Planning Guide: Fractions

Sample Activity 2: Multiplication of Fractions
a.
Multiplying a fraction and a whole number

This activity adapted from John A. Van de Walle, LouAnn H. Lovin, Teaching Student-Centered Mathematics: Grades 5–8, 1e (p. 94). Published by Allyn and Bacon, Boston, MA. Copyright © 2006 by Pearson Education. Reprinted by permission of the publisher. AND from John A. Van de Walle, Elementary and Middle School Mathematics: Teaching Developmentally (p. 233), 4/e. Published by Allyn and Bacon, Boston, MA. Copyright © 2001 by Pearson Education. Reprinted by permission of the publisher.

Have the students solve simple story problems using carefully chosen numbers (fractions with denominators less than 12). For example:


There are 15 cars in Michael's toy car collection. Two thirds of the cars are red. 


How many red cars does Michael have?


Suzanne has 11 cookies. She wants to share them with her three friends. How


many cookies will Suzanne and each of her friends get?


Wayne filled 5 glasses with 
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 of a litre of soda in each glass. How much soda


did Wayne use?

Have the students explain their solutions.

Instructional suggestions:
· Have the students make an estimate of each answer. 

· Allow the students to solve the problems in their own way, using models and vocabulary of their own choosing.

· The first two problems involve finding the fractional part of a whole number.

–
In Michael's car problem, think of the fifteen cars as the whole and you are asked to find 
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 of the whole. First, find thirds by dividing 15 by 3. Multiplying by thirds, regardless of how many thirds, involves dividing by 3. The denominator is a divisor. Two of these groups of thirds is 10 red cars.

–
Suzanne's cookie problem is a sharing problem. Dividing by 4 is the same as multiplication by one quarter. Solutions to the cookie problem could look like:
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Pass out whole cookies.                                  Cut all eleven cookies in fourths.

Cut two cookies in half.                                  Give a fourth of each cookie to each girl.

Cut last cookie into fourths.                            Each girl will get 
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 or 2
[image: image4.wmf]3

4

 cookies.

Each girl gets 2
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 cookies.

· Wayne's problem may be solved in different ways. Some students will put the thirds together as they go. Others will count all of the thirds and then find out how many whole litres are in ten thirds.

b.
Multiplying a fraction and a whole number using fraction blocks

Lauren practises for 
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 of an hour each day for 2 days.  What is the total time that she practised on these 2 days? 

We use repeated addition to solve this multiplication problem.
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Lauren practised 
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 hours on the 2 days.

c.
Multiplication of a positive fraction by a positive fraction using fraction strips
There is 
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 of a cake left. Mandy eats 
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 of this leftover cake.  

a. Estimate what fraction of the entire cake Mandy ate.

b. What fraction of the entire cake did Mandy eat?

Include a diagram and a number sentence.

Answers:

a. 
If Mandy ate 
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 of the leftover cake, then she will have eaten 
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 of the entire cake.  Since she ate 
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 of the leftover cake, then she has eaten more cake – probably a little more than 
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 of the entire cake.

b.  The shaded part in the diagram below shows 
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 of a cake left.


	
	
	
	
	


The 
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 is now the whole region and we will take 
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 of it. 
The denominator tells us to divide the shaded region into 
4 equal parts.
The numerator tells us to take 3 of these 4 equal parts.

	
	
	
	
	


 

The leftover cake is already divided into 4 equal parts.

The dark shading shows the 3 out of 4 equal parts, or 
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 of 
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, which is 
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 of the entire cake.

We can write the number sentence 
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× 
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 = 
[image: image27.wmf]3  4

4  5

´

´

 = 
[image: image28.wmf]4  3

4  5

´

´

 = 1 × 
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Another method:  
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of 4 is 3, 3 × 
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= 
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Mandy eats 
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 of the entire cake.

d. 
Multiplication of a positive fraction by a positive fraction using fraction blocks

There is 
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 of a cake left.  Mark eats 
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 of this leftover cake.  What fraction of the entire cake does Mark eat?


Answer:

The part drawn with dark lines shows 
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 of 
a cake.


                                                       


We will take 
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 of the 
[image: image41.wmf]3

4

.

The numerator tells us to take 2 of the 3 equal parts in 
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 of the cake.

The shaded parts show the 2 equal parts.


                                                             

                                                        



Number sentence:  
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Mark eats 
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 of the entire cake.

Another example of multiplication of a positive fraction by a positive fraction using fraction blocks.

Carpet covers 
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 of the floor.  
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 of the carpeted area is covered with
furniture.  What fraction of the entire floor is covered by furniture?

Answer:
The part drawn with dark lines shows 
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 of a floor.




We draw a line segment across the diagram to show 
[image: image48.wmf]1

2

.





The darker shaded parts show 
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 of 
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, which is 
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.

Number sentence:  
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 × 
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 = 
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 of the entire floor is covered by furniture.
e.
Multiplication of a positive fraction by a postive fraction using arrays and factoring
Carpet covers 
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 of a floor. 
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 of the carpeted area is covered with furniture.

i.
Use mental calculation to find the fraction of the carpet that is covered by furniture.

ii.
What fraction of the entire floor is covered by furniture?

Include a diagram and a number sentence.

Answer:
i. We can divide the 
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 into 3 equal parts and then 

count 2 of these parts.  Each of the 3 equal 

parts are 
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, so 2 of them are 
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.

ii. We use arrays to multiply whole numbers and 

this strategy can also be used to multiply fractions.
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To show 
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 of 
[image: image63.wmf]9

10

, focus on the fraction 
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.  The denominator tells us to divide the region shown by 
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 into 3 equal parts.  The numerator tells us to count 2 of these 3 equal parts.
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 × 
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To simplify the fraction, we can divide the entire floor into groups of 6, because 6 is a common factor of 18 and 30.  There are 5 groups of 6, as shown in the diagram below.
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3 out of the 5 equal groups (or 
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 of the floor) have dark shading and represent 
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 of 
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.

Another way to express the product in its simplest form is to use factorization.  9 = 3 × 3 and 10 = 2 × 5.
Therefore,
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 of the entire floor is covered by furniture.

f.
Making sense of the algorithm

This activity reproduced from John A. Van de Walle, LouAnn H. Lovin, Teaching Student-Centered Mathematics: Grades 5–8, 1e (p. 97). Published by Allyn and Bacon, Boston, MA. Copyright © 2006 by Pearson Education. Reprinted by permission of the publisher.
How much is 
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 of 
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?

· Another way to represent this is 
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 × 
[image: image83.wmf]3

4

, which means "
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 of a set of 
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."

· To get the product, make 
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 and then take 
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 of it, as illustrated below:










There are three rows and three columns in the product, or 3 × 3 rows.


The WHOLE is now five rows and four columns, so there are 5 x 4 parts in the 
whole.


PRODUCT = 
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 × 
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            Number of parts in the product 

Kind of parts

        = 
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Note:
Encourage the students to count each small part in the drawings rather than have them notice that the number of rows and columns is actually the numerators and the denominators multiplied together. Encourage the understanding of the algorithm rather than applying by rote procedures, even when drawing the diagrams.

g.
Making sense of the algorithm using mixed numbers
This activity reproduced from John A. Van de Walle, LouAnn H. Lovin, Teaching Student-Centered Mathematics: Grades 5–8, 1e (p. 97). Published by Allyn and Bacon, Boston, MA. Copyright © 2006 by Pearson Education. Reprinted by permission of the publisher.



How much is 3
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 × 2
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2
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  or
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The PRODUCT is

3
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 sets of 2
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There are 11 rows and 9 columns, or 11 × 9 parts, in the Product.

The WHOLE now has three rows and four columns, or 3 × 4 parts.
PRODUCT =
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If you extend the dividing lines all the way across the square, you can tell what fractional part each little piece is.
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the part we work with.





The numerator counts and the denominator shows what is counted.





The numerator counts and the denominator shows what is counted.





1 whole cake





The numerator counts and the denominator shows what is counted.











This region is the PRODUCT. It is � EMBED Equation.DSMT4  ��� of � EMBED Equation.DSMT4  ���.





Draw all lines in one direction.
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