Planning Guide: One-step Equations

Sample Activity 1: Story Translations for Addition and Subtraction Problems

Build on students' understanding of writing equations using a symbol to represent the unknown.

Provide the students with part-part-whole and comparison word problems and have them explore the idea of a letter variable representing a specific, unknown quantity as they translate the problems into written equations. Review that the meaning of the equals sign is "equivalence or balance of the two quantities on either side of the equation."

Examples of problems:

	Part–part–whole 
	Whole Unknown

Connie has 15 red marbles and 28 blue marbles. How many marbles does she have?
	Part Unknown

Connie has 43 marbles. 15 are red and the rest are blue. How many blue marbles does Connie have?

	Comparison
	Difference Unknown

Connie has 15 red marbles and 28 blue marbles. How many more blue marbles than red marbles does Connie have?


	Unknown Big Quantity

Connie has 15 red marbles and some blue marbles. She has 13 more blue marbles than red ones. How many blue marbles does Connie have?


	Unknown Small Quantity

Connie has 28 blue marbles. She has 13 more blue marbles than red ones. How many red marbles does Connie have?




These problems adapted with permission from Children’s Mathematics: Cognitively Guided Instruction (p. 12) by Thomas P. Carpenter, Elizabeth Fennema, Linda Levi, Megan Loef Franke and Susan P. Empson. Copyright © 1998 by Thomas P. Carpenter, Elizabeth Fennema, Linda Levi, Megan Loef Franke and Susan P. Empson. Published by Heinemann, Portsmouth, NH. All rights reserved.

a.
Part–part–whole problem

Cut strips of cash register tape into the following lengths:

· 46 cm and 54 cm

· 48 cm and 52 cm

· 52 cm and 48 cm

· 56 cm and 44 cm

Provide each student with one strip of the pre-cut cash register tape. Have them measure their strips and record these measurements on sticky notes they stick on the fronts of their shirts. Their challenge is to find a partner who has a strip that, when added to theirs, makes a strip that is exactly 1 m long.

Encourage the students to use mental mathematics strategies to predict how long their partner's strip will have to be. Once they find their partners, have them verify their solutions by placing the strips together and comparing the combined length to a metre stick.

Ask the students to draw a diagram to represent the situation, perhaps using a solid line to represent their string and a dotted line to represent their partner's string.


Model this part–part–whole situation:


Through discussion, have the students verbalize various ways that equations can be written to represent the situation. Encourage the students to use a variety of letter variables. Ensure that students include equations in which the letter variable to represent the unknown quantity is on the left side and other equations in which the unknown quantity is on the right side.

  48 + n = 100
    y + 48 = 100           100 = m + 48               100 = 48 + p
  100 – 48 = s            f = 100 – 48            100 – c = 48                  48 = 100 – z
Provide the students other part–part–whole problems to solve, with either the whole or one of the parts as the unknown. Have the students solve these problems using manipulatives, then draw appropriate diagrams and write equations with a letter variable for the unknown.

b.
Comparison Situations

Provide the students with interlocking cubes (white and two other colours). Pose the following problem:
Connie has 15 red marbles and 24 blue marbles. How many more blue marbles than red marbles does Connie have?

Have the students model this situation by building two columns with the cubes, one representing the red marbles and the other representing the blue marbles. To find the difference between the two columns, white cubes are added to the red column to represent the difference between the two quantities. Have the students draw a diagram to represent the situation.

Encourage the students to write as many different equations as they can using letter variables to represent this situation. Ask the students to share their equations and ensure that a wide variety of equations are included.

15 + m = 24
 q + 15 = 24             
24 = 15 + d

24 = e + 15

24 – g = 15
24 – 15 = h

15 = 24 – i
             j = 24 – 15

Summarize the comparison problems by showing the students a general model that they can use to think about other comparison problems.


Note:
Model suggested by Karen Fuson in "Meaning of Numerical Operations through Word Problem Solving: Access to All through Student Situational Drawings within an Algebraic Approach," a presentation at the Annual Conference for the National Council of Supervisors of Mathematics, St. Louis, April 26, 2006.

Have the students solve other comparison problems, with either the big quantity, small quantity or difference as the unknown. Encourage the students to draw diagrams and write equations with letter variables to represent the situations.

Note:
In the primary grades, students have worked with symbols as specific unknowns in join and separate problems. Samples of these problems can also be provided as review.  

Examples of problems:

	
	Result Unknown
	Change Unknown
	Start Unknown

	Join
	Connie had 15 marbles. Juan gave her 28 more marbles. How many marbles does Connie have altogether?


	Connie has 15 marbles. How many more marbles does she need to have 43 marbles altogether?
	Connie had some marbles. Juan gave her 15 more marbles. Now she has 43 marbles. How many marbles did Connie have to start with?



	Separate
	Connie had 43 marbles. She gave 15 to Juan. How many marbles does Connie have left?
	Connie had 43 marbles. She gave some to Juan. Now she has 15 marbles left. How many marbles did Connie give to Juan?


	Connie had some marbles. She gave 15 to Juan. Now she has 28 marbles left. How many marbles did Connie have to start with?


These problems adapted with permission from Children’s Mathematics: Cognitively Guided Instruction (p. 12) by Thomas P. Carpenter, Elizabeth Fennema, Linda Levi, Megan Loef Franke and Susan P. Empson. Copyright © 1998 by Thomas P. Carpenter, Elizabeth Fennema, Linda Levi, Megan Loef Franke and Susan P. Empson. Published by Heinemann, Portsmouth, NH. All rights reserved.
Emphasize that the power of patterns and relations in solving problems is that the same equation can be used to represent a variety of different addition and subtraction problems.
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Look For …


Do students:


apply previous knowledge in understanding the four operations?


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


draw appropriate diagrams to represent the types of problems for the four operations?


relate addition to subtraction and multiplication to division in writing equations and solving problems?


show flexibility in using a variety of letter variables to represent an unknown number in an equation? 
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