Planning Guide: One-step Equations

Ways to Address Gaps in Learning
If the student appears to be having difficulty representing the meaning of a problem by writing an equation with a letter variable for the unknown problem, provide scaffolding, for example:
· Build on students' understanding of representing the meaning of a problem by writing an equation with a symbol. Then replace the symbol with a letter variable.

· Use problems with everyday contexts that are meaningful to the students so that they are motivated and are able to understand and explain the meaning of the problem.

· Use friendly numbers in the problems initially so that students can easily use manipulatives and/or draw diagrams to represent the problem and then connect them to the symbolic representation.  

· Encourage the students to solve a simpler problem by substituting smaller whole numbers in the problem so that it is easier for them to represent it using manipulatives and/or diagrams and determine which operation to use when writing the equation and solving the problem. For example, given the following comparison problem:

Maria runs 350 m in the same time that Mark runs 250 m. How much farther does Maria run than Mark in the given time?  

Change the problem to read, "Maria runs 3 m in the same time that Mark runs 2 m. How much farther does Maria run than Mark in the given time?" 

Maria                                      3 m


                            2m                           difference

Mark

3 – 2 = n or 2 + n = 3. Therefore, n = 1.

Maria runs 1 m farther than Mark in the given time.  

Using the original numbers in problem, 350 – 250 = y or 

250 + y = 350. Therefore, y = 100.

Maria runs 100 m farther than Mark in the given time.  

· Use a variety of manipulatives, including balance scales, to represent the meaning of equality so that students are able to apply this understanding in writing equations with an unknown to represent different kinds of problems.

· Encourage the students to explain orally the meaning of the problem and justify why they choose to represent the meaning of the problem with a specific equation. Provide guidance as necessary to ensure that the equation does represent the meaning of the problem.

· Reinforce that a variety of letter variables may be used to represent an unknown in a problem; e.g., 45 + n = 350 or 45 + y = 350. Clarify that the symbol used to represent the unknown can change without changing the relationship between the numbers in the problem. 

· Clarify the mathematician's rule:  

· An equation with two identical symbols has only one possible solution, that is, the same symbol used within one equation must represent the same number; e.g., n × n = 36, n = 6.

· An equation with two different symbols means that these symbols represent quantities that can vary rather than a specific unknown, n × m = 36, n equals 6 and m also equals 6; also, these symbols represent other values whose product is 36 such as 4 and 9.

· Review the relationship between addition and subtraction problems and between multiplication and division problems by representing them with manipulatives and diagrams before writing the related equations.

· Encourage the students to write equivalent equations using a letter variable for the unknown; e.g., 8 + n = 15, 15 = 8 + n, 15 – n = 8, 8 = 15 – n.

· Provide the students with an equation using a letter variable and have them create a variety of problems that could be represented by that equation.  

If the student appears to be having difficulty solving a one-step equation with a letter variable for the unknown provide scaffolding as follows:

· Build on students' understanding of number sentences and equations using a symbol for the unknown from previous grades.

· Encourage the students to use manipulatives to represent the equation and then draw a corresponding diagram.

· Have the students explain their thinking and provide guidance to overcome any misconceptions or misunderstandings.  

· Translate the equation into a problem with an everyday context that the student understands and reinforce why the problem represents the equation.  

· Have the students use manipulatives and diagrams to show the relationship between addition and subtraction, emphasizing that they are opposite operations, and then have the students write the related number sentences, using letter variables. Similarly, review the relationship between multiplication and division. 

· Encourage the students to solve a simpler equation by substituting smaller whole numbers in the equation so that it is easier for them to represent it using manipulatives and/or diagrams and determine which operation to use when solving the equation.

· Review the role of letter variables in equations, including the mathematician's rule, as described the problem-solving section located just prior to these statements. 

· Reinforce understanding of equations by integrating them in every strand and emphasize the power of equations in mathematics.
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