                       3 × 5 =  8 + 7                                        
   3 × 5 > 2 × 6

                              Equation                                                         Inequality

Then include a symbol on one side of the balance scale as shown below:




Remind the students that since the scale is balanced, an equation can be written to represent the situation illustrated. Have the students replicate the situation using blocks (centicubes) and a balance scale. Then have them write the equation and the solution. Encourage the students to write the equation in equivalent ways with the unknown on the left side of the equation in some examples and on the right side of the equation in other examples.

Include other examples using variables with varying levels of difficulty. Encourage the students to write the equations and then use the blocks and the balance scales to solve them. If necessary, model the use of guess and test as one strategy in finding the value for the unknown that will balance both sides of the equation. Keep track of the guesses made. 

   
Example:  



                                                            3 ×      = 8 +

                                                             3 × 4 = 8 + 4
Have the students create their own equation puzzles, using one unknown, and challenge their peers to solve the problem, using the balance scale to verify their equations.
Adapted from Alberta Education, Patterns and Pre-Algebra, Grades 4–6 (unpublished workshop handout) (Edmonton, AB: Alberta Education, 2007), pp. 157–158.

3.
Pan Balance Scales Using Known and Unknown Weights and Related Equations

Provide the students pan 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 the students are to solve by using the balance scales. Reminder: 1 centicube weighs 1 g.

For example, if the students are to solve the equation  ( + 5 = 15, then ( represents the weight of the film container and pinto beans, which is 10 g. 
Present the students with a problem such as the following:

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 student work:



 




( + 5 = 15

                              (  = 15 – 5   using a related equation with subtraction
                              (  = 10

The weight of the object is 10 g.

Provide other problems that the students solve by using the balance scales and weights, writing the related equations and answering in a sentence with a numerical value and the proper units.

4.  
Virtual Pan Balance—Shapes

Provide students with computers that are linked to the Internet and have them access the following Web site: http://illuminations.nctm.org/ActivityDetail.aspx?ID=33, and follow the instructions.
5.
Virtual Pan Balance—Numbers

Provide students with computers that are linked to the Internet and have them access the following Web site: http://illuminations.nctm.org/ActivityDetail.aspx?ID=26, and follow the instructions.
6. 
Open Number Sentences


Use open number sentences as short warm-ups to start a mathematics class. They help the students to understand symbols as specific unknowns as they develop efficient mental mathematics strategies for computation.

Write an open number sentence on the board and ask the students how to make the statement true. Have the students justify their responses; e.g., using balance models, comparing distances on a number line.

23 + 15 = 

38 = 23 + (
38 = 

33 + 25 =    + 23

23 + 15 =      + 14

By alternating the symbol used in these equations, the students understand that changing the symbol used does not change the equation.


 
23 +      = 40


23 +      = 40


23 = 40 – 

Adapted from Alberta Education, Patterns and Pre-Algebra, Grades 4–6 (unpublished workshop handout) (Edmonton, AB: Alberta Education, 2007), p. 165.
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Look For …


Do students:


apply the properties of operations in solving open number sentences?


use compensation in solving open number sentences?


show flexibility in using a variety of symbols to represent an unknown number in open number sentences? 





Look For …


Do students:


apply their knowledge of the four operations in solving equations using guess and test?


show that equality means the quantities on either side of the scale are balanced?


use logical reasoning in applying the guess and check strategy; i.e., use the results of the previous guess to make the next guess? 








Look For …


Do students:


represent equations on a balance scale?


write equations that are represented on a balance scale?
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7 + 5 = 12
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3 × 4 = 12
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Look For …


Do students:


apply prior knowledge in using balance scales?


use related number sentences to solve equations and maintain equality?


translate easily among the concrete, pictorial and symbolic modes?








4  × 




















Page 4 of 4
Online Guide to Implementation

© 2007 Alberta Education (www.learnalberta.ca)

_1233485767.unknown

_1233485785.unknown

