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ABACUS CO-EDITORS

A fraction can represent the result obtained when two numbers are divided. This interpretation of
fraction is sometimes referred to as the quotient meaning, since the quotient is the result of
division. 
For example, the number of cookies each child receives when 
24 cookies are shared among 8 children can be expressed as 
24/8, 3/1 or 3, so that each child gets 3 cookies.  
When 2 sandwiches are shared equally among 3 students, each
students gets 2/3 of 1 sandwich for lunch. One sandwich is divided
into 3 equal size parts, so 1 ÷ 3 = 1/3. And 2 sandwiches divided into
3 equal parts means 2/3.
Examine these different representations of fractions, as a quotient.
Which representations show a fraction as a quotient?  How do you
know? 

What are the ways that your students’ understanding of fraction as a quotient can be developed?
In this issue, the Research Summary and reasoning tasks (with multiple solutions) focus on
fractions, as a quotient and unit fraction contexts. Reasoning tasks in this issue are designed for
use with a three-part problem-solving lesson. 



RESEARCH SUMMARY – ABOUT FRACTIONS AS A
QUOTIENT AND UNIT FRACTIONS 
Fractions are expressed in the form: 
• The top number, 2, is called the numerator and

tells you how many pieces you have of the whole.
• The bottom number, 3, is called the denominator

and tells you into how many equal pieces the
whole was divided. It represents the size of the
parts.

Division as Fractions
The fraction, 2/3, is considered the quotient that is the result of dividing the numerator by the
denominator; that is 2 ÷ 3.  More specifically, there are two models of division that can be used to
connect whole number division to fractions.
• Partitive Division (fair sharing) focuses on

portioning out equal amounts to each group,
where the unknown (quotient) is the amount
each group gets.

I have 2 sandwiches and want to split them into 3 equal-size groups. How much of 1 sandwich will
be in each group? (Answer: 2/3 of 1 sandwich)
• 1 sandwich divided into 3 parts, where 1 part

is worth 1/3 of 1 sandwich;
• 2 sandwiches have 3 x 2 = 6 parts of 1/3 of

1 sandwich
• Quotative Division (grouping) focuses on

making groups of a particular size, where the
unknown (quotient) is the number of groups

I have 2 sandwiches and want to make groups that contain 3 sandwiches. How many groups can I
make?  (Answer: 2/3 of 1 group)
• 1 group contains 3 sandwiches
• 1 sandwich is 1/3 of 1 group,
• 2 sandwiches is 2/3 of 1 group

Fractions as Division
Start with a visual model of a fraction and see
division in the model. 
• What is 2/3 of 24 cookies?
• Divide 24 cookies into 3 equal size groups.

How many cookies in 2 groups?
(24 ÷ 3) x 2 = 8 x 2 (3 groups, 8 cookies in
each group, so 8 x 2 = 16 cookies in
2 groups)

Unit Fractions as Division 
Fractions can be considered as a multiple of a unit
fraction.  Using iteration to create a non-unit fraction
is to say that a fraction may be considered a multiple
of a unit fraction.  For example, a non-unit fraction,
2/3 would be considered as 2 times the unit fraction,
which is obtained by dividing 1 into 3 equal parts;
that is, 1/3. Therefore, this fraction can be named as
2 one-third units.   (e.g., 2/3 = 1/3 + 1/3 = 2 x 1/3)
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LINKS TO MANIPULATIVES – COLOUR SQUARE TILES
Six packs of crayons (8 crayons per pack) are shared so that each friend gets 4 crayons. 
How many friends receive 4 crayons?

6 packs x 8 crayons per 1 pack
6 rows x 8 columns = 48 crayons
48 crayons ¸ 4 crayons per 1 friend = 12 friends
48/4 = 48 ÷ 4 / 4 ÷ 4 = 12/1 = 12

What is 2/3 of 24? 
unit fraction of 2/3 is 1/3.
24 ÷ 3 = 8 (1/3 of 24 = 8)
2 x 1/3 = 2/3  
2/3 of 24 = 2 x 8 = 16

24 x 1/3 x 2 = 24/3 x 2 
= 8 x 2 = 16

2 square tiles is 1 group of tiles
3 rows of 8 groups of tiles 
= 24 groups of tiles
2/3 of 24 is 2 rows of 8 = 16
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LINKS TO LITERATURE: 
Ma makes a batch of a dozen chocolate chip cookies for her children Victoria and Sam. Each child
has six cookies. But when the doorbell rings and friends drop by, the cookies must be shared. The
doorbell rings again, and again, and again...until there is only one cookie for each child. How are
the cookies being divided? 
Suppose that you had this number of cookies, such as 12, 16, 24 or 32 
• Show as many different ways as you can to share the cookies equally. Draw a picture and

write an equation for each solution.
• If 1/4 of the total cookies (12, 16, 24 or 32) were eaten by 2 people, how many cookies did

each person eat?
When Peter and his little brother arrive, there are now 6 children sharing the batch of cookies.
Draw a picture to show that they each have 1/6 of the cookies.
If 2/3 of 24 cookies are eaten by 4 children, how many cookies did each child eat?

LET’S DO MATH – 
Before (Getting Started) 
Model 3 different fractions with a numerator of 2. Compare your models.

During (Working On It) – Pattern Block Area Problem
Examine these figures. The shapes on the left shows the whole and
the shapes on the right show the whole divided into equal size parts. 
What fractions are represented on the right side?

After (Consolidation)
Anticipating Student Responses:

Coordinating Discussion for Student Learning:
Why might solution 1 be chosen first for student discussion, followed by solution 2 and 3?
• Solution 1 – 1 whole is covered

• Solution 2 – of the whole is covered

• Solution 3 – of the whole is covered

Solution 1

I show                   . 

The number of pieces the wholes are divided 
is represented in the denominator and in each 
2 are coloured differently and the 2s appear in
the numerator.

Solution 2

My figures show                       . 

The first two are divided into 3 parts and I
shaded 2 parts differently. The third image
shows 2 of 10 squares shaded blue.

Solution 1
The trapezoid is divided into 
3 parts (3 triangles) so # parts
is 3 (denominator). 
3 triangles cover trapezoid, 
so the numerator is 3 and the 
fraction is     .

3 ÷ 3 = 1 whole so the whole
trapezoid the is covered.

Solution 2
The hexagon is divided into 
6 parts (6 triangles) so # parts
is 6 (denominator).
3 triangles cover 1 hexagon 
(3 is numerator) the fraction 
is    .   

3 ÷ 6 is 0.5 or     so half the
hexagon is covered.

Solution 3
The rhombus is divided into 
2 parts (2 triangles), so #
parts is 2 (denominator).
3 triangles cover it so the
numerator is 3 and the 
fraction is    . 
3 divided by 2 is 1.5 or 1   so 
the one and a half trapezoids
are covered.
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LET’S DO MATH – 
Before (Getting Started) 
There are 12 packages of juice.  8 juice boxes are in 1 package. 
¾ of the juice boxes are set aside for lunch.  
How many juice boxes are left over?

During (Working On It) – Shoe Problem
Students are sending shoes are packed in boxes 
with 5 pairs of shoes in 1 box. 
(a) How many boxes will be shipped if 84 shoes were gathered?
(b) If 5 boxes are shipped in 1 container, how many containers are

needed for 84 shoes?

After (Consolidation) 
Anticipating Student Responses: 

Coordinating Discussion for Student Learning:
Why might solution 2 be chosen first for student discussion followed by solution 1, and 3?
• Solution 1 – unit fraction counting
• Solution 2 – unitize by fives to determine the number of half boxes and change to whole

boxes
• Solution 3 – fraction as a quotient (84 shoes to be packed in containers of 50 shoes)

Solution 3
12 ÷ 4 =      =     (unit fraction)

of 12 = 3 x     of 12

= 3 x    

3 x 3 = 9 packages of juice
9 packages x 8 juice boxes
= 72 juice boxes

Solution 2
of 12 = 3+3+3+3 packages

of 12 = 3+3+3 = 9 packages

9 packages x 8 juice boxes 
= 72 juice boxes

Solution 1
12 packages x 8 juice boxes
= 96 juice boxes
of 96 juice boxes means

(96 ÷ 4) x 3 = 24 x 3 = 72

72 juice boxes

Solution 3
There are 5 boxes to a
container, 10 shoes per
box, and that means 
50 shoes per container. 
Each shoe is       of
a container. With 84
shoes to ship, we could
think of       as the 
quotient we need to
determine the number 
of containers.

= 1.68 containers. 
This is about       of a 
container. 16 more shoes
would make 2 containers.

Solution 2
Think of the shoes in groups
of 5.
If there are 84 shoes and 
5 shoes in a half box, then 

represents the number of
half boxes.

= 16.8 half boxes

2 half boxes = 1 whole box
16.8 half boxes = 8.4 whole
boxes

Solution 1

I can count the fractions of a

box like this one      , two       , 

three       and so on to eighty     ,

which is 8 full boxes. Then there

are 4 more       s.

They will ship 8 and       boxes.

This is the same as 8.4 boxes.
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NEXT STEPS FOR YOUR PROFESSIONAL LEARNING
Application to Your Classroom
• Consider how fraction as division and unit fraction reasoning tasks develop students’

understanding of the relationship between fractions and dividing a whole into equal size parts
or groups.

• To suit your students’ learning needs, select and design reasoning tasks that are relative to
grade specific curriculum expectations in the Number Sense and Numeration strand (fractions
as division, unit fractions), being mindful of the relationship between the concept of fractions
as dividing a whole into equal parts and the symbolic notation showing equivalence between a
fraction and a whole number division expression.

• Incorporate 5 to 10 minutes of daily practice of determining the equivalence between whole
number division expression and a fraction, ongoing practice, two times a day.

• Practise noticing the different methods and the breadth of the mathematics your students use
to solve fractions as division and unit fraction tasks, such as, determining the unit fraction,
dividing a whole into equal size parts; interpreting division as being partitive and quotative in
relation to its equivalent fraction.

• Think ahead of the kinds of mathematical annotations you will record on and around the
student solutions to make explicit key concept, fractions as division and unit fractions.

SUGGESTED READINGS
Some readings used in the Research Summary and in the development of the problems and
solutions are listed below.
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Ontario Ministry of Education.
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Portsmouth: Heinemann.
Fennell, F., McCord Kobett, B., & Wray, J. (2014). Fractions are numbers, too! Mathematics
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Ontario.
Norton, A., & McCloskey, A. (2008). Modeling students’ mathematics using Steffe’s fraction

schemes. Teaching Children Mathematics, 48-54.
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Send your teaching strategy ideas, problems and student solutions to the Abacus Co-Editors via emailCALL FOR 
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