Planning Guide: One-step Equations

Sample Activity 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 letter variable to represent an unknown number; e.g., 3 × n = 18.

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

Think aloud that 3 × n = 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 balance 18 on the scale, this situation represents the equation and can be written as 3 × 6 = 18, 18 = 3 × 6, 18 ÷ 3 = 6 and 8 ÷ 6 = 3. Therefore, the solution to the equation is n = 6.

Explain that for larger numbers, 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. Have the students decide whether the pan will tilt or balance and write a corresponding equation to illustrate the situation. Students may test their hypothesis using a real balance scale.




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

                       Equation                                             Inequality

Then include a letter variable 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. 




        4 × n                        32        


               4 × n = 32                                                   4 × 8 = 32

                                                                                   n = 8

Four groups of 8 is the same quantity as 32.

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 letter 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 × m = 8 + m
                                                             3 × 4 = 8 + 4

Have the students create their own equation puzzles using one unknown represent by a letter variable, and challenge their peers to solve the problem using the balance scale to verify their equations.






















8 + m





3 × m 





32





4 × n





Look For …


Do students:


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


apply previous knowledge of using symbols to represent unknowns in equations?


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? 








3 × 5





8 + 7





3 × 5





2 × 6
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