Planning Guide: Fractions

Sample Activity 4: Division of Fractions

It is important to recall here that there are two meanings of division: partitive model (equal sharing) and measurement model (equal grouping). In problems using the partitive model, the question being asked is: "How much for one?" or "How much for the whole?" In problems using the measurement model, the question being asked is: "How many equal groups can be made?"


Equal Sharing (Partitive Model) Example:

If 36 cookies are shared equally among 9 children, how many cookies does each 


child receive?


Equal Grouping (Measurement Model) Example:

If 36 cookies are put into bags with 4 cookies in each bag, how many bags can 


be filled?

Suggested beginning lesson:
· Ask the students how they would solve the following story problem if they did not know their multiplication facts:

Oliver had 12 cupcakes to divide among his 4 friends. How many cupcakes did each friend get?

· Have the students draw a picture or think about how they would act out the story to determine the answer. Listen to students' ideas. Capitalize on ideas that emphasize the sharing action of the problem. 

· Activities a through e illustrate division of fractions using the partition or equal sharing concept.
· Activities f, g, h and j illustrate division of fractions using the measurement or equal grouping concept. 
a.
An example of division of a fraction by a whole number, illustrating the partition concept
You have 
[image: image1.wmf]3

4

 of a pizza to divide evenly between 2 people.  How much pizza would each person receive?
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                                                The diagram shows 
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of a pizza.
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To divide it evenly among 2 people, 
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                                     cut each piece in half and share the          

                                                      6 pieces equally.



Each person would receive 
[image: image3.wmf]3
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 of a pizza.

When you divide a number by 2, it is the same as taking 
[image: image4.wmf]1
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 of that number.  We show how division and multiplication are related in the following number sentence:
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Each person would receive 
[image: image6.wmf]3

8

 of a pizza.

b.
An example of division of fraction by a whole number, illustrating the partition concept and using fraction blocks

You have 
[image: image7.wmf]3

4

 of a pizza to divide equally between 2 people.  How much pizza would each person receive?

The part drawn with dark edging shows 
[image: image8.wmf]3

4

 of a pizza.


Since 3 equal pieces cannot be divided equally between 2 people, we draw a line segment across the diagram to cut each piece in half.  Then we share the 6 pieces equally.



Each person would receive 
[image: image9.wmf]3

8

 of a pizza.

When you divide a number by 2, it is the same as taking 
[image: image10.wmf]1
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of that number.  We show how division and multiplication are related in the following number sentence:
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Each person would receive 
[image: image12.wmf]3

8

 of a pizza.

c.
An example of division of whole number by a fraction, illustrating the partition concept

You pay $3 for 
[image: image13.wmf]3

4

 kg of nuts.  

i. Estimate the cost of 1 kg.

ii. Calculate the cost of 1 kg.  Include a diagram and a number sentence.

i. 1 kg is a little more than 
[image: image14.wmf]3

4

 kg.  Therefore, the price should be a little more than $3 or about $3.80.

ii. Since the numerator counts, we know that 


there are 3 quarters in all.  

The shaded part shows 
[image: image15.wmf]3

4

 kg. 

	
	
	
	


The shaded part (
[image: image16.wmf]3

4

 kg) costs $3.

So each of the shaded parts (or each quarter) costs $1.

	$1
	$1
	$1
	


It follows that 4 quarters or 1 whole kilogram would cost $4.
	$1
	$1
	$1
	$1
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1

The cost of 1 kg of nuts is $4.

d.
Dividing a whole number by a fraction, illustrating the partition concept and using fraction blocks

You pay $3 for 
[image: image18.wmf]3

4

 kg of nuts.  How much would 1 kg of these nuts cost?

The part drawn with dark edging shows 
[image: image19.wmf]3

4

 kg.


The part drawn with dark edging (
[image: image20.wmf]3

4

 kg) costs $3.
So each of the 3 equal parts in (or each quarter) would cost $1.


It follows that 4 quarters or 1 whole kilogram would cost $4.
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[image: image23.wmf]  1      

The cost of 1 kg of nuts is $4.
e.
An example of division of a fraction by a fraction illustrating the partition concept
Dylano walks 
[image: image24.wmf]4

5

 km in 
[image: image25.wmf]2

3

 of an hour.  Assuming a constant speed,

i. estimate how far he walks in 1 hour.  

ii. calculate how far he walks in 1 hour.  Include a diagram and a number sentence. 

Answer:

i. Since 
[image: image26.wmf]2

3

 of an hour is a little less than 1 hour, then Dylano will walk a little more than 
[image: image27.wmf]4

5

 km.  Dylano will walk a little more than 1 km in an hour.


ii. The shaded part of the following diagram shows 
[image: image28.wmf]4
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 km.

                               1 km


	
	
	
	
	



Distance walked in 
[image: image29.wmf]2
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 of an hour.  

The numerator of 
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 counts; therefore, the 
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 km is shared equally between the two equal groups of 
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 hour.
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For each 
[image: image36.wmf]1
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 hour, Dylano runs 
[image: image37.wmf]2
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 km.

Therefore, he would also run 
[image: image38.wmf]2
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 km in the final 
[image: image39.wmf]1

3

 hour.

              
[image: image40.wmf]2

5

 + 
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 + 
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 = 
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 = 1
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Dylano runs 1
[image: image45.wmf]1

5

 km in 1 hour, assuming a constant speed.

This process can also be shown by the following number sentence.


[image: image46.wmf]336

4242  21

55555

322

1

  

´

¸=´=´==




1
Dylano runs 1
[image: image47.wmf]1

5

 km in 1 hour, assuming a constant speed.

f.
An example of division of a whole number by a fraction illustrating the measurement concept

You have 3 pizzas.  Each person eats 
[image: image48.wmf]3

4

 of a pizza and all the pizzas are completely eaten.  

i.
About how many people eat the pizzas? 

ii.
Calculate how many people eat the pizzas.  Include a diagram and number sentence.

Answer:
i.  

[image: image49.wmf]3

4

 of a pizza is a little less than 1 whole pizza.  Since there are 3 whole pizzas, then slightly more than 3 people could eat the pizzas.  About 4 people eat the 3 pizzas. 

ii. 
In taking out groups of 
[image: image50.wmf]3
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 from 3 whole pizzas, first divide the pizzas into quarters to make 12 quarters.

  



Then take out equal groups of 
[image: image51.wmf]3
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. Label each group with a different letter.


Person A forms 1 group      
[image: image52.wmf]3
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of a pizza.  The same goes for B, C and D. 

The 3 pizzas can be divided into 4 equal groups of 
[image: image53.wmf]3

4

. 

This process is shown by the following number sentence.
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Four people eat the 3 pizzas, with each person eating 
[image: image55.wmf]3

4

 of a pizza.
g.
An example of division of a whole number by a fraction, illustrating the measurement concept and using fraction blocks

You have 3 pizzas.  Each person eats 
[image: image56.wmf]3

4

 of a pizza and all the pizzas are completely eaten.  How many people eat the pizzas?

Answer:
In taking out groups of 
[image: image57.wmf]3

4

 from 3 whole pizzas, first divide the pizzas into quarters to make 12 quarters.


Then take out equal groups of 
[image: image58.wmf]3

4

.

 Label each group with a different letter.


Person A forms 1 group       
[image: image59.wmf]3

4

of a pizza. The same goes for B, C and D.
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Four people eat the 3 pizzas, with each person eating 
[image: image61.wmf]3

4

of a pizza.

h.
An example of division of a fraction by a fraction illustrating the measurement concept using fraction strips

You have 
[image: image62.wmf]5

6

 of a litre of ice cream.

i. About how many 
[image: image63.wmf]1

2

 litre cartons could you fill with this ice cream?

ii. Calculate how many 
[image: image64.wmf]1

2

 litre cartons you could fill with this ice cream.  Include a diagram and a number sentence. 

Answer:
i. Since 
[image: image65.wmf]5

6

 is a little more than 
[image: image66.wmf]1
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, we could fill a little more than one of the 
[image: image67.wmf]1
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 litre cartons.

ii. The diagram shows 
[image: image68.wmf]5

6

 of a litre shaded.

	
	
	
	
	
	



We will divide the diagram to show how many 
[image: image69.wmf]1

2

 litre cartons can be made from the 
[image: image70.wmf]5

6

 of a litre that is given. 
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 of a litre             
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 of 
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of a litre

         I could fill 1
[image: image74.wmf]2
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 of the 
[image: image75.wmf]1
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 litre cartons with the ice cream.

This process can also be shown by the following number sentence.
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i.
An example of division of a fraction by a fraction, illustrating the measurement concept and using fraction blocks

You have 
[image: image77.wmf]5

6

 of a litre of ice cream.  How many 
[image: image78.wmf]1

2

 litre cartons could you fill with this ice cream? 

Answer:

The part drawn with dark edging shows 
[image: image79.wmf]5

6

 of a litre.

                                                                                 




We will divide the diagram to show how many 
[image: image80.wmf]1

2

 litre cartons can be made from the 
[image: image81.wmf]5

6

 litre that is given.
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 of a litre                  
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of 
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of a litre

I could fill 1
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 of the 
[image: image86.wmf]1
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 litre cartons with the ice cream. 

This process can also be shown by the following number sentence.
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j.
Developing the algorithm

(This example reproduced from John A. Van de Walle, LouAnn H. Lovin, Teaching Student-Centered Mathematics: Grades 5–8, 1e (p. 103). Published by Allyn and Bacon, Boston, MA. Copyright © 2006 by Pearson Education. Reprinted by permission of the publisher.)

The common denominator algorithm relies on the measurement concept, as illustrated by the example below.



Means "How many sets of 
[image: image88.wmf]1
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 are in 
[image: image89.wmf]5
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?"



"How many sets of 
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 are in 
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?"
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 or 
[image: image95.wmf]10
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Note:
Activities f and g could be written as:

3 ÷
[image: image96.wmf]3
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 = 
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 ÷ 
[image: image98.wmf]3
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 = 12 ÷3 = 4

Activities h and i could be written as:
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 ÷
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 = 
[image: image101.wmf]5
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 ÷ 
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 = 5 ÷3 = 
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The invert and multiply algorithm is illustrated in the examples using the partition concept, illustrated by the following example.

A water bottle can be filled to 
[image: image104.wmf]7

8

 full using 
[image: image105.wmf]2

3

 of a litre of water. How much will the bottle hold if it is completely filled?

Answer:

We are looking for the whole. The given amount is 
[image: image106.wmf]7

8

 of a bottle. A full bottle is 
[image: image107.wmf]8

8

. Because the water in the bottle is seven of the eight parts needed to fill the bottle, dividing the water by 7 and multiplying that amount by 8 solves the problem. Therefore, take the 
[image: image108.wmf]2

3

 , divide it by 7 and multiply by 8.

The denominator of a fraction divides the whole into parts—it is a divisor. The numerator tell us the number of those parts—it is a multiplier. In the problem we divided the 
[image: image109.wmf]2

3

 by 7 and multiplied by 8. Therefore, we multiplied 
[image: image110.wmf]2

3

 by 
[image: image111.wmf]8

7

. Therefore, we inverted and multiplied.

Here is another example.

(This example reproduced from John A. Van de Walle, LouAnn H. Lovin, Teaching Student-Centered Mathematics: Grades 5–8, 1e (p. 104). Published by Allyn and Bacon, Boston, MA. Copyright © 2006 by Pearson Education. Reprinted by permission of the publisher.)
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Write the equation in an equivalent form as a product with a missing factor.
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Multiply both sides by 
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.

(
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 is the inverse of 
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).
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But 
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        also.

Therefore, 
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In general, 
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k.
Using patterns is another method to understand the division of fractions 

When dividing a whole number by a fraction, one could use the following pattern:

8 ÷ 4 = 2

8 ÷ 2 = 4

8 ÷ 1 = 8

8 ÷ 
[image: image127.wmf]1

2

= 16        
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16
8 ÷ 
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= 32         
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8 ÷ 
[image: image131.wmf]1
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= 64          
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This pattern can be extended to include other fraction quotients and ultimately to a generalization about dividing fractions.

l.
Applying the algorithm to division of mixed numbers

You have 1
[image: image133.wmf]2

3

 litres of ice cream.

i. About how many 
[image: image134.wmf]1

2

 litre cartons could you fill with this ice cream?

ii. Calculate how many 
[image: image135.wmf]1

2

 litre cartons you could fill with this ice cream. Include a diagram and a number sentence. 

Answer:
i. Since 1
[image: image136.wmf]2

3

 is quite a bit more than 
[image: image137.wmf]1

2

, we could fill about 3 of the 
[image: image138.wmf]1
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 litre containers.

ii. The diagram shows 1
[image: image139.wmf]2

3

 or 1
[image: image140.wmf]4
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 litres of ice cream.


	
	
	
	
	
	
	
	
	
	
	
	
	


We will divide the diagram to show how many 
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 litre cartons can be made from the 1
[image: image142.wmf]2

3

 litres that are given. 
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 litre                       
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 litre           
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1 group
1 group
1 group 
one third of 1 group

I could fill 3
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 containers that each hold 
[image: image149.wmf]1
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 litre of ice cream.

This process can also be shown by the following number sentence, illustrating the invert and multiply algorithm.
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1
It can also be shown by this number sentence, illustrating the common denominator algorithm.
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= 3
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The numerator counts and the denominator shows what is counted.
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The numerator counts and the denominator shows what is counted.





Look For (


Do students:


apply rules for multiplying and dividing fractions without understanding?
































The numerator counts and the denominator shows what is counted.
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Restate the problem with common denominators.
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Make sets of � EMBED Equation.DSMT4  ��� from the � EMBED Equation.DSMT4  ���.





3� EMBED Equation.DSMT4  ��� sets of � EMBED Equation.DSMT4  ��� in � EMBED Equation.DSMT4  ���


or
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