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Arithmetic Operations Including Division of Fractions
OVERVIEW
In Module 1, students used their existing understanding of multiplication and division as they began
their study of ratios and rates. In Module 2, students complete their understanding of the four
operations as they study division of whole numbers, division by a fraction, and operations on multi‐digit
decimals. This expanded understanding serves to complete their study of the four operations with
positive rational numbers, thereby preparing students for understanding, locating, and ordering
negative rational numbers (Module 3) and algebraic expressions (Module 4).
In Topic A, students extend their previous understanding of multiplication and division to divide
fractions by fractions. They construct division stories and solve word problems involving division of
fractions (6.NS.A.1). Through the context of word problems, students understand and use partitive
division of fractions to determine how much is in each group. They explore real‐life situations that
require them to ask, “How much is one share?” and “What part of the unit is that share?” Students use
measurement to determine quotients of fractions. They are presented conceptual problems where they
determine that the quotient represents how many of the divisor is in the dividend. For example,
students understand that

derives a quotient of 3 because 2 divides into 6 three times. They apply

this method to quotients of fractions, understanding
3 because, again, 2 divides into 6 three times. Students look for and uncover
patterns while modeling quotients of fractions to ultimately discover the relationship between
multiplication and division. Using this relationship, students create equations and formulas to represent
and solve problems. Later in the module, students learn the direct correlation of division of fractions to
division of decimals along with the application of this concept.
Prior to division of decimals, students will revisit all decimal operations in Topic B. Students have had
extensive experience with decimal operations to the hundredths and thousandths (5.NBT.B.7), which
prepares them to easily compute with more decimal places. Students begin by relating the first lesson
in this topic to the last lesson in Topic A, which focused on mixed numbers. They find that sums and
differences of large mixed numbers can sometimes be more efficiently determined by first converting
the number to a decimal and then applying the standard algorithms (6.NS.B.3). They use estimation to
justify their answers.
Within decimal multiplication, students begin to practice the distributive property. Students use arrays
and partial products to understand and apply the distributive property as they solve multiplication
problems involving decimals. By gaining fluency in the distributive property throughout this module and
the next, students will be proficient in applying the distributive property in Module 4 (6.EE.A.3).
Estimation and place value enable students to determine the placement of the decimal point in products
and recognize that the size of a product is relative to each factor. Students learn to use connections
between fraction multiplication and decimal multiplication.
In Grades 4 and 5, students used concrete models, pictorial representations, and properties to divide

whole numbers (4.NBT.B.6, 5.NBT.B.6). They became efficient in applying the standard algorithm for
long division. Students broke dividends apart into like base‐ten units, applying the distributive property
to find quotients place by place. In Topic C, students connect estimation to place value and determine
that the standard algorithm is simply a tally system arranged in place value columns (6.NS.B.2).
Students understand that when they “bring down” the next digit in the algorithm, they are essentially
distributing, recording, and shifting to the next place value. They understand that the steps in the
algorithm continually provide better approximations to the answer. Students further their
understanding of division as they develop fluency in the use of the standard algorithm to divide multi‐
digit decimals (6.NS.B.3). They make connections to division of fractions and rely on mental math
strategies to implement the division algorithm when finding the quotients of decimals.
In the final topic, students think logically about multiplicative arithmetic. In Topic D, students apply odd
and even number properties and divisibility rules to find factors and multiples. They extend this
application to consider common factors and multiples and find greatest common factors and least
common multiples.
The module comprises 19 lessons; six days are reserved for administering the Mid‐ and End‐of‐Module
Assessments, returning the assessments, and remediating or providing further applications of the
concepts. The Mid‐Module Assessment follows Topic B. The End‐of‐Module Assessment follows Topic
D.

Terminology
New or Recently Introduced Terms






Greatest Common Factor (The largest positive integer that divides into two or more integers
without a remainder; the GCF of 24 and 36 is 12 because when all of the factors of 24 and 36
are listed, the largest factor they share is 12.)
Least Common Multiple (The smallest positive integer that is divisible by two or more given
integers without a remainder; the LCM of 4 and 6 is 12 because when the multiples of 4 and 6
are listed, the smallest or first multiple they share is 12.)
Multiplicative Inverses (Two numbers whose product is 1 are multiplicative inverses of one
another. For example, and are multiplicative inverses of one another because
1.
Multiplicative inverses do not always have to be the reciprocal. For example and
have a product of 1, which makes them multiplicative inverses.)

Familiar Terms and Symbols1











Prime Number
Composite Number
Factors
Multiples
Dividend
Divisor
Reciprocal
Algorithm
Distributive Property
Estimate

Suggested Tools and Representations





Counters
Fraction Tiles (example shown to the right)
Tape Diagrams
Area Models (example shown below)

2
5

5

both

Topic A
Dividing Fractions by Fractions
In Topic A, students extend their previous understanding of multiplication and division to divide
fractions by fractions. Students determine quotients through visual models, such as bar
diagrams, tape diagrams, arrays, and number line diagrams. They construct division stories and
solve word problems involving division of fractions (6.NS.A.1). Students understand and apply
partitive division of fractions to determine how much is in each group. Students look for and
uncover patterns while modeling quotients of fractions to ultimately discover the relationship
between multiplication and division. Later in the module, students will understand and apply the
direct correlation of division of fractions to division of decimals.

Topic B
Multi‐Digit Decimal Operations—Adding, Subtracting, and Multiplying
Prior to division of decimals, students will revisit all decimal operations in Topic B. Students
begin by relating the first lesson in this topic to mixed numbers from the last lesson in Topic A.
They find that sums and differences of large mixed numbers can be more efficiently determined
by first converting to a decimal and then applying the standard algorithms (6.NS.B.3). Within
decimal multiplication, students begin to practice the distributive property. Place value enables
students to determine the placement of the decimal point in products and recognize that the size
of a product is relative to each factor. Students discover and use connections between fraction
multiplication and decimal multiplication.

Topic C
Dividing Whole Numbers and Decimals
In Topic C, students build upon previous lessons to fluently divide numbers and decimals. They
apply estimation to place value and determine that the standard algorithm is simply a tally
system arranged in place value columns (6.NS.B.2). Students further their understanding of
division as they develop fluency in the use of the standard algorithm to divide multi-digit
decimals (6.NS.B.3). They make connections to division of fractions and rely on mental math
strategies in order to implement the division algorithm when finding the quotients of decimals.

Topic D
Number Theory—Thinking Logically About Multiplicative Arithmetic
Students have previously developed facility with multiplication and division. They now begin to
reason logically about them in Topic D. Students apply odd and even number properties and
divisibility rules to find factors and multiples. They extend this application to consider common
factors and multiples and find greatest common factors and least common multiples. Students
explore and discover that Euclid’s Algorithm is a more efficient means of finding the greatest
common factor of larger numbers and determine that Euclid’s Algorithm is based on long
division.

Lesson 1
Objective: Interpreting Division of a Fraction by a Whole Number—Visual Models
Example 1
Maria has lb. of trail mix. She needs to share it equally among

friends. How much will each friend

be given? What is this question asking us to do?
We are being asked to divide the trail mix into six equal portions. So, we need to divide three-fourths
by six.

How can this question be modeled?
We will start by creating a number line broken into fourths and a fraction bar broken into fourths.

0

1

We are going to give equal amounts of trail mix to each person. How can we show this in the model?
We will divide the shaded portion so that it includes six equal-sized pieces.
How will we show this on the number line?
There are three equal sections on the number line that also need to be divided into six equal shares.

1

2

3

4

5

6

Next, we need to determine the unit. What did we do to each of the three sections in the fraction bar?
We divided them into two pieces.

What should we do to the remaining piece of the fraction bar?
Divide it into two pieces.
How many pieces are there total?
pieces

Lesson 2
Objective: Interpreting Division of a Whole Number by a Fraction—Visual Models
1.

Margo is freezing

cups of strawberries. If this is of the total strawberries that were picked, how many

cups of strawberries did Margo pick?

 of what number is ?

?
Margo picked

2.

cups of strawberries.

Regina is chopping up wood. She has chopped

logs so far. If the

need to be chopped, how many logs need to be chopped in all?



of what number is
?

Regina needs to chop

logs in all.

?

logs represent of all the logs that

Lesson 4
Objective: Interpreting and Computing Division of a Fraction by a Fraction—More
Models
For the first example, students will be asked to solve a word problem using the skills they used in
Lesson 3 to divide fractions with the same denominator.
1.) Molly purchased 1 cups of strawberries. This can also be represented as

. She eats cups

per serving. How many servings did Molly purchase?
This question is really asking me how many are in
two eighths. I can use a model to show that there are

a.

Molly purchased

servings in the

cups of strawberries.

cups of strawberries. If she eats cups per serving, how many

servings does Molly have?
Use a model to prove your answer.

or, in other words, to divide eleven eighths by

Technology Resources
www.k-5mathteachingresources.com -This site provides an extensive
collection of free resources, math games, and hands-on math activities
aligned with the Common Core State Standards for Mathematics.
www.parccgames.com – fun games to help kids master the common
core standards.
http://www.mathplayground.com –common core educational math
games and videos.
www.learnzillion.com – math video tutorials.
www.ixl.com – practice common core interactive math skills practice.
www.mathnook.com –common core interactive math skill practice/
games, worksheets and tutorials.
www.adaptedmind.com – common core interactive practice, video
lessons and worksheets
www.brainpop.com – animated tutorials of curriculum content that
engages students. Can use a limited free version or buy a subscription.

Grade
Module

Eureka Math™ Tips for Parents
In this -lesson module, students
complete their understanding of the
four operations as they study division of
whole numbers, division by a fraction,
division of decimals and operations on
multi-digit decimals. This expanded
understanding serves to complete their
study of the four operations with
positive rational numbers, preparing
students for understanding, locating,
and ordering negative rational numbers
and working with algebraic expressions.
Below is an example of how a fraction bar
model can be used to represent the
quotient in a division problem.

Draw a model to represent the quotient.

+

How Can You Help At
Home?

The chart below shows the relationships
between various fractions and may be a
great tool for your child throughout this
module.

What Came Before this Module:
Students added, subtracted and
multiplied fractions and decimals (to
the hundreths place). They divided a
unit fraction by a non-zero whole
number as well as divided a whole
number by a unit fraction.
What Comes After this Module:
Students will extend the number
line (both horizontally and vertically)
to include the opposites of whole
numbers and will use the number line
as a model to relate integers and
other rational numbers to statements
of order in real-world contexts.

 Challenge your child to create three
different examples of multiplicative
inverses using the example given in
the Key Words section of this
newsletter.

Least Common Multiple: The least
common multiple of two whole
numbers is the least whole number
greater than zero that is a multiple
of each number. For example, the
LCM of and is
because when
the multiples of and are listed,
the smallest or first multiple they
share is .
Multiplicative Inverses: Two
numbers whose product is are
multiplicative inverses of one
another. In the example below,
three-fourths and four-thirds are
multiplicative inverses of one
another because their product is .



Apply and extend previous understandings of multiplication and
division to divide fractions by fractions.
o Interpret and compute quotients of fractions, and solve word
problems involving division of fractions by fractions, e.g., by using
visual fraction models and equations to represent the problem.



Compute fluently with multi-digit numbers and find common
factors and multiples.
o Fluently divide multi-digit numbers using the standard algorithm.
o

Fluently add, subtract, multiply, and divide multi-digit decimals
using the standard algorithm for each operation.

o

Find the greatest common factor of two whole numbers less than or
equal to
and the least common multiple of two whole numbers
less than or equal to . Use the distributive property to express a
sum of two whole numbers
with a common factor as a
multiple of a sum of two whole numbers with no common factor.

Prepared by The Eureka Math 6-8 Writing Team
y Erin Schweng, Math Coach

Greatest Common Factor: The
greatest common factor of two
whole numbers (not both zero) is
the greatest whole number that is a
factor of each number. For example,
the GCF of
and
is
because
when all of the factors of
and
are listed, the largest factor they
share is .

Key Common Core Standards:

 Ask your child what they learned in
school today and ask them to show
you an example.
 Reinforce fast recall of
multiplication and division facts by
playing math games using
flashcards. See how many facts
your child can answer in 5
seconds. Then, see if they can
answer more questions the next
time by playing again!

Key Words

1

Grade
Module

Eureka Math, A Story of Ratios

Spotlight on a
model
frequently
used in this
module:

Our model in the spotlight is the area model. This model helps break a problem into
smaller parts, making the problem easier to understand and solve. The key feature
of the area model used in this module is that it represents the quotient of two
numbers as a rectangular region comprised of unit squares. Below is a problem that
can be solved using an area model. The solution is also shown below.
2

Problem: Imagine that you have of a cup of frosting that you need to share
5
equally between three desserts. How would you write this as a division question?

Solution:

We can start by drawing a
model of two-fifths.

5

How can we show that we are
dividing two-fifths into three equal
parts?

Area Model
What does this part represent?
From the visual model, we can determine that

2

2

5

5

Below are examples of how to use a fraction bar and a number line to solve problems seen in this
module.
Fraction Bar Example:

Number Line Example:
Molly’s friend Xavier purchased

cups of

strawberries, and he eats cup servings. How many
servings has he purchased?

Here we have
answer is .

groups of

2

Therefore, the
There are

and

5

servings.

Sample Problem from Module 2:
(Example taken from Module 2, Lesson 5)

This can be rewritten as

2
2

5

2

2

2

5

5

5

5

For more information visit commoncore.org

