Planning Guide: One-step Equations

Sample Activity 2: Story Translations for Multiplication and Division Problems
Provide the students with equal grouping, equal sharing, comparison, area or array and combination word problems and have them explore the idea of a 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:

	Problem Type
	Multiplication

(given: number of groups and number of objects in each group)
	Measurement Division

(given: total number of objects and the number of objects in each group)
	Partitive Division

(given: total number of objects and the number of groups)

	Grouping/

Partitioning

Equal Groups
	Gene has 4 tomato plants. There are 6 tomatoes on each plant. How many tomatoes are there altogether?
	Gene has some tomato plants. There are 6 tomatoes on each plant. Altogether there are 24 tomatoes. How many tomato plants does Gene have?
	Gene has 4 tomato plants. There is the same number of tomatoes on each plant. Altogether there are 24 tomatoes. How many tomatoes are on each tomato plant?

	Multiplicative Comparison
	The giraffe in the zoo is 3 times as tall as the kangaroo. The kangaroo is 6 feet tall. How tall is the giraffe?

The giraffe is 18 feet tall. The kangaroo is 6 feet tall. The giraffe is how many times taller than the kangaroo?

The giraffe is 18 feet tall. She is 3 times as tall as the kangaroo. How tall is the kangaroo?

	Area and Array
	A farmer plants a rectangular vegetable garden that measures 2 m along one side and 5 m along an adjacent side. How many m2 of garden did the farmer plant?

A baker has a pan of fudge that measures 8 inches on one side and 9 inches on another side. If the fudge is cut into square pieces 1 inch on a side, how many pieces of fudge does the pan hold? 

A farmer plans to plant a rectangular vegetable garden. She has enough room to make the garden 5 m on one side. How long does she have to make the adjacent side in order to have 10 m2 of garden?

	Combinations
	The Friendly Old Ice Cream Shop has 2 types of cones (waffle and plain). They have 5 flavours of ice cream (chocolate, vanilla, strawberry, rainbow and tiger). How many one-scoop combinations of an ice cream flavour and cone type can you get at the Friendly Old Ice Cream Shop?


This chart of problems adapted with permission from Children's Mathematics: Cognitively Guided Instruction (pp. 48, 50, 52) 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.
Models

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

1.
a.

A garden has 2 rows and 5 columns of bean plants. How many plants are there in all?


b.
The garden is 2 m wide and 5 m long. What is its area?

2.
a.

A garden has 10 bean plants in 2 equal rows. How many columns does it have?

   
b.
The garden is 10 m2 in area. It is 2 m wide. How long is it?

3.
a.

A garden has 10 bean plants in 5 equal columns. How many rows does it have?

    
b.
The garden is 10 m2 in area. It is 5 m long. How wide is it?
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Have the students write equations to represent the situations using as many different ways as possible. The equations for problem 2 could include the following:

10 ÷ 2 = a            
  y = 10 ÷ 2         
 10 ÷ e = 2                    2 = 10 ÷ c
 2 × m = 10      
10 = 2 × n            
  q × 2 = 10
 
10 = p × 2

Combinations
1. Paco is making sandwiches on white bread and rye bread. The fillings are cheese, tuna, ham, peanut butter and egg salad. How many combinations can he make?

2. Paco made 10 different sandwiches. He used 5 kinds of fillings. How many kinds of bread did he use?

3. Paco made 10 different sandwiches. He used 2 kinds of bread. How many kinds of fillings did he use?


W

R

Have the students write equations to represent the situations using as many different ways as possible. The equations for problem 3 could include the following:

10 ÷ 2 = a              
  z = 10 ÷ 52         
 10 ÷ w = 2                2 = 10 ÷ b
 2 × d = 10      

 10 = 2 × g               
  r × 2 = 10
          10 = u × 2

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 multiplication and division problems.
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Comparisons





Bill has 2 apples. Kim has 5 times as many apples as Bill. How many apples does Kim have?


Kim has 10 apples. Bill has � EMBED Equation.DSMT4  ���as many apples as Kim. How many apples does Bill have?


Bill has 2 apples. Kim has 10 apples. Kim has how many times as many apples as Bill?




















Have the students write equations to represent the situations, using as many different ways as possible. The equations for problem 3 could include the following:





  10 ÷ 2 = c             	 k = 10 ÷ 2         	10 ÷ r = 2 		     2 = 10 ÷ b





  2 × e = 10      	10 = 2 × y           	 q × 2 = 10	 	    10 = n × 2
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Equal Grouping and Equal Sharing





Amy has 5 cousins. She is making 2 puppets for each cousin. How many puppets will Amy need to make?


Amy made 10 puppets to divide equally among her 5 cousins. How many puppets will each cousin get?


Amy made 10 puppets for her cousins. Each cousin will get 2 puppets. How many cousins does Amy have?





























Have the students write equations to represent the situations, using as many different ways as possible. The equations for problem 2 could include the following:





  10 ÷ 5 = a              	 t = 10 ÷ 5         	 10 ÷ u = 5                   5 = 10 ÷ m





  5 × s = 10      	10 = 5 × w               	  r × 5 = 10	 	10 = p × 5
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