Planning Guide: Solving Equations

Learning Activities

Sample Activities for Teaching Students to Express a Given Problem as an Equation Using a Symbol to Represent an Unknown Quantity

1.
Story Translations for Addition and Subtraction Problems

Provide the students with part–part–whole and comparison word problems and have them explore the idea of a symbol representing a specific, unknown quantity as they translate the problems into written equations. Review the meaning of the equal sign as a symbol of 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?

(Compare)


	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?
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a.
Part–Part–Whole Problem

Cut strips of cash-register tape cut 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 the measurements on sticky notes they stick on the front of their shirts. Their challenge is to find a partner who has a strip that, when added to theirs, makes a longer 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 partner, have them verify their solution by placing the strips together and comparing the combined length to a metre stick.

Ask the student 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.
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Model this part–part–whole situation:
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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 symbols. Ensure that the students include equations in which the symbol to represent the unknown quantity is on the left side and other equations in which the unknown quantity is on the right side. 
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   48 +     = 100
           + 48 = 100               100 =      + 48                100 = 48 +   


        100 – 48  =                      = 100 – 48               100 –     = 48                  48 = 100 – 

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 symbol 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 symbols to represent this situation.

Ask the students to share their equations and ensure that a wide variety of equations are included.

15 +      = 24
     + 15 = 24    
 24 = 15 + 

24 =      + 15


24 –       = 15
24 – 15 = 

15 = 24 – 
                 = 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." Presentation at the Annual Conference for the National Council of Supervisors of Mathematics, St. Louis, USA, 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 to represent the situations.

Note:
In the primary grades, the 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?


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.  

Adapted from Alberta Education, Patterns and Pre-Algebra, Grades 4–6 (unpublished workshop handout) (Edmonton, AB: Alberta Education, 2007), pp. 142–144.
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 symbol representing a specific, unknown quantity as they translate the problems into written equations. Review the meaning of the equal sign as a symbol of equivalence or balance of the two quantities on either side of the equation.

Examples of problems:

	Problem Type
	Multiplication

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


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

(givens: 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?




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 for the National Council of Supervisors of Mathematics, St. Louis, USA, April 26, 2006.












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:
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2  ×      = 10     
10 =  2 ×               
     ×  2 = 10
 
    10 =         ×  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?

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 
[image: image5.wmf]¸

 2 =   (             
      = 10 
[image: image6.wmf]¸

 52         
 10 
[image: image7.wmf]¸

        = 2 

      2 = 10 
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2 ×      = 10     
10 =  2 ×               
     ×  2 = 10
 
    10 =         ×  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.  
Adapted from Alberta Education, Patterns and Pre-Algebra, Grades 4–6 (unpublished workshop handout) (Edmonton, AB: Alberta Education, 2007), pp. 145–149.


3.
Creating Problems from Equations

Provide the students with an equation using a symbol to represent the unknown; e.g., 

48 
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       = 6. Discuss and write equations that are equivalent to the equation provided. Instruct the students to create a problem that could be represented by the given equation or one of the equivalent equations. Then tell the students to draw and label a diagram to represent the situation in the problem. Encourage the students to create more than one problem that could be represented by the given equation; e.g., equal grouping and equal sharing. Have the students share their problems and critique them for clarity and mathematical content.
Look For …


Do students:


apply previous knowledge in understanding the four operations?


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 symbols to represent an unknown number in an equation? 
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whole
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Big Quantity





Small Quantity





Difference








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:
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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 the number of 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:
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Look For …


Do students:


apply the four operations to everyday contexts?


provide examples of equivalent equations?


communicate clearly their examples of problems related to the four operations?
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