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Unit 3: Multiplying and Dividing Fractions 
At a Glance 
 

Unit 3 is estimated to be completed in 19-22 days including 2 days for assessment. 

This unit is divided into three sections including 17 lessons and 3 optional lessons.   

• Section A—Fraction Multiplication (Lessons 1-9)  
• Section B—Fraction Division (Lessons 10-16)  
• Section C—Problem Solving with Fractions (Lessons 17-20) 

 

On pages 8-9 of this Teacher Guide is a chart that identifies the section each lesson belongs in 
and the materials needed for each lesson. 

This unit uses four student centers. 

• Rolling for Fractions 
• Five in a Row: Multiplication 
• How Close? 
• Compare 
 

 





Unit 3

Unit 3

Unit 3: Multiplying and Dividing Fractions
Unit Learning Goals

Students extend multiplication and division of whole numbers to multiply fractions by fractions and
divide a whole number and a unit fraction.

•

In this unit, students find the product of two fractions, divide a whole number by a unit fraction, and
divide a unit fraction by a whole number.

Previously, students made sense of multiplication of a whole number and a fraction in terms of the
side lengths and area of a rectangle. Here, they make sense of multiplication of two fractions the same
way. Students interpret area diagrams with two unit fractions for their side lengths, then a unit fraction
and a non-unit fraction, and then two non-unit fractions.

Through repeated reasoning, students notice regularity in
the value of the product (MP8). They generalize that it can
be found by multiplying the numerators and multiplying the
denominators of the factors:

For example, is because there are equal

parts in the whole square and parts are shaded.

Next, students make sense of division situations and expressions that involve a whole number and a
unit fraction. They recall that division can be understood in terms of finding the number of equal-size
groups or finding the size of each group.

For instance, students interpret to mean finding the

size of one part if is split into 4 equal parts, and to

mean finding how many s are in 4.

Students consider how changing the dividend or the divisor
changes the value of the quotients and look for patterns
(MP8). They use tape diagrams to represent and reason
about division situations and expressions.

Later in the unit, students apply what they learned to solve problems. The relationship between
multiplication and division is reinforced when they notice that both operations can be used to solve the
same problem.

Grade 5, Unit 3
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Grade 5

"ection �: Fraction Multiplication

"tandards �lign3ents

"ection Learning Goals

�ddressing 5.NF.�.4, 5.NF.�.4.a, 5.NF.�.4.b, 5.NF.�.�
�uilding Towards 5.NF.�.4, 5.NF.�.4.a, 5.NF.�.4.b, 5.NF.�.�

*ecognize that and use this generalization to multiply fractions numerically.

*epresent and describe multiplication of a fraction by a fraction using area concepts.

In this section, students reason about multiplication of two fractions. They begin by considering
situations that involve finding a fraction of a fraction. They represent the situations by drawing
diagrams that make sense to them.

For example, Y� pan of macaroni and cheese is full. #iran eats of the macaroni and cheese. How

much of the whole pan did #iran eat�Z

�y partitioning the first third of a pan into fourths and doing the same with the other two thirds,
students can see that #iran ate of the whole pan.

Students connect the product of two fractions to the area of a rectangle with fractional side lengths.
/hen multiplying unit fractions, students see the denominator as the number of equal parts in the unit
square, structured as an array. So partitioning one side of a rectangle into fourths and the other into
thirds create a 4-by-3 array. �ach part in the array is of � whole.

The area of a rectangle that is by is thus , or . Students generalize this as:

Grade 5, Unit 3
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Unit 3 Section A

Unit 3 Section A

They extend this insight to find the product of non-unit fractions, including fractions greater than �.

For example, the value of is

because parts are

shaded and there are equal
parts in � whole.

PL�: Lesson 3, �ctivity �, Notice Patterns in �xpressions

"uggested �enters

*olling for Fractions (3V5), Stage �: Multiply a Fraction by a /hole Number (Supporting)

Five in a *ow: Multiplication (3V5), Stage 4: Three Factors (Supporting)

*olling for Fractions (3V5), Stage 4: Multiply Fractions (�ddressing)

How �lose� (�V5), Stage �: Multiply Fractions and /hole Numbers to 5 (Supporting)

�ompare (�V5), Stage 4: �ivide within �

 (Supporting)

Grade 5, Unit 3
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Grade 5

"ection �: Fraction Division

"tandards �lign3ents

"ection Learning Goals

�uilding 'n 4.N�T.�.�
�ddressing 5.NF.�.�, 5.NF.�.�.a, 5.NF.�.�.b, 5.NF.�.�.c
�uilding Towards 5.NF.�.�, 5.NF.�.�.a, 5.NF.�.�.b

�ivide a unit fraction by a whole number using whole-number division concepts.

�ivide a whole number by a unit fraction using whole-number division concepts.

In grade 3, students learned that division can be understood in terms of equal-size groups and can be
interpreted in two ways. For example, can mean finding the size of each group if 8 is put into 4
equal groups, or finding how many groups of 4 are in 8.

In this section, students extend this idea to divide a unit fraction by a whole number and divide a whole
number by a unit fraction. They interpret to mean finding the size of one part if is split into 5

equal parts, and as a way of finding how many s are in 5.

To build this understanding, students reason about situations, diagrams, and expressions that
represent division. They look for patterns and assess the reasonableness of the quotients they find.

Students may notice that to find , they can multiply 5 by � because there are � halves in each of

the 5 wholes. It is not essential, however, that students generalize division of fractions at this point, as
they will do so in grade �.

PL�: Lesson ��, �ctivity �, PriyaXs /ork

"uggested �enters

*olling for Fractions (3V5), Stage 4: Multiply Fractions (�ddressing)

�ompare (�V5), Stage 4: �ivide within �

 (Supporting)

Grade 5, Unit 3
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Unit 3 Section B

How �lose� (�V5), Stage �: Multiply Fractions and /hole Numbers to 5 (Supporting)

�ompare (�V5), Stage 8: �ivide Fractions and /hole Numbers (�ddressing)

*olling for Fractions (3V5), Stage 5: �ivide Unit Fractions and /hole Numbers (�ddressing)

How �lose� (�V5), Stage �: Multiply to 3,


 (Supporting)

Grade 5, Unit 3

Unit 3 Section B
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Grade 5

"ection �: �ro(le3 "olving =it. Fractions

"tandards �lign3ents

"ection Learning Goals

�ddressing 5.NF.�, 5.NF.�.4, 5.NF.�.�, 5.NF.�.�, 5.NF.�.�.b, 5.NF.�.�.c

Solve problems involving fraction multiplication and division.

In this section, students solve problems involving multiplication and division of fractions. �s they
reason about situations and interpret tape diagrams, they see that the same situation or diagram can
be expressed with multiplication or division.

For example, if gallon of lemonade is shared equally by 5 friends, each friend gets gallon of

lemonade. This also means that each friend gets of the gallon, which can be expressed by .

Students interpret situations and diagrams in
terms of one or both operations, depending on
what makes sense in the given context. In this
diagram, the shaded part represents both

and .

PL�: Lesson ��, �ctivity �, Info Gap: Tiles

"uggested �enters

�ompare (�V5), Stage 8: �ivide Fractions and /hole Numbers (�ddressing)

*olling for Fractions (3V5), Stage 5: �ivide Unit Fractions and /hole Numbers (�ddressing)

How �lose� (�V5), Stage �: Multiply to 3,


 (Supporting)

#.roug.out t.e Unit

Throughout the unit, the Number Talk routines help students to make sense of the developing
concepts in each section. �fter noticing patterns and making generalizations about multiplying
fractions, students multiply fractions using mental math. �s the content transitions to division in the
second section, students revisit whole-number division and fractions as quotients before dividing with
unit fractions. �s students apply their knowledge of fraction multiplication and division to solve
problems in the final section, the Number Talk routines help to build computation \uency.

Grade 5, Unit 3
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Unit 3 Section C

Here is a sampling of Number Talk warm-ups in the unit.

lesson 4 lesson 8 lesson 10 lesson 11

lesson 14 lesson 15 lesson 17 lesson 18

Grade 5, Unit 3

Unit 3 Section C
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Grade 5

Materials �eeded
L�SS'N G�TH�* �'P0

�.� none• none•
�.� none• none•
�.3 none• none•
�.4 none• none•
�.5 none• none•
�.� none• none•
�.� none• none•
�.8 none• none•
�.� �olored pencils or crayons

Paper

*ulers

•
•
•

none•

�.�
 Tools for creating a visual
display

• none•

�.�� Tools for creating a visual
display

• none•

�.�� none• none•
�.�3 �onstruction paper• none•
�.�4 none• none•
�.�5 Materials from a previous

lesson
• Fraction �ivision Problem Sort (groups of

�)
•

�.�� none• none•
�.�� none• Info Gap: Tiles (groups of �)•

Grade 5, Unit 3
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Unit 3 Materials Needed

�.�8 none• none•
�.�� none• none•
�.�
 none• none•

Grade 5, Unit 3

Unit 3 Materials Needed
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Grade 5

�enter: !olling ,or Fractions �3A��
"tage 	: Multiply a Fraction (y a &.ole �u3(er
Lessons

Grade5.3.�� (supporting)

Grade5.3.�� (supporting)

"tage �arrative

Students roll 3 number cubes to generate a multiplication expression with a whole number and a fraction
and compare the value of the expression to � in order to determine how many points are earned. Two
recording sheets are provided, one where the fraction is a unit fraction and one where it can be any fraction.

%ariation:

Students may choose a di^erent target number to compare the value of their expression to.

"tage Description

�ach group of � needs 3 number cubes.

"tandards �lign3ents
�ddressing 4.NF.�.4

Materials to Gat.er

Number cubes

Materials to �opy

*olling for Fractions Stage � *ecording Sheet
(groups of �)

•
•

Grade 5, Unit 3
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Unit 3 Center: Rolling for Fractions (3–5)

"tage �: Multiply Fractions
Lessons

Grade5.3.�� (addressing)

Grade5.3.�3 (addressing)

Grade5.3.�4 (addressing)

Grade5.3.�5 (addressing)

Grade5.3.�� (addressing)

Grade5.3.�� (addressing)

Grade5.3.�8 (addressing)

Grade5.3.�� (addressing)

Grade5.3.��
 (addressing)

Grade5.3.��� (addressing)

Grade5.3.��� (addressing)

Grade5.3.��3 (addressing)

"tage �arrative

Students roll 4 number cubes to generate a multiplication expression involving � fractions and compare the
value of the expressions. Two recording sheets are provided, one where one fraction is a unit fraction and
one with no numerators given.

"tandards �lign3ents

�dditional Cn,or3ation

�ach group of � needs 4 number cubes.

�ddressing 5.NF.�.4.a

Materials to Gat.er

Number cubes

Materials to �opy

*olling for Fractions Stage 4 *ecording Sheet
(groups of �)

•
•
•
•
•
•
•
•
•
•
•
•

Grade 5, Unit 3

Unit 3 Center: Rolling for Fractions (3–5)
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Grade 5

"tage �: Divide Unit Fractions and &.ole �u3(ers
Lessons

Grade5.3.��4 (addressing)

Grade5.3.��5 (addressing)

Grade5.3.��� (addressing)

Grade5.3.��� (addressing)

Grade5.3.��8 (addressing)

Grade5.3.��� (addressing)

Grade5.3.��
 (addressing)

"tage �arrative

Students roll 3 number cubes to generate a division expression involving a whole number and a fraction
and compare the value of the expressions.

"tandards �lign3ents

�dditional Cn,or3ation

�ach group of � needs 3 number cubes.

�ddressing 5.NF.�.�

Materials to Gat.er

Number cubes

Materials to �opy

*olling for Fractions Stage 5 *ecording Sheet
(groups of �)

•
•
•
•
•
•
•

"tages used in Grade �

"tage �

"upporting

Grade4.3.�

Grade4.4.�
•
•

Grade 5, Unit 3
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Unit 3 Center: Rolling for Fractions (3–5)

"tage 	

�ddressing

Grade4.3.�

Grade4.3.�

Grade4.3.�

"upporting

Grade4.�.�

Grade4.�.�

•
•
•

•
•

Grade 5, Unit 3
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Grade 5

�enter: Five in a !o=: Multiplication �3A��
"tage �: #.ree Factors
Lessons

Grade5.3.�� (supporting)

Grade5.3.�� (supporting)

Grade5.3.�3 (supporting)

Grade5.3.�4 (supporting)

"tage �arrative

Students multiply using 3 factors of �V5. Partner � chooses three numbers and places a paper clip on each
number. They multiply the numbers and place a counter on the product. Partner � moves one of the paper
clips to a di^erent number, multiplies the numbers, and places a counter on the product. Students take
turns moving one paper clip, finding the product, and covering it with a counter.

"tandards �lign3ents

�dditional Cn,or3ation

�ach group of � needs �5 two-color counters and 3 paper clips.

�ddressing 5.M�.�.5.a

Materials to Gat.er

Paper clips, Two-color counters

Materials to �opy

Five in a *ow Multiplication and �ivision Stage 4
Gameboard (groups of �)

•
•
•
•

"tages used in Grade �

"tage �

"upporting

Grade4.�.�•

Grade 5, Unit 3
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Unit 3 Center: Five in a Row: Multiplication (3–5)

"tage 	

�ddressing

Grade4.�.�

Grade4.�.�

"upporting

Grade4.5.�

Grade4.�.�

Grade4.�.�

"tage 3

�ddressing

Grade4.�.�

Grade4.�.�

•
•

•
•
•

•
•

Grade 5, Unit 3

Unit 3 Center: Five in a Row: Multiplication (3–5)
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Grade 5

�enter: �o= �lose� ��A��
"tage 
: Multiply to 3����
Lessons

Grade5.3.��
 (addressing)

Grade5.3.��5 (supporting)

Grade5.3.��� (supporting)

Grade5.3.��� (supporting)

Grade5.3.��8 (supporting)

Grade5.3.��� (supporting)

Grade5.3.��
 (supporting)

"tage �arrative

�efore playing, students remove the cards that show �
 and set them aside.

�ach student picks � cards and chooses 4 of them to create a multiplication expression. �ach student
multiplies the numbers and the student whose product is closest to 3,


 wins a point for the round.
Students pick new cards so that they have � cards in their hand and then start the next round.

%ariation:

Students can choose a di^erent number as the goal.

"tandards �lign3ents
�ddressing 3.'�.�.5

Materials to Gat.er

Number cards 
V�


Materials to �opy

How �lose� Stage � *ecording Sheet (groups of �)

•
•
•
•
•
•
•

Grade 5, Unit 3
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Unit 3 Center: How Close? (1–5)

"tage �: Multiply Fractions and &.ole �u3(ers to �
Lessons

Grade5.3.�5 (supporting)

Grade5.3.�� (supporting)

Grade5.3.�� (supporting)

Grade5.3.�8 (supporting)

Grade5.3.�� (supporting)

Grade5.3.��
 (supporting)

Grade5.3.��� (supporting)

Grade5.3.��� (supporting)

Grade5.3.��3 (supporting)

"tage �arrative

�efore playing, students remove the cards that show �
 and set them aside.

�ach student picks � cards and chooses 3 of them to create a multiplication expression with a fraction and a
whole number. �ach student multiplies their numbers and the student whose product is closest to 5 wins a
point for the round. Students pick new cards so that they have � cards in their hand and then start the next
round.

%ariation:

Students can choose a di^erent number as the goal.

"tandards �lign3ents
�ddressing 5.N�T.�.�

Materials to Gat.er

Number cards 
V�


Materials to �opy

How �lose� Stage � *ecording Sheet (groups of �)

•
•
•
•
•
•
•
•
•

"tages used in Grade �

"tage �

"upporting

Grade4.5.�•

Grade 5, Unit 3

Unit 3 Center: How Close? (1–5)
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Grade 5

"tage 


�ddressing

Grade4.5.�

Grade4.5.�

"upporting

Grade4.�.�

•
•

•

Grade 5, Unit 3
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Unit 3 Center: Compare (1–5)

�enter: �o3pare ��A��
"tage �: Divide =it.in ���
Lessons

Grade5.3.�8 (supporting)

Grade5.3.�� (supporting)

Grade5.3.��
 (supporting)

Grade5.3.��� (supporting)

Grade5.3.��� (supporting)

Grade5.3.��3 (supporting)

"tage �arrative

Students use cards with division expressions within �

.

This stage of the �ompare center is used in grades 3, 4, and 5. /hen used in grade 3 or 4, remove the cards
with two-digit divisors.

"tandards �lign3ents

"tage �: Divide Fractions and &.ole �u3(ers
Lessons

Grade5.3.��4 (addressing)

Grade5.3.��5 (addressing)

Grade5.3.��� (addressing)

Grade5.3.��� (addressing)

Grade5.3.��8 (addressing)

Grade5.3.��� (addressing)

"tage �arrative

Students use cards with expressions with multiplication and division of fractions.

�ddressing 3.'�.�.�

Materials to �opy

�ompare Stage 3-8 �irections (groups of �), �ompare
Stage 4 �ivision �ards (groups of �)

•
•
•
•
•
•

•
•
•
•
•
•

Grade 5, Unit 3

Unit 3 Center: Compare (1–5)
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Grade 5

"tandards �lign3ents
�ddressing 5.NF.�.4, 5.NF.�.�, 5.'�.�.�

Materials to �opy

�ompare Stage 3-8 �irections (groups of �), �ompare
Stage 8 �ards (groups of �)

"tages used in Grade �

"tage 3

"upporting

Grade4.�.�

Grade4.3.�

Grade4.5.�

Grade4.5.�

Grade4.�.�

"tage �

"upporting

Grade4.�.�

"tage �

�ddressing

Grade4.�.�

"upporting

Grade4.3.�

Grade4.�.�

Grade4.�.�

Grade4.�.�

Grade4.8.�

Grade4.8.�

"tage 


�ddressing

Grade4.3.�

Grade4.3.�

•
•
•
•
•

•

•

•
•
•
•
•
•

•
•

Grade 5, Unit 3
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Unit 3 Center: Compare (1–5)

"tage �

�ddressing

Grade4.�.�

"upporting

Grade4.�.�

Grade4.8.�

Grade4.8.�

•

•
•
•

Grade 5, Unit 3
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Grade 5

"ection �: Fraction Multiplication

Lesson �: �ne �iece o, �ne �art

"tandards �lign3ents

Lesson �urpose

The purpose of this lesson is for students to interpret and represent a unit fraction of a unit fraction
with diagrams.

�ddressing 5.NF.�.4.a
�uilding Towards 5.NF.�.4, 5.NF.�.4.a

#eac.er�,acing Learning Goals

*epresent and interpret a unit fraction of a
unit fraction in ways that make sense to
them.

"tudent�,acing Learning Goals

LetXs solve problems about unit fractions.

In the previous unit, students found the product of a whole number and a fraction or mixed number,
using tape diagrams and area diagrams. This unit continues that work to include products of two
fractions. The goal of this lesson is for students to investigate fractions of fractional quantities in
context. The focus is on interpreting representations in terms of the context (MP�). In later lessons,
students will see that the diagrams can be represented by multiplication or division expressions.

In the first activity, students draw and explain their own representation of a situation involving
macaroni and cheese. StudentsX representations may di^er so the discussion focuses on how their
diagrams represent the situation. The second activity focuses on area diagrams like students worked
with at the end of the previous unit. This lesson prepares students to relate diagrams to expressions in
the next lesson.

�ccess ,or:

"tudents =it. Disa(ilities

�ction and �xpression (�ctivity �)

�nglis. Learners

ML*� (�ctivity �)

Cnstructional !outines

5 Practices (�ctivity �), Notice and /onder (/arm-up)

•

Grade 5, Unit 3
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Unit 3 Lesson 1

Lesson #i3eline

/arm-up �
 min

�ctivity � �
 min

�ctivity � �5 min

Lesson Synthesis �
 min

�ool-down 5 min

#eac.er !eBection  uestion

/hich students had opportunities to share their
diagrams and thinking during whole-class
discussion� How did you select these students�

Macaroni and �heese

�ool�do=n (to be completed at the end of the lesson) 5 min

"tandards �lign3ents

"tudent�,acing #as1 "tate3ent

�. � pan of macaroni and cheese is full. Mai eats of the remaining macaroni and cheese in

the pan.

a. �raw a diagram to represent the situation.

b. How much of the whole pan did Mai eat� �xplain or show your reasoning.

"tudent !esponses

�. a. Sample response:

b. Mai ate of the whole pan. Students may refer to the diagram they drew.

�ddressing 5.NF.�.4.a

Grade 5, Unit 3

Unit 3 Lesson 1
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Grade 5

Notice and /onder: �aked Macaroni and �heese

&ar3�up �
 min

"tandards �lign3ents
�uilding Towards 5.NF.�.4.a

The purpose of this warm-up is for students to describe the fraction of macaroni and cheese that is left
in the pan. /hile students may notice and wonder many things about this image, the amount of
macaroni and cheese in the pan is the important discussion point.

Cnstructional !outines

Notice and /onder

"tudent�,acing #as1 "tate3ent

/hat do you notice� /hat do you wonder�

"tudent !esponses

Students may notice:

The pan isnXt full.

There is a spatula.

It looks like macaroni and cheese.

Students may wonder:

/ho made the macaroni and cheese�

How much is left�

Launc.

Groups of �

�isplay the image.

Y/hat do you notice� /hat do you wonder�Z

� minute: quiet think time

�ctivity

Y�iscuss your thinking with your partner.Z

� minute: partner discussion

Share and record responses.

"ynt.esis

YThe picture shows a pan of macaroni and
cheese. /hat other food is baked in pans like
this one�Z (lasagna, casseroles, cakes)

Y�bout how much macaroni and cheese is left
in the pan�Z (ItXs less than and more than .

It looks like it is about .)

�egin Lesson

•
•
•

•
•

•
•
•
•

•
•
•

•

•
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Unit 3 Lesson 1

/ho is going to eat that macaroni and
cheese�

'f /hat�

�ctivity � �
 min

"tandards �lign3ents
�uilding Towards 5.NF.�.4

The goal of this activity is for students to draw diagrams that represent a unit fraction multiplied
by another unit fraction in context. The macaroni and cheese context was introduced in the
warm-up to motivate students to draw a diagram to represent the pan. The focus in this activity is
on the di^erent diagrams students draw and how they represent the same situation (MP�). Some
students may identify that Lin ate of the pan. Invite these students to share their observation at

the end of the synthesis when they think about the diagrams in relation to the fraction of the
whole pan of macaroni and cheese Lin ate.

MLR2 Collect and Display. �ollect the language students use to solve how much of the pan of
macaroni Lin ate. �isplay words and phrases such as: Ydiagram,Z Yhalf,Z Yfraction,Z Ydivide,Z
Ywhole,Z Ypart,Z Ythis much,Z Ypiece.Z �uring the synthesis, invite students to suggest ways to
update the display: Y/hat are some other words or phrases we should include�Z Invite students to
borrow language from the display as needed.
Advances: Conversing, Reading

�ccess ,or �nglis. Learners

Action and Expression: Develop Expression and Communication. Provide access to a variety of tools:
colored pencils, crayons, highlighters that can be used to di^erentiate between the initial part and
the remaining fractional part.
Supports accessibility for: Conceptual Processing, Visual-Spatial Processing, Organization

�ccess ,or "tudents =it. Disa(ilities

Cnstructional !outines

5 Practices

•
Grade 5, Unit 3
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Grade 5

"tudent�,acing #as1 "tate3ent

�t a family dinner, a pan of macaroni and
cheese is full. Lin eats of the remaining

macaroni and cheese in the pan.

�. �raw a diagram to represent the situation.

�. �xplain or show how you know your
diagram represents the situation.

"tudent !esponses

�. Sample responses:

�. I first drew a rectangle to represent the pan
of macaroni. Then I cut the rectangle in half
since only half of the macaroni was left.
Then I cut that half in thirds and shaded one
of them. That third of a half pan is what Lin
ate.

Launc.

Y/e are going to solve problems about a
pan of macaroni and cheese that was
served at a big family dinner. Lin is excited
that her aunt made her famous baked
macaroni and cheese. Tell your partner a
story about a dish that you love to eat for
dinner.Z

�V� minutes: partner discussion

�ctivity

3V5 minutes: individual work time

�s students work, consider asking:

YHow does your diagram show �Z

YHow does your diagram
show of �Z

YHow did you decide how to
partition the rectangle�Z

Monitor for students who draw di^erent
diagrams to show of such as those

shown in the student solutions.

"ynt.esis

�sk selected students to display their
responses side by side for all to see or use
the images provided in the student
solutions.

For each diagram ask: YHow does the
diagram represent of of the pan�Z

(First, the rectangle or pan is divided in half
and then a third of one half is shaded.)

YHow are the diagrams the same�Z (They all
show the full pan cut in half. Then they
show a half cut into 3 equal pieces and one
of those pieces is shaded.)

YHow are the diagrams di^erent�Z ('ne
diagram cuts the pan in half horizontally
and the other two cut it in half vertically.
The other cuts into 3 equal pieces are also

•

•

•
•

�
�

�

•

•

•

•

•
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Unit 3 Lesson 1

sometimes horizontal and sometimes
vertical.)

YHow much of the whole pan did Lin eat�Z
(Students may say or other fractions.)

*ecord all responses and revisit this in the
lesson synthesis.

�dvancing "tudent #.in1ing

If students do not draw a diagram that represents the situation, suggest they draw a diagram to
show how much of the pan of macaroni and cheese is left. Then ask: YHow can you adapt your
diagram to show that one third of one half of the pan was eaten�Z

The Same, but �i^erent

�ctivity 	 �5 min

"tandards �lign3ents
�ddressing 5.NF.�.4.a

�ontinuing the macaroni and cheese context from the previous activity, the purpose of this
activity is for students to interpret diagrams showing a fraction of a fraction of the pan. Then
students address what fraction of the whole pan the shaded piece of the diagram represents.
�ecause the whole pan is not subdivided, students may need to add the extra divisions or think
carefully to identify the fraction of the whole pan represented by the diagrams. To identify that
the shaded pieces in the two diagrams have equal area students may

cut out and compare the shaded pieces explicitly

reason that they are each or of the same amount

reason that they are each of the whole

"tudent�,acing #as1 "tate3ent

�. �xplain or show how each diagram

Launc.

Groups of �

•

•

•
•
•

•

Grade 5, Unit 3
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Grade 5

represents of of a pan of macaroni and

cheese.

� �

�. Use the diagrams to show that of is

of the whole pan.

"tudent !esponses

�. �iagram � shows of the pan shaded in

and then of the half is shaded darker so

that�s of that is shaded darker. �iagram

� also shows of the pan shaded in and

then of the half shaded darker.

�. I cut out the pieces and checked that
they are the same size.

/hen I divided the whole pan into
equal-size parts I saw that each
piece is of the pan.

�ctivity

�V� minutes: quiet think time

5V8 minutes: partner discussion

Monitor for students who:

extend the dashed lines in diagram
� to determine that of the whole

square is darkly shaded

partition the rest of the square in
diagram � to determine that of

the whole square is darkly shaded

"ynt.esis

�sk previously selected students to share
in the given order.

YHow does each diagram represent of

�Z (They each show shaded in the

lighter blue and then of that half is

shaded darker.)

YHow do we know the darkly shaded pieces
are the same size�Z (I cut them out to
check. They are both of . They both

represent of the whole pan.)

If not already mentioned by students, ask:
YHow can we figure out how much of the
whole pan of macaroni cheese the dark
shaded piece represents�Z (/e can extend
the lines in diagram � and we can partition
the rest of the square in diagram �.)

Y of is equal to how much of the whole

pan of macaroni and cheese�Z ( of the

whole pan.)

�dvancing "tudent #.in1ing

If students do not explain why each diagram represents of , suggest they draw their own

diagram to represent of . �sk: Y/hat is the same about your diagrams and the ones in the

tasks� /hat is di^erent�Z

�

�

•
•
•

�

�

•

•

•

•

•
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Unit 3 Lesson 1

Lesson "ynt.esis �
 min

YToday we drew diagrams to represent fractions of fractions. /hat did you learn about fractions of
fractions�Z (They are pieces of pieces.)

�onsider asking students to respond in their >ournals.

*efer to the diagrams students drew to show of of a pan of macaroni and cheese.

YHow much of the whole pan of macaroni and cheese did Lin eat� How do you know�Z ( . I would need

to divide the whole rectangle, not >ust the one half that was left. Then there would be � equal parts and
Lin ate one of them.)

"uggested �enters

*olling for Fractions (3V5), Stage �: Multiply a Fraction by a /hole Number (Supporting)

Five in a *ow: Multiplication (3V5), Stage 4: Three Factors (Supporting)

!esponse to "tudent #.in1ing

Students do not draw a diagram that represents
of .

�e>t Day "upport

�uring activity � of the next day�s lesson,
ask these students to explain where they
see each fraction in their diagrams.

�o3plete �ool�Do=n

Grade 5, Unit 3
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Grade 5

Lesson 	: !epresent Unit Fraction Multiplication

"tandards �lign3ents

Lesson �urpose

The purpose of this lesson is for students to write and evaluate expressions given a diagram that
represents the product of two unit fractions.

�ddressing 5.NF.�.4.a

#eac.er�,acing Learning Goals

*epresent multiplication of unit fractions
with diagrams and expressions

"tudent�,acing Learning Goals

LetXs write expressions to represent
multiplication of unit fractions.

In the previous lesson, students drew diagrams to represent a unit
fraction of another unit fraction in context. The purpose of this
lesson is for students to draw diagrams representing products of
unit fractions and to examine the relationship between expressions
and diagrams in greater depth. Students examine di^erent methods
for representing unit fraction products with a diagram and they
interpret how a diagram represents a given expression.

This diagram represents both and . In future lessons,

this diagram will be used to represent multiplication expressions
and equations because of its \exibility.

Student generated diagrams may be di^erent.

In this diagram, we see . /e would need to adapt the diagram

to show more clearly. /e could do this by extending the

partition lines all the way across.

•

Grade 5, Unit 3
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Unit 3 Lesson 2

�ccess ,or:

"tudents =it. Disa(ilities

*epresentation (�ctivity �)

Cnstructional !outines

ML*� �ollect and �isplay (�ctivity �), /hich 'ne �oesnXt �elong� (/arm-up)

Lesson #i3eline

/arm-up �
 min

�ctivity � �
 min

�ctivity � �5 min

Lesson Synthesis �
 min

�ool-down 5 min

#eac.er !eBection  uestion

/hat did you say, do, or ask during the lesson
synthesis that helped students be clear on the
learning of the day� How did understanding the
cool-down of the lesson before you started
teaching today help you synthesize that
learning�

How Much is Shaded�

�ool�do=n (to be completed at the end of the lesson) 5 min

"tandards �lign3ents

"tudent�,acing #as1 "tate3ent

/rite a multiplication expression to represent the area of the
shaded region.

�ddressing 5.NF.�.4.a

Grade 5, Unit 3
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31



Grade 5

"tudent !esponses

or

/hich 'ne �oesnXt �elong: �iagrams

&ar3�up �
 min

"tandards �lign3ents
�ddressing 5.NF.�.4.a

This warm-up prompts students to carefully analyze and compare di^erent diagrams that represent
products of fractions. In making comparisons, students have a reason to use language precisely (MP�).
The warm-up also enables the teacher to listen to students as they share their interpretations of the
various representations of fraction multiplication, and use their developing vocabulary to describe the
characteristics of fractional products.

Cnstructional !outines

/hich 'ne �oesnXt �elong�

�egin Lesson

Grade 5, Unit 3
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Unit 3 Lesson 2

"tudent�,acing #as1 "tate3ent

/hich one doesnXt belong�

� �

� D

"tudent !esponses

Sample responses:

� is the only one that doesnXt have >ust one
color used to shade.

� is the only one that doesnXt show .

� is the only one that doesnXt have any
vertical cuts. It also does not show a product
of fractions in a clear way.

� is the only one that doesn�t show the whole
divided into equal pieces.

Launc.

Groups of �

�isplay the image.

YPick one that doesnXt belong. �e ready to
share why it doesnXt belong.Z

� minute: quiet think time

�ctivity

Y�iscuss your thinking with your partner.Z

�V3 minutes: partner discussion

Share and record responses.

"ynt.esis

YHow does diagram � represent the
expression �Z (There is a half shaded

and then a third of the half is shaded darker.)

Interpret �iagrams

�ctivity � �
 min

•

•
•

•

•
•
•
•

•
•
•

•
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Grade 5

"tandards �lign3ents
�ddressing 5.NF.�.4.a

The purpose of this activity is for students to draw two diagrams that represent a unit fraction of
a unit fraction. Students work with the same unit fractions in both diagrams. The directions were
intentionally written to encourage students to partition a unit square in di^erent ways. Students
initially partition the square into thirds in the first problem and into fourths in the second
problem. Students may complete the diagrams in a way that makes sense to them. �uring the
synthesis, students will connect both of the diagrams to the expressions and .

"tudent�,acing #as1 "tate3ent

�. Show of the square.

Shade of of the

square.
How much of the
whole square is
shaded�

�. Show of the square.

Shade of of the

square.
How much of the
whole square is
shaded�

3. How are the diagrams the same and how
are they di^erent�

"tudent !esponses

�. Sample responses:

Launc.

Groups of �

�ctivity

� minutes: Independent work time

�
 minutes: partner work time

Monitor for students who:

draw diagrams like those in the
student responses

recognize that both diagrams have
the same amount shaded

can explain the di^erent ways they
partitioned each diagram

"ynt.esis

�sk previously selected students to share
their responses in the order given.

YHow are the diagrams the same�Z (They
both have and in them. They both

have of the whole square shaded.)

YHow are the diagrams di^erent�Z (In one
diagram, I started by showing of the

square and then shaded in of . In the

other diagram, I started by showing of

•

•
•
•

�

�

�

•
•

•
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Unit 3 Lesson 2

�. Sample responses:

3. They both have shaded. They both show

fourths and thirds. To make one of them, I
started by drawing thirds, and to make the
other one, I started by drawing fourths.

the square and then shaded in of .)

�isplay: , ,

YHow do the diagrams represent these
expressions�Z

�dapt diagrams as needed in order to
show all three expressions.

YHow do we know that both squares have
the same amount shaded�Z (They both
have shaded.)

�dvancing "tudent #.in1ing

If students do not identify how much of the whole square is shaded, ask: YHow can you adapt
your diagram to show how many pieces would be in the whole square�Z

/rite an �xpression

�ctivity 	 �5 min

"tandards �lign3ents
�ddressing 5.NF.�.4.a

The purpose of this activity is for students to deepen their understanding of the relationship
between diagrams and multiplication expressions. The expressions here are products of unit
fractions. Students start with a diagram and first explain how an expression represents the
diagram. Then, they write their own expression representing a di^erent diagram (MP�).

•
•
•
•

Grade 5, Unit 3
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Grade 5

This activity uses MLR2 Collect and Display. �dvances: *eading, /riting.

Representation: 4nternalize Compre"ension. Synthesis: Invite students to identify which details were
most important to represent the shaded piece with a multiplication expression. �isplay the
sentence frame: YThe next time I write a multiplication expression to represent the shaded part of
a square, I will look for . . . .Z
Supports accessibility for: Conceptual Processing, Memory

�ccess ,or "tudents =it. Disa(ilities

Cnstructional !outines

ML*� �ollect and �isplay

"tudent�,acing #as1 "tate3ent

Priya shaded part of a square.

�. �xplain or show how the
expression represents the area of the

shaded piece.

�. �xplain or show how the
expression represents the area of the

shaded piece.

3. /rite a multiplication expression to
represent the area of the shaded piece. �e
prepared to explain your reasoning.

Launc.

Groups of �

�ctivity

� minutes: independent work time

5V� minutes: partner work time

ML!	 �ollect and Display

�irculate, listen for, and collect the
language students use to describe where
they see how PriyaXs diagram represents
the expressions. Listen for: columns, rows,
fifths, halves, tenths, number of pieces, size
of the piece. *ecord studentsX words and
phrases on a visual display and update it
throughout the lesson.

"ynt.esis

Y�re there any other words or phrases that
are important to include on our display�Z

�sk students to clarify the meaning of a
word or phrase.

�s students share responses, update the
display, by adding (or replacing) language,
diagrams, or annotations.

•

•
•

•

•
•
•
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Unit 3 Lesson 2

4. How much of the whole square is shaded�

"tudent !esponses

�. The square is divided into � halves and of

one of the rows is shaded.

�. The square is divided into 5 columns and

of one of the columns is shaded.

3. or

4.

*emind students to borrow language from
the display as needed.

�isplay PriyaXs diagram and these
expressions:

YHow does PriyaXs diagram show each
expression�Z (The rows show halves and

of one of the rows is shaded. The columns
show fifths and of one of the columns is

shaded.)

�isplay the second diagram in the activity.

YHow does the shaded piece in the diagram
represent �Z (The square is divided

into three columns and each of those
columns is divided into 5 rows. The shaded
part is of one of the columns.)

YHow does the shaded piece
represent �Z (The square is divided

into 5 rows and each row is divided into 3
columns. The shaded piece is of one of

the rows.)

YHow much of the whole rectangle is
shaded�Z ( )

�dvancing "tudent #.in1ing

If students write an expression that does not represent the second diagram, write a correct
expression and ask, YHow does the expression represent the diagram�Z

Lesson "ynt.esis �
 min

YToday we wrote multiplication expressions to represent shaded rectangles. /e also wrote fractions to
represent the size of the shaded piece.Z

�isplay the second image from the second activity.

•
•

�
�

•

•
•

•

•
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Grade 5

�isplay the equations:

YHow do you know these equations are true�Z (/e can see that the shaded part of the diagram is
both of the whole and of the whole. /e can also see because the whole square is

divided into �5 equal pieces and one of the equal pieces is shaded.)

"uggested �enters

*olling for Fractions (3V5), Stage 4: Multiply Fractions (�ddressing)

*olling for Fractions (3V5), Stage �: Multiply a Fraction by a /hole Number (Supporting)

Five in a *ow: Multiplication (3V5), Stage 4: Three Factors (Supporting)

!esponse to "tudent #.in1ing

Students do not write a correct multiplication
expression to represent the area of the shaded
region.

�e>t Day "upport

�efore the launch of the next lesson,
brainstorm a list of strategies students
used to write multiplication expressions
that represented the diagram in the cool
down.

�o3plete �ool�Do=n

Grade 5, Unit 3
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Unit 3 Lesson 3

Lesson 3: Multiply Unit Fractions

"tandards �lign3ents

Lesson �urpose

The purpose of this lesson is for students to represent products of unit fractions using diagrams and
equations.

�ddressing 5.NF.�.4.a

#eac.er�,acing Learning Goals

Find the product of � unit fractions.

"tudent�,acing Learning Goals

LetXs solve equations.

In previous lessons students represented products of unit fractions with diagrams and expressions. In
this lesson students connect the diagrams and expressions, using the structure of the diagram to
calculate the value of the expression. Students use the diagrams to find the value of many expressions
and, toward the end of the lesson, they find the value of an expression, representing a product of unit
fractions, without being given a diagram.

�ccess ,or:

"tudents =it. Disa(ilities

�ngagement (�ctivity �)

Cnstructional !outines

�stimation �xploration (/arm-up), ML*� Stronger and �learer �ach Time (�ctivity �)

Lesson #i3eline

/arm-up �
 min

�ctivity � �
 min

�ctivity � �5 min

Lesson Synthesis �
 min

�ool-down 5 min

#eac.er !eBection  uestion

Some students may be multiplying the
numerators and denominators without
considering why this strategy works. /hy is it
important for students to understand how the
diagrams represent products of fractions� /hat
questions can you ask to help students connect
the diagrams to the procedures they are using�

•

Grade 5, Unit 3
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Grade 5

Multiplication �quations

�ool�do=n (to be completed at the end of the lesson) 5 min

"tandards �lign3ents

"tudent�,acing #as1 "tate3ent

�. /rite a multiplication equation to represent the shaded
piece in the figure. �xplain or show your reasoning.

�. �omplete each equation. �raw a diagram if it helps you.

a.

b.

"tudent !esponses

�. since there is of a column shaded and that column is of the square. The

shaded piece is of the square.

�.

a.

b.

�ddressing 5.NF.�.4.a

�egin Lesson

Grade 5, Unit 3
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Unit 3 Lesson 3

�stimation �xploration: How Much is Shaded�

&ar3�up �
 min

"tandards �lign3ents
�ddressing 5.NF.�.4.a

The purpose of this �stimation �xploration is for students to estimate the area of a shaded region. In
the synthesis, students discuss whether the product is greater or less than the expression . This

allows them to connect the shaded area to their previous work with multiplication expressions (MP�).

Cnstructional !outines

�stimation �xploration

"tudent�,acing #as1 "tate3ent

/hat is the area of the shaded region�

*ecord an estimate that is:

�oo lo� 
�o�� ����� �oo ����

"tudent !esponses

Sample responses:

too low: to

about right: to

Launc.

Groups of �

�isplay the image.

Y/hat is an estimate thatXs too high� Too low�
�bout right�Z

� minute: quiet think time

�ctivity

Y�iscuss your thinking with your partner.Z

� minute: partner discussion

*ecord responses.

"ynt.esis

YIs the area of the shaded region more or less
than � How do you know�Z (More. It

looks like it is the length and more than

the width.)

Y/hat is the value of �Z ( )

•
•

•
•
•
•

•
•
•

•

•
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Grade 5

too high: to

�ctivity � �
 min

Notice Patterns in �xpressions PL� �ctivity

"tandards �lign3ents
�ddressing 5.NF.�.4.a

The purpose of this activity is for students to notice structure in a series of diagrams and the
expressions that represent them. They investigate how these expressions vary as the number of
rows and columns in the diagram change. Students see how the diagram represents the
multiplication expression and also how the diagram helps to find the value of the expression
(MP�). Through repeated reasoning they also begin to see how to find the value of a product of
any two unit fractions (MP8).

"tudent�,acing #as1 "tate3ent

� � � D

�. �hoose one of the diagrams and write a
multiplication expression to represent the
shaded region. How much of the whole
square is shaded� �xplain or show your
thinking.

�. If the pattern continues, draw what you
think the next diagram will look like. �e
prepared to explain your thinking.

Launc.

Groups of �

�isplay the images from the task.

Y/hat is di^erent about these diagrams�Z
(The number of rows increases by �. The
blue shaded piece gets smaller.)

Y/hat is the same�Z (The size of the big
square. There are always 4 columns. 'nly
one piece is shaded.)

� minute: quiet think time

Share and record responses.

�ctivity

�V� minutes: independent work time to
complete the first problem

�V� minutes: partner discussion

YNow, complete the rest of the problems
with your partner.Z

•

•
•
•

•

•
•

•
•
•
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Unit 3 Lesson 3

"tudent !esponses

�. �xpressions to represent diagrams:

or , or , , or

. �mount of whole square that is

shaded: , , , .

�.

5 minutes: partner work time

Monitor for students who:

choose di^erent diagrams to
represent with multiplication
expressions

represent the same diagram with
di^erent multiplication expression,
for example, and

"ynt.esis

�isplay the diagrams from the student
workbook.

Select previously identified students to
share.

�s students explain where they see the
multiplication expression in each diagram,
record the expressions under the diagram
for all to see.

*efer to the diagram that shows or

.

�isplay both expressions.

YHow does this diagram represent both of
these expressions�Z (It shows one half of
one fourth shaded in and it also shows one
fourth of one half shaded in.)

*epresent student explanation on the
diagrams.

Y/hy is the area of the shaded region
getting smaller in each diagram�Z (�ecause
we are shading a smaller piece of each

time.)

�isplay:

YThese equations represent the diagrams.
/hat patterns do you notice�Z (They all

•
•

�

�

•
•
•

•

•
•

•
•

•

•
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Grade 5

have in them. The denominators in the

first fractions go �, 3, 4, 5. The
denominators in the middle fractions are
multiplication expressions, the
denominators in the middle are all
multiplied by 4, the denominator in the
fraction that shows the value of the shaded
piece goes up by 4 each time.)

YHow do the diagrams represent , ,

, �Z (The numerator tells us that

there is � piece shaded and the
denominator tells us the size of the piece.
The denominator also tells us the rows and
columns that the whole is divided into.)

�dvancing "tudent #.in1ing

If students do not write correct expressions to represent the diagrams, write the correct
expressions and ask, YHow do the expressions represent the area of the shaded piece of the
diagram�Z

/rite a Multiplication �quation

�ctivity 	 �5 min

"tandards �lign3ents
�ddressing 5.NF.�.4.a

The purpose of this activity is for students to use the structure of diagrams to calculate products
of unit fractions. They also represent their work using an equation. �s students become more
familiar with this structure they may not need diagrams as a sca^old to find these products.
�rawing their own diagrams, however, will also reinforce student understanding of how to
calculate products of unit fractions.

This activity uses MLR� Stronger and Clearer Eac" �ime. �dvances: *eading, /riting.

•

Grade 5, Unit 3
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Unit 3 Lesson 3

Engagement: Provide Access by Recruiting 4nterest. Invite students to share a connection between
the diagram and something in their own lives that represent the fractional values.
Supports accessibility for: Attention, Conceptual Processing

�ccess ,or "tudents =it. Disa(ilities

Cnstructional !outines

ML*� Stronger and �learer �ach Time

"tudent�,acing #as1 "tate3ent

�. /rite a multiplication equation to represent
the area of the shaded piece.

�. �xplain how the diagram represents the
equation .

3. Find the value that makes each equation
true. Use a diagram, if it is helpful.

a.

b.

"tudent !esponses

Sample responses:

�. ,

�. The square is divided into three equal pieces

Launc.

Groups of �

�ctivity

3V5 minutes: independent work time

�V� minutes: partner discussion

"ynt.esis

�isplay: and the

corresponding diagram.

YHow does this equation represent the
diagram�Z ('ne fourth of one half is shaded
which is the same as � piece of the whole
square that is divided into � columns and 4
rows so one eighth of the whole square is
shaded.)

ML!� "tronger and �learer �ac. #i3e

YShare your explanation about how the last
diagram represents with your

partner. Take turns being the speaker and
the listener. If you are the speaker, share
your ideas and writing so far. If you are the
listener, ask questions and give feedback to
help your partner improve their work.Z

3V5 minutes: structured partner discussion

*epeat with �V3 di^erent partners.

•

•
•

•

•

•

•
•
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Grade 5

and each of the thirds is divided into 5 equal
pieces so of is shaded in which is the

same as of the whole square.

3.

a.

b.

If needed, display question starters and
prompts for feedback.

Y�an you give an example to help
show . . . �Z

Y�an you use the word 44444 in your
explanation�Z

YThe part that I understood best was
. . . .Z

Y*evise your initial draft based on the
feedback you got from your partners.Z

�V3 minutes: independent work time.

�dvancing "tudent #.in1ing

If students do not refer to the rows and columns when they explain how the diagram represents
the equation , ask YHow are the rows and columns in the diagram represented in the

equation�Z

Lesson "ynt.esis �
 min

YToday we represented products of unit fractions with diagrams and with equations.Z

YHow is multiplying unit fractions the same as multiplying whole numbers� How is it di^erent�Z (/e use
the same multiplication facts to find the value of expressions, but the value is less than one because
we are multiplying the denominators. /e use diagrams that show rows and columns to multiply whole
numbers and unit fractions, but the rows and columns show fractions of � instead of more than �.)

�onsider asking:
YIn future lessons, we are going to multiply fractions that have a numerator greater than �. /hat do
you wonder about that�Z (/ill we use the same diagrams� /ill it work the same way as unit fractions�)

"uggested �enters

*olling for Fractions (3V5), Stage 4: Multiply Fractions (�ddressing)

Five in a *ow: Multiplication (3V5), Stage 4: Three Factors (Supporting)

•
�

�

�

•
•

�o3plete �ool�Do=n
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Unit 3 Lesson 3

!esponse to "tudent #.in1ing

Students donXt write equations that represent
the diagrams.

�e>t Day "upport

�uring the synthesis of the warm-up in the
next lesson, draw diagrams to represent
the equations and ask students to explain
how the diagrams represent the equations.

Grade 5, Unit 3
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Grade 5

Lesson �: "ituations a(out Multiplying Fractions

"tandards �lign3ents

Lesson �urpose

The purpose of this lesson is for students to represent the product of a unit fraction and a non-unit
fraction with a diagram.

�ddressing 5.NF.�.4.a
�uilding Towards 5.NF.�.4.b

#eac.er�,acing Learning Goals

*epresent and solve problems involving
multiplication of a unit fraction and a non-
unit fraction.

"tudent�,acing Learning Goals

LetXs solve problems about multiplying unit
fractions.

In previous lessons, students used a diagram to visualize quantities, write a multiplication expression,
and find the value of the product. This lesson uses the context of a park to encourage students to use
an area diagram. �fter using the diagram to create an expression in the first activity, students work in
the other direction in the second activity, finding which part of the park is represented by di^erent
expressions. Throughout the lesson, students observe that the methods that helped them find
products of unit fractions also work when one of those fractions is not a unit fraction.

�ecause these problems are in context, the area diagrams do not have the side lengths labeled. This
means that students are finding the fraction of the park, rather than the area of a given section.
�lthough this di^erence is small, it is helpful for teachers to be consistent about the di^erence in what
the diagram represents when it does not have labeled side lengths.

�ccess ,or:

"tudents =it. Disa(ilities

�ction and �xpression (�ctivity �)

�nglis. Learners

ML*8 (�ctivity �)

Cnstructional !outines

Number Talk (/arm-up)

•

Grade 5, Unit 3
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Unit 3 Lesson 4

Lesson #i3eline

/arm-up �
 min

�ctivity � �
 min

�ctivity � �5 min

Lesson Synthesis �
 min

�ool-down 5 min

#eac.er !eBection  uestion

If you were to teach this lesson over again, what
activity would you redo� How would your
proposed changes support student learning�

�rea of the Park

�ool�do=n (to be completed at the end of the lesson) 5 min

"tandards �lign3ents

"tudent�,acing #as1 "tate3ent

�. Here is a diagram for a park.

a. /rite a multiplication expression to represent the fraction of the park that is for soccer.

b. How much of the whole park will be used for soccer�

"tudent !esponses

�. a. or

�ddressing 5.NF.�.4.a

Grade 5, Unit 3
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Grade 5

b.

Number Talk: More Halving

&ar3�up �
 min

"tandards �lign3ents
�ddressing 5.NF.�.4.a

The purpose of this Number Talk is for students to demonstrate strategies and understandings they
have for multiplying unit fractions. These understandings help students develop \uency and will be
helpful later in this lesson when students make sense of a unit fraction multiplied by a non-unit
fraction.

Cnstructional !outines

Number Talk

"tudent�,acing #as1 "tate3ent

Find the value each expression mentally.

"tudent !esponses

. Half of a half is one fourth.

. I pictured a diagram that showed cut

into 3 equal pieces.

Launc.

�isplay one expression.

YGive me a signal when you have an answer
and can explain how you got it.Z

� minute: quiet think time

�ctivity

*ecord answers and strategy.

#eep expressions and work displayed.

*epeat with each expression.

"ynt.esis

Y/hat patterns do you notice�Z (The

�egin Lesson

•
•
•
•

•
•

•
•
•

•
•
•

•

Grade 5, Unit 3
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Unit 3 Lesson 4

. I multiplied the denominators.

. I doubled the 5 in the denominator

because the pieces will be half the size.

numerators are all �. The denominators are
all even numbers. The fractions are getting
smaller. �ach time, we find a smaller fraction
of .)

The Park

�ctivity � �
 min

"tandards �lign3ents
�ddressing 5.NF.�.4.a

The purpose of this activity is for students to draw a diagram representing the product of a unit
fraction and a non-unit fraction. Then students use the diagram to represent the product with an
expression and find its value. Students may draw many di^erent diagrams that represent the
situation. The context of sports fields was chosen to encourage students to divide the square in
thirds, vertically or horizontally and, subsequently, to divide the two thirds that represents the
sports in half, horizontally or vertically, to represent the part of the sports section that will be
used for soccer fields. The activity synthesis focuses on the expressions and equations that
represent the area for the soccer fields. Students reason abstractly and quantitatively throughout
as they relate their diagram and the expression representing it to the park (MP�).

MLR	 Discussion Supports. Synthesis: �t the appropriate time, give groups �V3 minutes to plan
what they will say when they present to the class. YPractice what you will say when you share your
drawing with the class. Talk about what is important to say, and decide who will share each part.Z
Advances: Spea$ing, Conversing, Representing

�ccess ,or �nglis. Learners

"tudent�,acing #as1 "tate3ent

� city is designing a park on a rectangular piece
of land. of the park will be used for di^erent

sports. of the land set aside for sports will be

soccer fields.

�. �raw a diagram of the situation.

Launc.

Groups of �

Y/hat kinds of things do you see and do in
the park�Z

play frisbee or other games

watch the ducks

use the swings

•
•

•
•

�
�
�

Grade 5, Unit 3
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Grade 5

�. /rite a multiplication expression to
represent the fraction of the park that will
be soccer fields.

3. /hat fraction of the whole park will be
soccer fields� �xplain or show your
reasoning.

"tudent !esponses

�. Sample response:

�.

3. of the park is used for soccer fields. First I

shaded of the square for the sports and

then I shaded of that darker for the soccer

fields.

have a picnic

play with my friends

�V� minutes: independent think time

�V� minutes: partner discussion

�ctivity

5 minutes: partner work time

Monitor for students who label the
diagram to show the di^erent parts of the
park.

"ynt.esis

Invite students to share their drawings of
the soccer fields.

�isplay the image from the student
solution or use a student-generated image.

YHow does the diagram represent �Z

(There are two vertical slices of the park on
the left that are of the park.)

�isplay expression:

YHow does the diagram represent �Z

(The top half of the left of the square is

shaded darkly.)

YHow does the diagram represent how
much of the whole park will be used for
soccer fields, which is also the value of

�Z (It shows � pieces that are each

of the whole.)

�dvancing "tudent #.in1ing

If students do not draw a diagram that represents , suggest they draw a diagram to

represent the of the park that will be used for di^erent sports. �sk: YHow can you adapt your

diagram to show that of the section used for sports will be soccer fields�Z

�
�

•
•

•
•

•
•

•

•
•

•
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Unit 3 Lesson 4

� �i^erent Park

�ctivity 	 �5 min

"tandards �lign3ents
�ddressing 5.NF.�.4.a
�uilding Towards 5.NF.�.4.b

The purpose of this activity is for students to relate expressions to a diagram in a situation where
they represent the product of a unit fraction and a non-unit fraction. Students work with a
diagram that represents a di^erent park. Students write expressions, trade with a partner, and
interpret their partnerXs expressions and match them to a diagram. �s students work together,
listen for how they explain why the expressions represent the corresponding areas. /hile the
activity focuses on relating expressions and parts of the diagram, in the synthesis students find
the value of products and analyze equations in terms of the park (MP�). �s students discuss and
>ustify their decisions while looking through each othersX work, they share mathematical claims
and the thinking behind them (MP3).

Action and Expression: 4nternalize Executive �unctions. �heck for understanding by inviting students
to rephrase directions in their own words.
Supports accessibility for: Memory, Organization

�ccess ,or "tudents =it. Disa(ilities

"tudent�,acing #as1 "tate3ent

Here is a diagram for a di^erent park that �lena
drew.

�. /hich part of the park can be represented

Launc.

Groups of �

�ctivity

5V� minutes: independent think time

�V3 minutes: partner work time

Monitor for students who:

can explain why represents

the part of the park for the swings.

can explain why represents

the part of the park for the grass.

•

•
•
•

�

�
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Grade 5

with the expression � �xplain or show

your reasoning.

�. Pick one of the other parts of the park and
write a multiplication expression for the
fraction of the park it represents.

3. Trade expressions with your partner and
figure out which part of the park their
expression represents. �e prepared to
explain your reasoning.

"tudent !esponses

�. The grass, because it takes up of half of

the park.

�. Sample responses:

a. �asketball:

b. Pond:

c. Swings:

3. Sample response: My partner wrote
and that expression represents the

part of the park for the pond.

write to represents the part

of the park for the pond.

"ynt.esis

�sk previously selected students to share
their thinking.

�isplay:

Y/hat part of the diagram does this
equation represent�Z (It represents the
section of the park that is swings. /e can
see that the swings take up of of the

park.)

�isplay:

Y/hat part of the diagram does this
equation represent�Z (It represents the
section of the park for grass, which is of

of the park and it is also of the whole

park.)

�isplay:

Y/hat part of the diagram does this
equation represent�Z (It represents the
section of the park for the pond, which is

of of the park and it is also of the

whole park.)

�dvancing "tudent #.in1ing

If students do not identify which section is of of the park, suggest they draw a separate

diagram to represent each section. �sk: YHow would you describe this section in relation to the
whole park� How can you represent what you described with a multiplication expression�Z

Lesson "ynt.esis �
 min

YToday we represented multiplication of a unit fraction and a non-unit fraction with diagrams and
expressions.Z

�

•

•
•

•
•

•
•
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Unit 3 Lesson 4

�isplay the park diagram from the last activity. �isplay equations:

Y�escribe to your partner how each equation represents the diagram of the park.Z

Y/hat patterns do you notice in the equations�Z (�ach part of the park is a certain amount of tenths. If
we multiply the numerators, we get the numerator in the product. If we multiply the denominators, we
get the denominator in the product.)

"uggested �enters

*olling for Fractions (3V5), Stage 4: Multiply Fractions (�ddressing)

Five in a *ow: Multiplication (3V5), Stage 4: Three Factors (Supporting)

!esponse to "tudent #.in1ing

Students do not write the correct multiplication
expression to represent the soccer fields or
identify the amount the whole park that is
soccer fields.

�e>t Day "upport

�uring the synthesis of the warm-up in the
next lesson, draw rows and columns on the
diagram to represent the expression

. �sk students to explain how the

rows and columns help them identify the
approximate shaded area.

�o3plete �ool�Do=n

Grade 5, Unit 3
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Grade 5

Lesson �: Multiply a Unit Fraction (y a �on�unit

Fraction

"tandards �lign3ents

Lesson �urpose

The purpose of this lesson is for students to use diagrams and expressions to calculate the product of
a unit fraction and a non-unit fraction.

�ddressing 5.NF.�.4.b

#eac.er�,acing Learning Goals

Find the product of a unit fraction and a
non-unit fraction.

"tudent�,acing Learning Goals

LetXs multiply a unit fraction and a non-unit
fraction.

/hile the previous lesson used a context to help visualize fractions and their product, in this lesson the
fractions are more complex and there is no context so students can focus on how the diagrams and
expressions relate to the value of the product. In this lesson students also begin to work with side
lengths that are fractions greater than �. Students also practice estimating areas of rectangles where
the side lengths are not shown.

�ccess ,or:

"tudents =it. Disa(ilities

�ction and �xpression (�ctivity �)

�nglis. Learners

ML*8 (�ctivity �)

Cnstructional !outines

�stimation �xploration (/arm-up)

Lesson #i3eline

/arm-up �
 min

�ctivity � �5 min

�ctivity � �
 min

#eac.er !eBection  uestion

How did the work of the previous lessons lay the
foundation for students to be successful in
�ctivity � of this lesson�

•

Grade 5, Unit 3
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Unit 3 Lesson 5

Lesson Synthesis �
 min

�ool-down 5 min

/rite an �quation

�ool�do=n (to be completed at the end of the lesson) 5 min

"tandards �lign3ents

"tudent�,acing #as1 "tate3ent

Find the value of . �xplain or show your reasoning. Use the

diagram if it is helpful.

"tudent !esponses

. Sample response: There are 4 shaded pieces and

each is of the whole.

�ddressing 5.NF.�.4.b

Grade 5, Unit 3
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Grade 5

�stimation �xploration: Shaded *ectangle

&ar3�up �
 min

"tandards �lign3ents
�ddressing 5.NF.�.4.b

The purpose of this �stimation �xploration is for students to estimate the area of a shaded region. In a
previous �stimation �xploration, students looked at a shaded region where the length was represented
by a unit fraction and the width could be estimated with a unit fraction. For the diagram presented
here, the length is a unit fraction but the width can not be since it is greater than . This prepares

students for the work of this lesson which is to consider products of a unit fraction and a non-unit
fraction.

Cnstructional !outines

�stimation �xploration

"tudent�,acing #as1 "tate3ent

/hat is the area of the shaded region�

*ecord an estimate that is:

�oo lo� 
�o�� ����� �oo ����

Launc.

Groups of �

�isplay the image.

Y/hat is an estimate thatXs too high� Too low�
�bout right�Z

� minute: quiet think time

�ctivity

Y�iscuss your thinking with your partner.Z

� minute: partner discussion

*ecord responses.

"ynt.esis

YIs the area of the shaded region more or less
than square unit� How do you know�Z (ItXs

more because of is , and more than

that is shaded.)

�egin Lesson

•
•
•
•

•
•
•

•

Grade 5, Unit 3

58



Unit 3 Lesson 5

"tudent !esponses

�oo lo� 
�o�� ����� �oo ����
to to

/rite �quations

�ctivity � �5 min

"tandards �lign3ents
�ddressing 5.NF.�.4.b

The purpose of this activity is for students to write expressions for and find the area of shaded
regions whose side lengths are a unit fraction and a non-unit fraction. Students look at a series of
diagrams with an increasingly large shaded region so they can look for and make use of structure
(MP�).

It is important to relate the work here to what students have already learned about the product of
a unit fraction and a unit fraction and this is the goal of the synthesis. For example, students have
seen that . Since is � s, the product will be � s or .

MLR	 Discussion Supports. Prior to solving the problems, invite students to make sense of the
situations and take turns sharing their understanding with their partner. Listen for and clarify any
questions about the context.
Advances: Listening, Conversing

�ccess ,or �nglis. Learners

"tudent�,acing #as1 "tate3ent

�. /rite a multiplication expression that
represents the shaded region in each
diagram.

� � �

Launc.

Groups of �

�isplay image � from the student
workbook.

Y/hat is a multiplication expression that
represents the shaded region�Z( ,

)

•
•
•

Grade 5, Unit 3
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Grade 5

�. /hat patterns do you notice in the
multiplication expressions�

3. Han wrote this equation to represent the
area of the shaded region. �xplain how the
diagram represents the equation.

"tudent !esponses

�. Sample solution:

or

or or

or or

�. Sample responses: In each diagram, there is
an additional shaded piece whose size is .

�ll of the expressions have in them.

3. Sample responses: The area of the shaded
region is of of the whole and it is also

of the whole.

YHow does the diagram represent your
expression�Z(There is of the first row

shaded and that row is of the square.

There are � shaded pieces and each is

of the whole square.)

�ctivity

3V5 minutes: independent work time

3V5 minutes: partner discussion

Monitor for students who:

notice that the product of the
numerators represents how many
pieces of the square are shaded.

notice that the product of the
denominators represents the
number of pieces in the whole
square.

"ynt.esis

�sk previously selected students to share
the patterns they noticed in the table.

�isplay the expression from the last
problem: .

YHow does the diagram show �Z (The first

row of pieces in a square is of the

square.)

YHow does the diagram show �Z (There

are � pieces shaded and each one is of

the row.)

YHow does the diagram show �Z

(There is of a row shaded and that

row is of a square unit.)

�dvancing "tudent #.in1ing

If students write mathematically correct multiplication expressions that do not represent the
product of a unit fraction and a non-unit fraction, write this type of multiplication expression that

�
�
�

•

•
•
•

�

�

•
•

•

•

•
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Unit 3 Lesson 5

represents the diagram and ask YHow does this expression represent the area of the shaded
region in the diagram�Z

�stimate /ith �xpressions

�ctivity 	 �
 min

"tandards �lign3ents
�ddressing 5.NF.�.4.b

The purpose of this activity is for students to write multiplication expressions to estimate the area
of a shaded region. This builds on the warm-up and the activity launches by asking students to
write an expression for the shaded region in the image they considered in the warm-up.

This work in this activity combines the skill of estimation with an understanding that the area of a
rectangle relates to its length and width. So far, students have only calculated these areas
as products of fractions when at least one side length is a unit fraction. Students may write
products of two non-unit fractions. /hile they have not yet learned how to calculate these
products and relate them to areas, these answers are valid when the estimates are reasonable
and students will learn in the next lesson how to find the value of these expressions.

Action and Expression: 4nternalize Executive �unctions. Synthesis: Invite students to plan a strategy,
including the tools they will use, for estimating the area of the shaded rectangle. If time allows,
invite students to share their plan with a partner before they begin.
Supports accessibility for: Conceptual Processing, Language

�ccess ,or "tudents =it. Disa(ilities

"tudent�,acing #as1 "tate3ent

/rite a multiplication expression that might
represent the area of the shaded region. �e
prepared to explain your reasoning.

�.

Launc.

Groups of �

�isplay the image from the warm-
up: Y/hat multiplication expression might
represent the area of the shaded region�Z
( , )

Y/hy do those expressions make sense�Z

•
•

•

Grade 5, Unit 3
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Grade 5

�.

3.

4.

"tudent !esponses

Sample responses:

�. ,

�. ,

(/e can see that the shaded region is a
fraction of . It is more than .)

Y/e are going to look at more diagrams
and write multiplication expressions that
might represent the area of the shaded
regions in each one.Z

�ctivity

3V5 minutes: independent work time

3V5 minutes: partner discussion

Monitor for students who:

use a unit fraction to help them
determine reasonable expressions.

reason about the size of the shaded
region before writing an expression.

draw lines to partition the squares.

"ynt.esis

�sk previously selected students to share
their solutions.

�isplay the first diagram.

YHow does thinking about help us

estimate the area of the shaded region�Z
(/e know the area is less than because

only part of is shaded.)

Y�bout what fraction of is shaded�Z

(More than of . Maybe of or of

.)

•

•
•
•

�

�

�

•
•
•

•
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Unit 3 Lesson 5

3. ,

4. ,

Lesson "ynt.esis �
 min

YToday we multiplied a unit fraction by a non-unit fraction.Z

�isplay the diagram from �ctivity � showing a shaded region with side lengths and and the

following explanation: YI think the area of the shaded region is because of of the whole thing is

shaded.Z

*ead the explanation aloud.

Y/hat do you think #iran means�Z (I think he thinks that the � squares are really � square unit.)

Y/hat mistake did #iran make�Z (He is counting all the rows in the rectangle as the denominator
instead of the rows in � of the unit squares.)

�onsider asking students to write a response in their >ournal and then share their response with a
partner.

"uggested �enters

*olling for Fractions (3V5), Stage 4: Multiply Fractions (�ddressing)

How �lose� (�V5), Stage �: Multiply Fractions and /hole Numbers to 5 (Supporting)

!esponse to "tudent #.in1ing

Students do not write an accurate multiplication
equation.

�e>t Day "upport

�efore �ctivity �, brainstorm a list of
strategies for writing equations that
represent the area of shaded regions.

�o3plete �ool�Do=n

Grade 5, Unit 3
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Grade 5

Lesson 
: Multiply Fractions

"tandards �lign3ents

Lesson �urpose

The purpose of this lesson is for students to calculate areas of rectangles where both side lengths are
non-unit fractions.

�ddressing 5.NF.�.4, 5.NF.�.4.b

#eac.er�,acing Learning Goals

*epresent multiplication of two non-unit
fractions with expressions.

"tudent�,acing Learning Goals

LetXs multiply two non-unit fractions using
diagrams and expressions.

�s in previous lessons, students represent a
product of fractions with a diagram. This diagram
represents the product . The diagram shows

of of the square so thatXs . The number

of shaded pieces is , the product of the
numerators. The number of pieces in the whole
square is , the product of the denominators.
So the value of the product can also be written as

. In the first activity, students relate expressions

to the area in diagrams like this and then they use
this structure to find products of non-unit fractions
in the second activity.

�ccess ,or:

"tudents =it. Disa(ilities

�ction and �xpression (�ctivity �)

Cnstructional !outines

/hich 'ne �oesnXt �elong� (/arm-up)

•

Grade 5, Unit 3
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Unit 3 Lesson 6

Lesson #i3eline

/arm-up �
 min

�ctivity � �5 min

�ctivity � �
 min

Lesson Synthesis �
 min

�ool-down 5 min

#eac.er !eBection  uestion

/ith which math ideas from todayXs lesson did
students grapple most� �id this surprise you or
was this what you expected�

/hat is the �rea�

�ool�do=n (to be completed at the end of the lesson) 5 min

"tandards �lign3ents

"tudent�,acing #as1 "tate3ent

�. a. /rite a multiplication expression to represent the
area of the shaded region in square units.

b. /hat is the area of the shaded region in square units�

"tudent !esponses

�. a. or equivalent

b. or equivalent

�ddressing 5.NF.�.4.b

�egin Lesson

Grade 5, Unit 3

Unit 3 Lesson 6
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Grade 5

/hich 'ne �oesnXt �elong: More Pieces

&ar3�up �
 min

The purpose of this warm-up is for students to compare di^erent shaded regions in order to introduce
the new type of region that will be considered in this lesson, namely regions where neither side length
is a unit fraction. The focus of the discussion is on diagram � where neither side length is a unit
fraction.

Cnstructional !outines

/hich 'ne �oesnXt �elong�

"tudent�,acing #as1 "tate3ent

/hich one doesnXt belong�

� �

� D

"tudent !esponses

Sample responses:

� doesnXt belong because it doesn�t have a
side length that is a unit fraction.

� doesnXt belong because it doesn�t have �
shaded pieces.

� doesnXt belong because the whole square is
not divided into �� pieces.

Launc.

Groups of �

�isplay the image.

YPick one that doesnXt belong. �e ready to
share why it doesnXt belong.Z

� minute: quiet think time

�ctivity

�V3 minutes: partner discussion

Share and record responses.

"ynt.esis

Y/hy doesnXt image � belong�� (ItXs the only
one where neither side length is a unit
fraction.)

Y/hat is the area of the shaded region in
image �� How do you know�Z ( because

there are � shaded pieces and there are ��
pieces in the whole square.)

•
•
•

•
•
•
•

•
•

•

•

Grade 5, Unit 3
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Unit 3 Lesson 6

� doesnXt belong because it is not contained
in a single unit square.

Many �xpressions

�ctivity � �5 min

"tandards �lign3ents
�ddressing 5.NF.�.4.b

The purpose of this activity is for students to relate the structure in an expression to an area
diagram (MP�). �s students work with their partners, make sure both partners have an
opportunity to verbally explain how the diagram represents each expression.

"tudent�,acing #as1 "tate3ent

�xplain or show how each expression can
represent the area of the shaded region in
square units. �e prepared to share your
thinking.

�.

�.

3.

"tudent !esponses

�. Sample response: There are 8 pieces shaded

Launc.

Groups of �

�ctivity

�V3 minutes: independent think time

5V8 minutes: partner work time

Monitor for students who can explain how
each expression is represented in the
diagram.

"ynt.esis

�sk previously selected students to share
their thinking.

YHow does represent the diagram�Z

(There are 8 pieces shaded and each piece
is of the square.)

YHow does the
expression represent the

diagram�Z (The shaded region is a � by 4

•

•

•
•
•

•

•

•

Grade 5, Unit 3
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in and each piece is of the square.

�. Sample response: The shaded rectangle is a
� by 4 array and each of the pieces in the
array is of of the whole square.

3. Sample response: of of the whole

square is shaded.

array and each of the pieces in the array is
of of the whole square.)

�dvancing "tudent #.in1ing

If students do not explain how each expression represents the area of the shaded region, ask:
YHow would you describe the area of the shaded region�Z �onnect students� explanations to the
given expressions.

More Patterns

�ctivity 	 �
 min

"tandards �lign3ents
�ddressing 5.NF.�.4

The purpose of this activity is for students to observe and use the structure of diagrams to find
areas of shaded regions with non-unit fraction side lengths. Students build on what they learned
in the previous activity, solidifying their understanding of why the numerator of a product of two
fractions is the product of the numerators and the denominator of a product of fractions is the
product of the denominators.

Action and Expression: 4nternalize Executive �unctions. Invite students to verbalize their strategy for
writing multiplication expressions to represent the area of the shaded rectangle in each figure
before they begin. Students can speak quietly to themselves, or share with a partner.
Supports accessibility for: Organization, Conceptual Processing, Language

"tudent�,acing #as1 "tate3ent

�. �omplete the table.

Launc.

Groups of �•

Grade 5, Unit 3
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�ctivity

YStart working on completing the table
independently. �fter a couple minutes,
you�ll work with your partner to complete
the table and answer the rest of the
questions.Z

�V� minutes: independent work time

5-8 minutes: partner work time

Monitor for students who:

notice the area of the shaded
regions is always twentieths

write the expression to

represent the shaded region of the
last diagram in the table

explain that the expression

represents the shaded part of the
last diagram in the table because

represents the number of
pieces that are shaded and
represents the number of those
pieces in the unit square

"ynt.esis

�sk previously selected students to share
their reasoning.

YHow do the expressions in the table
represent the number of pieces shaded in
and the size of the pieces shaded in�Z (If we
multiply the numerators, we get the
number of pieces that are shaded in. If we
multiply the denominators, we get the size
of the pieces.)

*efer to diagrams and draw on each
diagram to show how the multiplication of
the numerators and denominators
represents the number of shaded pieces
and the size of the shaded pieces (that is,
the number of those pieces in the whole).

•

•
•
•

�

�

�

•
•

•
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Grade 5

�. /hat patterns do you notice in the table�

3. �xplain or show how the expression

represents the last diagram in the table.

"tudent !esponses

�. Sample response:


�
��
� e���ess�on 
�e


�

�

�

�

�. Sample response: The shaded region looks
like it is growing. In the first three diagrams,
the shaded region gets longer and wider by
one column and one row each time. The
area is always equivalent to a certain
amount of twentieths.

3. Sample response: The shaded part is a � by
4 array and the unit square is a 4 by 5 array.
So, there are �4 pieces that are twentieths.

�dvancing "tudent #.in1ing

If students do not explain that the product of the numerators represents the number of pieces in
the shaded region and the product of the denominators represents the number of pieces in the
whole, consider asking: Y/hat is the same and what is di^erent about diagrams � and ��Z

Lesson "ynt.esis �
 min

�isplay diagram � from the last activity.

�isplay expression:

Y/e can multiply the numerators to find the numerator in the product. How does the diagram
represent �Z (The shaded pieces are a � by 3 array and there are � of them.)

Grade 5, Unit 3
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Y/e can multiply the denominators to find the denominator in the product. How does the diagram
represent �Z (The unit square is a 4 by 5 array so there are �
 pieces in the whole unit square.)

YHow does the diagram represent �Z (There are � pieces shaded in they are each of the unit

square.)

"uggested �enters

*olling for Fractions (3V5), Stage 4: Multiply Fractions (�ddressing)

How �lose� (�V5), Stage �: Multiply Fractions and /hole Numbers to 5 (Supporting)

!esponse to "tudent #.in1ing

Students do not write a multiplication
expression that represents the area of the
shaded region.

�e>t Day "upport

�uring the launch of �ctivity � in the next
lesson, suggest that students adapt the
area diagram to show the rows and
columns and the relationship of the shaded
region to the unit square.

�o3plete �ool�Do=n

Grade 5, Unit 3
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Grade 5

Lesson �: Generali@e Fraction Multiplication

"tandards �lign3ents

Lesson �urpose

The purpose of this lesson is to generalize strategies for calculating products of fractions.

�ddressing 5.NF.�.4, 5.NF.�.4.a

#eac.er�,acing Learning Goals

Generalize to find the product of any �
fractions.

"tudent�,acing Learning Goals

LetXs use what weXve learned to multiply
any fractions.

In this lesson, students find areas of rectangles where the subdivision of each side into unit fractions is
not shown. They rely on their understanding of covering the area with appropriate size fractional
pieces, understanding that the numerator of the area is the number of those pieces while the
denominator is the number of those pieces in � square unit. Then students work abstractly with
fractions, finding missing values in equations showing products of fractions with no reference to area.

�ccess ,or:

"tudents =it. Disa(ilities

�ngagement (�ctivity �)

�nglis. Learners

ML*8 (�ctivity �)

Cnstructional !outines

Notice and /onder (/arm-up)

Lesson #i3eline

/arm-up �
 min

�ctivity � �
 min

�ctivity � �5 min

Lesson Synthesis �
 min

�ool-down 5 min

#eac.er !eBection  uestion

�s students described how �iegoXs diagram
represented the expression ,

what evidence did you see that they are
extending their understanding of multiplication
as area�

•

Grade 5, Unit 3
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Multiply Fractions

�ool�do=n (to be completed at the end of the lesson) 5 min

"tandards �lign3ents

"tudent�,acing #as1 "tate3ent

Find the value that makes each equation true.

�.

�.

"tudent !esponses

�. or equivalent

�. or equivalent

�ddressing 5.NF.�.4

Notice and /onder: Two �iagrams

&ar3�up �
 min

"tandards �lign3ents
�ddressing 5.NF.�.4

This Notice and /onder asks students to consider � diagrams representing a shaded region with the
same side lengths. The first diagram shows the unit square and the gridlines and the second diagram
>ust shows the side lengths of the shaded region. This prepares students to transition from the gridded
diagrams they have worked with in previous lessons to the diagrams they will work with in this lesson.
In the activity synthesis, students discuss di^erent equations that represent di^erent ways of finding
the area.

�egin Lesson

Grade 5, Unit 3

Unit 3 Lesson 7
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Grade 5

Cnstructional !outines

Notice and /onder

"tudent�,acing #as1 "tate3ent

/hat do you notice� /hat do you wonder�

"tudent !esponses

Students may notice:

In one diagram, you can see the equal pieces.

The shaded regions have equivalent side
lengths, so the areas should be equal.

0ou can represent both areas with the
expression .

Students may wonder:

�o they have the same area�

How do you calculate the area of the
rectangle with no gridlines�

Launc.

Groups of �

�isplay the image.

Y/hat do you notice� /hat do you wonder�Z

� minute: quiet think time

�ctivity

Y�iscuss your thinking with your partner.Z

� minute: partner discussion

Share and record responses.

"ynt.esis

YHow do we know that the shaded regions
have the same area�Z ( and

. or , so they must

be the same.)

YHow does the first diagram represent this
equation: �Z (�ach of the .)

�quations and �rea

�ctivity � �
 min

"tandards �lign3ents
�ddressing 5.NF.�.4.a

•
•
•

•
•

•
•
•
•

•
•
•

•

•
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Unit 3 Lesson 7

The purpose of this activity is for students to find the area of rectangles with fractional side
lengths where the sca^old of an area diagram is not provided. For the first product, the
subdivision of each side into unit fractions is shown and then that is taken away. /ithout these
divisions, students can either try to sketch them or use their understanding of how the numerator
and denominator of the fractions relate to

the total number of shaded pieces in an area diagram

the total number of shaded pieces in the unit square

/hen students find products of fractions without an area diagram for support, they rely on their
understanding of the meaning of the numerator and denominator and the patterns they have
repeatedly observed when finding these products with area diagrams (MP8).

"tudent�,acing #as1 "tate3ent

�. Find the value of each product. �raw an
area diagram if it is helpful.

a.

b.

c.

�. How did you decide whether or not to draw

Launc.

Groups of �

Y0ou are going to find some products of
fractions. 0ou will have a choice of using an
area diagram to help you.Z

�ctivity

5V8 minutes: independent work time

� minutes: partner discussion

Monitor for students who:

fill in the first diagram which shows
the division into smaller pieces

try to divide the second diagram
into smaller pieces to show the
product

understand that drawing all of the
pieces will be di]cult for the third
product

"ynt.esis

�isplay expression:

Invite students to share their calculations
for .

Y/as the area diagram helpful�Z (0es, it

•
•

•
•

•
•
•

�

�

�

•
•

•
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a diagram� How did the diagrams in\uence
how you found the products�

3. �iego drew this diagram for the product
. How can the diagram help �iego

find the value of �

"tudent !esponses

�.

a. . I filled in the

diagram.

b. . I imagined 3 rows of 4 small pieces

with or 35 of those pieces filling
the square.

c. . I imagined � rows of 5 small pieces

with or 88 of those pieces filling
the square.

�. For the first one the little pieces were there
so it was easy to fill in. For the second one I
thought about dividing up the square but itXs
hard to divide into � equal parts so I >ust
imagined the divisions.

3. The diagram helps �iego visualize the
situation. �ven though the pieces are not
drawn, there are � of them along the top 5
down the side. /e canXt see the whole unit
square, but if we could, there would be ��
along the top and 8 down the side. So if the

helped me to visualize the product and
understand why is the total number
of pieces and is the number of those
pieces in a whole.)

�isplay expression:

Y�id anyone draw an area diagram for this
expression�Z (I started to and I got the
eighths but then gave up for elevenths as
that is a hard fraction to show.)

Y�oes �iegoXs diagram help to find the
value of � How�Z (0es, even though it

doesnXt show any of the parts, having the
numbers there helps me see that there
would be � columns and 5 rows so 45
pieces and that there would be �� columns
and 8 rows in a whole so 88 pieces in a
whole.)

•
•

•

Grade 5, Unit 3
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Unit 3 Lesson 7

pieces were there he could see of
them with in the whole unit square.

�dvancing "tudent #.in1ing

If students do not represent the unknown side length correctly or find the incorrect value for the
area of the shaded region, consider asking: Y/hat do you know about the shaded region� /hat
are you still trying to find out�Z

Multiply Fractions

�ctivity 	 �5 min

"tandards �lign3ents
�ddressing 5.NF.�.4.a

The purpose of this activity is for students to find missing values in equations that represent
products of fractions. The numbers are complex so students will rely on their understanding of
products of fractions rather than on drawing a diagram.

MLR	 Discussion Supports. Synthesis: Provide students with the opportunity to rehearse what they
will say with a partner before they share with the whole class.
Advances: Spea$ing

�ccess ,or �nglis. Learners

Engagement: Provide Access by Recruiting 4nterest. Provide choice. Invite students to decide the
order to complete the problems.
Supports accessibility for: Attention, Social-Emotional �unctioning

�ccess ,or "tudents =it. Disa(ilities

"tudent�,acing #as1 "tate3ent

Find the value that makes each equation true.
�raw a diagram, if it is helpful.

Launc.

Groups of �•

Grade 5, Unit 3
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�.

�.

3.

4.

5.

"tudent !esponses

�. or equivalent

�. or equivalent

3. or equivalent

4. or equivalent

5. � or equivalent

�ctivity

�V� minutes: independent think time

5V8 minutes: partner work time

Monitor for students who:

use what they know about whole
number multiplication to determine
that

use what they know about
equivalent fractions to rewrite as

�

"ynt.esis

�isplay:

YHow did you find the value that makes the
equation true�Z (I knew the numerator was
� since and the denominator
had to be 4 since .)

�isplay:

YHow did you know the value that makes
the equation true is �Z (I doubled .)

�isplay equation:

YHow is this equation di^erent from the
others�Z (It has a whole number as a factor.
The others are all fractions.)

YHow did you solve this problem�Z (I knew
that the denominator of the missing
number had to be 8 to get and then the

numerator needed to be 3.)

�dvancing "tudent #.in1ing

If students do not write the correct missing factors, consider asking, YHow did you find the value
for the other equations� How can you adapt your strategy to find the missing factors�Z

•
•
•

�

�

•

•

•

•

•
•

•
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Unit 3 Lesson 7

Lesson "ynt.esis �
 min

YToday we found the area of rectangles without a grid and we found products of fractions without
referring to any area.Z

Y/hat do you know about multiplying fractions�Z (It is kind of like multiplying whole numbers, but
di^erent. /e can use some of the strategies we use to multiply whole numbers. /e can draw area
diagrams to represent equations. The numerator of the product represents the number of pieces and
the denominator of the product represents the number of pieces in the whole.)

YHow do area diagrams represent products of fractions�Z (They show that the product of the
numerators is the total number of pieces shaded and the product of the denominators is the size of
the pieces that are shaded.)

�isplay the expression:

Y/ould you draw an area diagram to find this product�Z (No, because there are so many pieces, but the
area diagram helps me picture that there are pieces and the size of each piece is .)

"uggested �enters

*olling for Fractions (3V5), Stage 4: Multiply Fractions (�ddressing)

How �lose� (�V5), Stage �: Multiply Fractions and /hole Numbers to 5 (Supporting)

!esponse to "tudent #.in1ing

Students do not find the correct value to make
each equation true.

�e>t Day "upport

�uring the synthesis of the warm-up,
prompt students to brainstorm a list of
strategies they use to multiply fractions.

�o3plete �ool�Do=n

Grade 5, Unit 3
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Grade 5

Lesson �: �pply Fraction Multiplication

"tandards �lign3ents

Lesson �urpose

The purpose of this lesson is for students to apply what they have learned about fraction multiplication
to solve problems.

�ddressing 5.NF.�.4.a, 5.NF.�.�

#eac.er�,acing Learning Goals

Solve problems involving multiplication of
fractions.

"tudent�,acing Learning Goals

LetXs solve problems about \ags.

In previous lessons, students developed an understanding of how to find products of fractions both
with an area context and with no context. The purpose of this lesson is to use this knowledge to solve
problems about di^erent national \ags. Students work with problems where the side lengths are given
and they are finding the area in square units of a particular region. They also solve problems where
they are determining what fraction of the \ag a certain region is. The distinction between these two
types of problems is subtle, but is important as the answer to the first problem involves square units
but units are not needed for the second problem.

This lesson has a Student Section Summary.

�ccess ,or:

"tudents =it. Disa(ilities

*epresentation (�ctivity �)

�nglis. Learners

ML*� (�ctivity �)

Cnstructional !outines

Number Talk (/arm-up)

Lesson #i3eline

/arm-up �
 min

�ctivity � �
 min

�ctivity � �5 min

#eac.er !eBection  uestion

�s you finish up this section, re\ect on the
norms and activities that have supported each
student in learning math. List ways you have
seen each student grow as a young
mathematician throughout this work. List ways

•
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Unit 3 Lesson 8

Lesson Synthesis �
 min

�ool-down 5 min

you have seen yourself grow as a teacher. /hat
will you continue to do and what will you
improve on in the next unit�

The Flag of �had

�ool�do=n (to be completed at the end of the lesson) 5 min

"tandards �lign3ents

"tudent�,acing #as1 "tate3ent

The area of this \ag of �had is square centimeters. The blue, yellow, and red sections are all

equal. /hat is the area of the blue part of the \ag� �xplain or show your reasoning.

"tudent !esponses

or or square centimeters or equivalent.

�ddressing 5.NF.�.�

Number Talk: Fraction Multiplication

&ar3�up �
 min

"tandards �lign3ents
�ddressing 5.NF.�.4.a

�egin Lesson

Grade 5, Unit 3
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Grade 5

The purpose of this Number Talk is to for students to demonstrate strategies and understandings they
have for multiplying fractions. These understandings help students develop \uency and will be helpful
later in this lesson when students solve problems involving fraction multiplication.

Cnstructional !outines

Number Talk

"tudent�,acing #as1 "tate3ent

Find the value of each expression mentally.

"tudent !esponses

or . is equal to so of those

is going to be .

or . I doubled the answer from the first

problem.

� or . and and

or �.

or . I multiplied the numerators to get

the numerator in the product and I multiplied
the denominators to get the denominator in
the product.

Launc.

�isplay one expression.

YGive me a signal when you have an answer
and can explain how you got it.Z

� minute: quiet think time

�ctivity

*ecord answers and strategy.

#eep expressions and work displayed.

*epeat with each expression.

"ynt.esis

Y�id you use the same strategy to find the
product of the first and last expressions� /hy
or why not�Z (For the first one, it was easy to
think about what of was. For the last one,

I needed to multiply the numerators and then
the denominators because it wasnXt easy for
me to picture in my head.)

Flags

�ctivity � �
 min

•
•
•
•

•

•

•

•

•
•
•

•
•
•

•
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Unit 3 Lesson 8

"tandards �lign3ents
�ddressing 5.NF.�.�

The purpose of this activity is for students to calculate areas in context. Students are not o^ered
an area diagram but rather an image of a \ag. Students may label the image of the \ag with
measurements or make their own area diagram. The lengths are not always presented in fraction
form so students may rewrite them as fractions before calculating areas or they may use the
distributive property of multiplication and multiply the whole number and fractional parts
separately before adding them. Students reason abstractly and quantitatively when they interpret
the given information about the \ags and make calculations to solve problems (MP�).

MLR� Compare and Connect. Invite students to prepare a visual display that shows the strategy
they used to calculate the area of di^erent parts of the \ag. �ncourage students to include details
that will help others interpret their thinking. For example, specific language, using di^erent colors,
shading, arrows, labels, notes, diagrams, or drawings. Give students time to investigate each
otherXs work. �uring the whole-class discussion, ask students, Y/hat did the approaches have in
common�Z, YHow were they di^erent�Z, and Y�id anyone solve the problem the same way, but
would explain it di^erently�Z
Advances: Representing, Conversing

�ccess ,or �nglis. Learners

"tudent�,acing #as1 "tate3ent Launc.

�isplay image of \ags from student
workbook.

Y/hat do you notice� /hat do you
wonder�Z (There are lots of di^erent \ags,
some of the colors are the same, there are
a lot of stripes, these \ags are from ���8,
have any of the \ags changed since then�)

YThese are \ags from di^erent countries.
/e are going to solve some problems
about \ags.Z

Groups of �

�ctivity

� minutes: quiet think time

8V�
 minutes: partner work time

•
•

•

•

•
•
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Grade 5

"ada has a small replica of a \ag of Thailand.

It is 5 inches wide and inches long.

�. /hat is the area of the \ag� �xplain or show
your reasoning.

�. �ach red stripe is inches wide. /hat is the

area of each red stripe� �xplain or show
your reasoning.

3. The blue stripe is inches wide. /hat is

the area of the blue stripe� �xplain or show
your reasoning.

"tudent !esponses

�. square inches or equivalent. The length

is 5 and the width is . Since

Monitor for students who:

notice that the blue stripe is twice as
wide as the red stripe and use the
area of the red stripe to find the
area of the blue stripe

find the area of the full \ag by
converting to a fraction

use the distributive property

"ynt.esis

Invite previously selected students to share
their solutions.

�isplay equation:

YHow does the equation represent the area
of the \ag�Z (I can divide the \ag into two
pieces, one of them � inches long, and the
other inch long, and then add them to

get the area of the \ag.)

Invite students to share responses for the
area of the red stripe.

YHow can I use the area of the red stripe to
find the area of the blue stripe�Z (The blue
stripe is twice as wide so its area is twice as
much.)

•
�

�

�

•
•

•

•
•
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Unit 3 Lesson 8

and or , the area is or

square inches.

�. or square inches or equivalent. The

length of the red stripe is or inches

and .

3. or square inches or equivalent. The

length of the blue stripe is or inches

and .

More Flags

�ctivity 	 �5 min

"tandards �lign3ents
�ddressing 5.NF.�.�

The goal of this activity is to examine calculations with measurements of a \ag and try to figure
out what question the calculations answer. The answers include units and this can serve as a
guide to students. Since the first calculation has an answer in inches, the question it answers
must ask for a length. Since the second calculation has an answer in square inches, the question it
answers must ask for an area. This is an important step in solving the problems as students can
then look at the diagram and the measurements and decide what the question could be.

'ne important part of the modeling cycle (MP4) is interpreting information. That information may
be presented in words or graphs or with mathematical symbols. In this case, students interpret
equations in light of given numerical relationships and diagrams.

Representation: Access for Perception. *ead the statement aloud. Students who both listen to and
read the information will benefit from extra processing time.
Supports accessibility for: Conceptual Processing, Language, Attention

�ccess ,or "tudents =it. Disa(ilities
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Grade 5

"tudent�,acing #as1 "tate3ent

Han has a replica of the \ag of �olombia.

It is inches wide and inches long. The

yellow stripe is of the width of the \ag and the

blue and red stripes are each of the width.

�. . The answer is inch. /hat is

the question�

�. and . The answer

is square inches. /hat is the question�

"tudent !esponses

�. Sample responses:

a. /hat is the width of the blue stripe�

b. /hat is the width of the red stripe�

�. Sample response: /hat is the area of the
yellow stripe�

Launc.

�isplay image of the \ag of �olombia from
student workbook.

YThis is the \ag of �olombia. It represents
independence from Spain on "uly �
, �8�
.Z

Y/hat do you notice about the size of each
stripe�Z (The yellow stripe is about twice
the size of each of the blue and red
stripes.)

�isplay the \ag and information about the
\ag from the activity.

Y� student was answering a question about
this \ag and wrote .Z

Y/hat question do you think the student is
answering�Z (/hat is the width of the
yellow rectangle�)

Y0ou are going to solve more problems like
this one where you are given the answer
and you have to write the question.Z

�ctivity

4V5 minutes: independent work time

3V4 minutes: partner discussion

Monitor for students who use the units of
the answers to help guide them to finding
an appropriate question.

"ynt.esis

Invite students to share their responses for
the first question.

YHow did you know the question was about
length�Z (The answer is inch, which is the

measurement of length. So the question
had to be about length.)

YHow did you decide which length�Z (The
calculation took a quarter of the \ag width.
Since the red and blue stripes are each

of the width, the calculation could be for
their width.)

•
•
•

•
•

•

•

•
•
•

•
•

•
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Unit 3 Lesson 8

Invite students to share their responses for
the second question.

YHow did you know the question was about
area�Z (The answer is a measurement in
square inches so thatXs the area of
something.)

Lesson "ynt.esis �
 min

YIn this section, we have multiplied fractions using area diagrams. /hat are you most proud of from
your work in this section� /hat questions about fraction multiplication do you still have�Z

"uggested �enters

*olling for Fractions (3V5), Stage 4: Multiply Fractions (�ddressing)

�ompare (�V5), Stage 4: �ivide within �

 (Supporting)

How �lose� (�V5), Stage �: Multiply Fractions and /hole Numbers to 5 (Supporting)

"tudent "ection "u33ary

In this unit, we learned to multiply fractions. First we learned to multiply unit fractions. For example, we
learned that .

�

In diagram �, we can see that of of a square is the same size as of the whole square. Next, we

learned how to multiply any fraction by a fraction.

•
•
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Grade 5

�

In diagram �, we can see that . /e can multiply the numerators, to find the

numerator in the product. /e can multiply the denominators, , to find the denominator in the
product. /e can represent this relationship with the equation: . �iagram � shows or

�
 pieces with or 4� pieces in the whole square.

!esponse to "tudent #.in1ing

Students donXt write a correct solution. �e>t Day "upport

�efore the next lesson, review the cool-
down with students and ask them to
explain how much of the whole \ag is
shaded blue.

�o3plete �ool�Do=n

Grade 5, Unit 3
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Unit 3 Lesson 9

Lesson �: My �=n Flag ��ptional�

"tandards �lign3ents

Lesson �urpose

The purpose of this lesson is for students to design a \ag and use multiplication of fractions to
determine how much fabric is needed to create the \ag.

�ddressing 5.NF.�.�
�uilding Towards 5.NF.�.�

#eac.er�,acing Learning Goals

Solve real world problems involving
multiplication of fractions.

"tudent�,acing Learning Goals

LetXs design our own \ag.

In this lesson, students are introduced to principles of \ag design from the North �merican
.exillological �ssociation. In the first activity, they make sense of what each principle means and see
how they are applicable to a collection of given \ags. In the second activity, they design their own \ags,
solve problems involving area and multiplication of fractions, and share their design with peers.

�ccess ,or:

"tudents =it. Disa(ilities

�ngagement (�ctivity �)

Cnstructional !outines

ML*� �ollect and �isplay (�ctivity �), Notice and /onder (/arm-up)

Materials to Gat.er

�olored pencils or crayons: �ctivity �

Paper: �ctivity �

*ulers: �ctivity �

Lesson #i3eline

/arm-up �
 min

#eac.er !eBection  uestion

Unlike talking, listening is a di]cult thing to
observe. �t what points in the lesson did you

•
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Grade 5

�ctivity � �
 min

�ctivity � �
 min

Lesson Synthesis �
 min

observe students listening to one anotherXs
ideas today in class� /hat indicators do you
have that they were listening�

Notice and /onder

&ar3�up �
 min

"tandards �lign3ents
�uilding Towards 5.NF.�.�

The purpose of this warm-up is for students to discuss the meaning and intention behind \ag design,
which will be useful when students design their own \ag in a later activity. /hile students may notice
and wonder many things about these images, the colors, symbols, and the shapes used in the \ag are
the important discussion points. In the synthesis, students consider questions to ask the designers of
the \ag. �s an extension to this warm up, students can further explore these questions to learn more
about the \ag.

Cnstructional !outines

Notice and /onder

"tudent�,acing #as1 "tate3ent

/hat do you notice� /hat do you wonder�

Launc.

Groups of �

�isplay the image.

Y/hat do you notice� /hat do you wonder�Z

� minute: quiet think time

�ctivity

Y�iscuss your thinking with your partner.Z

� minute: partner discussion

�egin Lesson

•
•
•
•

•
•
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Unit 3 Lesson 9

"tudent !esponses

Students may notice:

The first image has rectangles.

The second image has rectangles and
something that looks like the sun.

They look like \ags.

The first image uses the colors blue and white
and the second one uses red, blue, and white.

Students may wonder:

/hat country are these \ags from�

/hat do the colors represent�

/hat does the sun represent�

Share and record responses.

"ynt.esis

YThe first image is the \ag of �otswana.Z If
needed show students where �otswana is on
the map.

YThe second image is the \ag of Taiwan.Z If
needed show students where Taiwan is on
the map.

Y/hat are some questions you might ask the
designer of these \ags�Z (/hat do the
di^erent colors represent� /hy is there a sun
on the second \ag�)

Principles of Flag �esign

�ctivity � �
 min

"tandards �lign3ents
�uilding Towards 5.NF.�.�

The purpose of this activity is for students to understand the principles of \ag design from the
North �merican .exillological �ssociation. Students make sense of what each principle means.
Then they look at a series of \ags and determine which principles the \ag most strongly
exemplifies. Students will use these principles to create a meaningful \ag of their own in the next
activity.

This activity uses MLR2 Collect and Display. �dvances: �onversing, *eading, /riting.

Cnstructional !outines

ML*� �ollect and �isplay

"tudent�,acing #as1 "tate3ent

�. 0our teacher will assign you a principle of

Launc.

�isplay the principles.

•
•
•
•

•
•
•

•

•

•

•

•
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Grade 5

\ag design. /ith your partner, discuss what
the principle means. /hy is the principle
important for \ag design�

Principles of Good Flag �esign

a. #eep It Simple

b. Use Meaningful Symbolism

c. Use � to 3 �asic �olors

d. No Lettering or Seals

e. �e �istinctive or �e *elated

�. For each \ag from the warm up, explain or
show how the \ag represents the principles
of \ag design.

a� (�

"tudent !esponses

�. Sample responses:

a. ItXs so simple that anyone can
recognize or make it.

b. �verything on the \ag represents
something. This is important for
design because every part of the \ag
has a purpose and is well thought out.

c. It only uses a few colors. This is
important to make it less crowded and
keeps it simple.

d. There is no writing or seal on the \ag.
This is important because the design
of the \ag alone communicates
something important about the
country.

e. The \ag is unique or if it looks similar
to another \ag, there is a connection.
This is important so that people can
recognize the \ag easily.

�ssign a principle to each group to ensure
that each one is covered.

�ctivity

ML*� �ollect and �isplay

8 minutes: partner work time

�irculate, listen for and collect the language
students use to describe each principle.
Listen for: simple shapes, a few colors, no
letters, seals, or stamp, colors mean
something, unique, di^erent, related,
connection.

*ecord studentsX words and phrases on a
visual display and update it throughout the
lesson.

"ynt.esis

ML!	 �ollect and Display

Y�re there any other words or phrases that
are important to include on our display�Z

�s students share responses, update the
display, by adding (or replacing) language,
diagrams, or annotations.

*emind students to borrow language from
the display as needed.

YIn the next activity, you will use these
design principles to create your own \ag.Z

Y/hich principle might be the most
challenging to follow�Z (�e distinctive
because there are so many \ags already.
Mine may not be unique.)

•

•
•

•

•
•

•
•
•
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Unit 3 Lesson 9

�. Sample response:

a. It keeps it simple since the \ag is
made of only rectangles. It also only
uses 3 basic colors.

b. It uses meaningful symbolism. The
white sun is probably something
important to the people of that
country. It also only uses �V3 basic
colors.

My Flag

�ctivity 	 �
 min

"tandards �lign3ents
�ddressing 5.NF.�.�

The purpose of this activity is for students to make their own \ags and analyze them. Students
will use their experience with multiplying fractions to answer area questions related to their \ag.
Some students may include non-rectangular designs. �ncourage them to relate the area of their
shape to a rectangle and estimate.

/hen students design their own \ag and determine or estimate the area of each color fabric they
need to make the \ag they model with mathematics (MP4).

Engagement: 4nternalize Self-Regulation. Provide students an opportunity to self-assess and re\ect
on their own progress. For example, before partner discussion, ask students to re\ect on their
use of the design principles in their own \ag.
Supports accessibility for: Conceptual Processing, Organization

�ccess ,or "tudents =it. Disa(ilities

Materials to Gat.er

�olored pencils or crayons, Paper, *ulers

Grade 5, Unit 3
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Grade 5

!e7uired �reparation

�ach student needs a ruler, a set of colored pencils or crayons, and a piece of paper.

"tudent�,acing #as1 "tate3ent

�. �esign your \ag.

�. Imagine you are making your \ag with
fabric. �bout how much of each color fabric
will you need in square inches�

3. Switch \ags with a partner.

4. �escribe the meaning of each symbol and
color you used.

5. How do you see each of the design
principles in your partnerXs \ag�

"tudent !esponses

�. Sample response:

�. I need square inches of green fabric

( ). The blue and grey colors

used are about the same. Together they
make up the rest of the \ag which is

square inches ( ). �nd half of

that is square inches.

3. The grey shapes on my \ag represent the
mountains that my parents grew up around.
The green and blue represent the grass and
clear sky in the summer when I visit my
grandparents who live by the mountains.

Launc.

Give each student white paper.

YUse the design principles we discussed in
the last activity to make your own \ag.Z

Y�s you make the design, think about the
meaning of each symbol and color you
use.Z

�ctivity

�5 minutes: independent work time

5 minutes: partner discussion

"ynt.esis

Invite a few students to share their \ag and
describe the di^erent features.

�dvancing "tudent #.in1ing

If students do not have a strategy to determine how much fabric is needed, ask Y/hat

•

•
•
•

•
•

•
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Unit 3 Lesson 9

measurements can help you figure out how much fabric you need�Z

Lesson "ynt.esis �
 min

YToday we learned about principles of good \ag design. /e used the design principles to make our
own \ags with symbols and colors that are important to us. /e also found how much fabric we need
to make our \ag. /hy is this information helpful to know�Z (It tells us how much material we need. It
helps us figure out how much it costs to make. /e need to know this if we want to make a lot of \ags.)

"uggested �enters

*olling for Fractions (3V5), Stage 4: Multiply Fractions (�ddressing)

�ompare (�V5), Stage 4: �ivide within �

 (Supporting)

How �lose� (�V5), Stage �: Multiply Fractions and /hole Numbers to 5 (Supporting)

Grade 5, Unit 3
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Grade 5

"ection �: Fraction Division

Lesson ��: �oncepts o, Division ��ptional�

"tandards �lign3ents

Lesson �urpose

The purpose of this lesson is for students to reason about the size of a quotient and consider the
relationships between the dividend, divisor, and quotient.

�uilding 'n 4.N�T.�.�
�uilding Towards 5.NF.�.�

#eac.er�,acing Learning Goals

*eason about the size of quotients in
division problems.

"tudent�,acing Learning Goals

LetXs think about the size of quotients.

In this optional lesson, students revisit whole number division considering the relationship between
dividend, divisor, and quotient. This lesson attends to concepts of division developed since grade 3.
Students examine the relationship between the numbers in division problems and compare the size of
the quotient by reasoning about the relative sizes of the divisor and dividend. This prepares them to
make sense of division involving whole numbers and unit fractions in subsequent lessons.

�ccess ,or:

"tudents =it. Disa(ilities

*epresentation (�ctivity �)

Cnstructional !outines

ML*� �ollect and �isplay (�ctivity �), Number Talk (/arm-up)

Lesson #i3eline

/arm-up �
 min

�ctivity � �
 min

#eac.er !eBection  uestion

/hat did you see or hear in your studentsX
responses today that showed evidence of their
understandings of division� How will you

•
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Unit 3 Lesson 10

�ctivity � �5 min

Lesson Synthesis �
 min

�ool-down 5 min

leverage this understanding in the rest of this
section�

*eason �bout �ivision

�ool�do=n (to be completed at the end of the lesson) 5 min

"tandards �lign3ents

"tudent�,acing #as1 "tate3ent

�. /hat new idea did you have about division today�

�. /hat questions do you have about division with fractions�

"tudent !esponses

Sample responses:

�. There is a pattern that when the dividend remains the same and the divisor gets smaller, the
quotient gets larger.

�. Is dividing fractions the same as dividing whole numbers� How do you divide something by �

�uilding Towards 5.NF.�.�

Number Talk: Same �ividend, �i^erent �ivisor

&ar3�up �
 min

"tandards �lign3ents
�uilding 'n 4.N�T.�.�

�egin Lesson

Grade 5, Unit 3

Unit 3 Lesson 10

97



Grade 5

This Number Talk encourages students to think about the relationship between the size of the divisor
and the size of the quotient and to rely on the structure of division expressions to mentally find
quotients.

Cnstructional !outines

Number Talk

"tudent�,acing #as1 "tate3ent

Find the value of each expression mentally.

"tudent !esponses

�
. I know it.

�
. There are twice as many groups as in the
last problem, so there will be half as many in
each group.

4
. �� divided by 3 is 4. �� tens divided by 3 is
4 tens.

�
. I know half of ��
 is �
.

Launc.

�isplay one expression.

YGive me a signal when you have an answer
and can explain how you got it.Z

� minute: quiet think time

�ctivity

*ecord answers and strategy.

#eep expressions and work displayed.

*epeat with each expression.

"ynt.esis

Y/hy did the quotient get bigger with each
problem�Z (0ou are making smaller groups so
there are more in each of them.)

Share Pretzels

�ctivity � �
 min

"tandards �lign3ents
�uilding Towards 5.NF.�.�

The purpose of this activity is for students to compare quotients of quantities based on the
relative size of the dividend and the divisor. Students should be encouraged to use whatever

•
•
•
•

•
•

•
•

•
•
•

•
•
•

•
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Unit 3 Lesson 10

strategy makes sense to them to order situations about sharing pretzels. The numbers were
intentionally chosen so that students donXt have to perform any complex calculations to solve the
problem which encourages them to think about the relative size of the numerator and
denominator in order to compare the quotients. In upcoming lessons, students will divide a unit
fraction by a whole number and a whole number by a unit fraction.

This activity uses MLR2 Collect and Display. �dvances: *eading, /riting.

Cnstructional !outines

ML*� �ollect and �isplay

"tudent�,acing #as1 "tate3ent

'rder the situations from greatest to least
based on the number of pretzels each student
will get. �e prepared to explain your reasoning.

3 students equally share 4� pretzels.
�4 students equally share 4� pretzels.
3 students equally share �4 pretzels.
3 students equally share 45 pretzels.
� students equally share 4� pretzels.
3 students equally share � pretzels.
� students equally share 4� pretzels.

"tudent !esponses

3 students equally share 45 pretzels.
3 students equally share 4� pretzels.
3 students equally share �4 pretzels.

Launc.

Groups of �

�isplay the image of pretzels:

Y/hat do you notice� /hat do you
wonder�Z (I notice that there are a lot of
pretzels and 3 bowls. I wonder how many
pretzels there are.)

�ctivity

�V� minutes: quiet think time

5V� minutes: partner work time

ML!	 �ollect and Display

�irculate, listen for, and collect the
language students use to describe the
relationship between the number of
students sharing and the number of

•
•

•

•
•

•
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Grade 5

� students equally share 4� pretzels.
� students equally share 4� pretzels.
�4 students equally share 4� pretzels.
3 students equally share � pretzels.

pretzels being shared. Listen for: number
in each group, size of the group, number of
pretzels each person gets, dividend, divisor,
quotient.

*ecord studentsX words and phrases on a
visual display and update it throughout the
lesson.

"ynt.esis

Y�re there any other words or phrases that
are important to include on our display�Z

�s students share responses, update the
display, by adding (or replacing) language,
diagrams, or annotations.

*emind students to borrow language from
the display as needed.

�isplay:
3 students equally share 45 pretzels.
3 students equally share 4� pretzels.
3 students equally share �4 pretzels.
3 students equally share � pretzels.

Y/hat is the same� /hat is di^erent�Z (The
same number of students are sharing
di^erent numbers of pretzels.)

YHow does the number of pretzels each
person gets change in each situation�Z (It
gets smaller because there are fewer
pretzels to share.)

�isplay:
�4 students equally share 4� pretzels.
� students equally share 4� pretzels.
� students equally share 4� pretzels.

Y/hat is the same� /hat is di^erent�Z (The
number of pretzels being shared is the
same. The number of students sharing is
di^erent.)

YHow does the number of pretzels each
person gets change in each situation�Z
(/hen fewer people share the same
number of pretzels, each person gets more
pretzels.)

•

•
•

•
•

•

•

•

•

•
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Unit 3 Lesson 10

�dvancing "tudent #.in1ing

If students do not order the situations correctly, prompt them to draw a diagram to represent
each situation and ask, YHow are the diagrams the same� How are they di^erent�Z

�ivision Patterns

�ctivity 	 �5 min

"tandards �lign3ents
�uilding Towards 5.NF.�.�

The purpose of this activity is for students to look for patterns in division by the same divisor. The
numbers in these problems were intentionally chosen so students see that the quotient gets
smaller as the dividend gets smaller (MP�). �isplay the poster of the language students used to
describe the relationship between quotient, dividend, and divisor during the previous activity. In
the last question, students think about what it means to divide a fraction by a whole number
which will be the focus of upcoming lessons.

Representation: 4nternalize Compre"ension. Synthesis: Invite students to identify which details were
needed to solve the problem. �isplay the sentence frame, Y/hen I calculate quotients, I will pay
attention to . . . .Z
Supports accessibility for: Conceptual Processing, Memory

�ccess ,or "tudents =it. Disa(ilities

"tudent�,acing #as1 "tate3ent

�. Find the value of each expression.

a.

b.

c.

d.

e.

Launc.

Groups of �

�ctivity

5 minutes: independent work time

Monitor for students who:

can explain why the quotient gets
smaller when the dividend gets

•

•
•

�
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Grade 5

f.

�. /hat patterns do you notice�

3. /hy is the quotient getting smaller�

4. /hat do you know about this expression:
�

5. �raw a diagram to represent .

"tudent !esponses

�. a.

b.

c.

d.

e.

f.

�. Sample responses: �ll the problems are
about dividing by 3. The number that is
being divided gets smaller, so does the
quotient.

3. Sample response: It is getting smaller
because the number of things being shared
is smaller, so there will be fewer in each
group.

4. Sample response: It will be smaller than , it

will be of .

5. Sample responses:

smaller

describe the quotient of as

being smaller than

draw a diagram to show divided

into 3 equal sections

"ynt.esis

�sk previously identified students to share
their solutions.

Y/hy does the quotient get smaller as the
dividend gets smaller�Z (There are a smaller
number of things being split into the same
number of groups, so there will be fewer in
each group.)

Y/hy is going to be smaller than �Z

( is being divided into 3 equal pieces.)

�isplay student diagrams like the ones in
student responses.

YHow do the diagrams show �Z (They

show a third divided into 3 equal pieces.)

�

�

�

�

•
•

•

•

•
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Unit 3 Lesson 10

�dvancing "tudent #.in1ing

Students may not immediately visualize the patterns in the division expressions. �ncourage them
to draw a tape diagram for each expression, and ask them what they notice. �onsider asking,
Y/hat is happening to the size of each group as the amount being divided gets smaller�Z

Lesson "ynt.esis �
 min

YShare your new ideas and questions about division from todayXs lesson.Z

*ecord responses on a poster to be used in future lessons.

Y/hat do you still wonder about division�Z (�an you divide fractions� /hen would you ever need to
divide a fraction� �oes the answer get smaller or bigger when you divide fractions�)

*ecord student responses for all to see. #eep the display visible. *efer back to it in future lessons.

"uggested �enters

*olling for Fractions (3V5), Stage 4: Multiply Fractions (�ddressing)

�ompare (�V5), Stage 4: �ivide within �

 (Supporting)

How �lose� (�V5), Stage �: Multiply Fractions and /hole Numbers to 5 (Supporting)

!esponse to "tudent #.in1ing

This lesson builds on concepts of division from a
prior unit.

�rior Unit "upport

Grade 4, Unit �, Section �: Multi-digit �ivision

�o3plete �ool�Do=n
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Grade 5

Lesson ��: Divide Unit Fractions (y &.ole �u3(ers

"tandards �lign3ents

Lesson �urpose

The purpose of this lesson is for students to divide a unit fraction by a whole number.

�ddressing 5.NF.�.�.a
�uilding Towards 5.NF.�.�.a

#eac.er�,acing Learning Goals

�ivide a unit fraction by a whole number, in
context, in a way that makes sense to them.

"tudent�,acing Learning Goals

LetXs divide a unit fraction by a whole
number.

The purpose of this lesson is for students to determine the size of the piece when a unit fraction is
divided into equally sized parts. Students revisit the context of a pan of macaroni and cheese from
earlier lessons when they multiplied unit fractions by unit fractions. The familiar context can help
students make connections between multiplication and division. Students should be encouraged to
solve the problems in a way that makes sense to them. The relationship between multiplication and
division is meant to be exploratory. In later lessons, students will formalize this relationship.

�ccess ,or:

"tudents =it. Disa(ilities

*epresentation (�ctivity �)

Cnstructional !outines

ML*� �ompare and �onnect (�ctivity �), Number Talk (/arm-up)

Lesson #i3eline

/arm-up �
 min

�ctivity � �5 min

�ctivity � �
 min

Lesson Synthesis �
 min

#eac.er !eBection  uestion

How did the student work you selected impact
the direction of the discussion� /hat student
work might you pick next time if you taught the
lesson again�

•
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Unit 3 Lesson 11

�ool-down 5 min

Share Macaroni and �heese

�ool�do=n (to be completed at the end of the lesson) 5 min

"tandards �lign3ents

"tudent�,acing #as1 "tate3ent

�. � people equally share a pan of macaroni and cheese.

a. �raw a diagram to represent the situation.

b. /rite a division expression to represent the situation.

c. How much of the whole pan does each person get�

"tudent !esponses

�. a. Sample responses: Students may draw a diagram that shows being divided into �

equal pieces.

b.

c.

�ddressing 5.NF.�.�.a

Number Talk: �ouble the �ivisor

&ar3�up �
 min

"tandards �lign3ents
�uilding Towards 5.NF.�.�.a

The purpose of this Number Talk is for students to demonstrate strategies and understandings they

�egin Lesson

Grade 5, Unit 3
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Grade 5

have for dividing whole numbers. These understandings help students develop \uency and will be
helpful later in this lesson when students divide a fraction by a whole number.

Cnstructional !outines

Number Talk

"tudent�,acing #as1 "tate3ent

Find the value of each expression mentally.

"tudent !esponses

�8. and

�. I >ust knew it.

�. There is only � group of 4.

. � divided into 4 equal pieces is .

Launc.

�isplay one expression.

YGive me a signal when you have an answer
and can explain how you got it.Z

� minute: quiet think time

�ctivity

*ecord answers and strategy.

#eep expressions and work displayed.

*epeat with each expression.

"ynt.esis

Y/hat patterns do you notice in the
quotients�Z (/hen the dividend is split in half,
the quotient is also split in half.)

Y/hy does that happen�Z (There are half as
many to start with, so there will be half as
many in each group.)

More Macaroni and �heese

�ctivity � �5 min

"tandards �lign3ents
�ddressing 5.NF.�.�.a

•
•
•
•

•
•
•
•

•
•
•

•
•
•

•

•
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Unit 3 Lesson 11

The purpose of this activity is for students to solve a contextual problem about dividing a
fractional amount by a whole number. Students draw a diagram to represent the situation and
relate the diagram to a division expression. �ecause of earlier work in this unit, students may
draw one of the familiar square area diagrams showing the product . 'ther students may

make a diagram resembling the macaroni and cheese pan and divide it appropriately. The focus
in the synthesis is on bringing out how the diagram shows and how it allows students to

answer the question. The relationship between and will be brought out in later

lessons. /hen students connect the quantities in the story problem to an equation, they reason
abstractly and quantitatively (MP�).

This activity uses MLR� Compare and Connect. �dvances: *epresenting, �onversing.

Representation: Develop Language and Symbols. *epresent the problem in multiple ways to support
understanding of the situation. For example, a cut-out or another physical manipulative to
represent the pan of macaroni and distribute the YmacaroniZ to three students or a video that
shows the distribution of macaroni and cheese between three people.
Supports accessibility for: Attention, Conceptual Processing

�ccess ,or "tudents =it. Disa(ilities

Cnstructional !outines

ML*� �ompare and �onnect

"tudent�,acing #as1 "tate3ent

"ada and her � sisters equally share a pan of

macaroni and cheese.

�. �raw a diagram to represent the situation.

�. �xplain how this expression represents the
situation:

3. How much of the whole pan of macaroni
and cheese will each person get�

"tudent !esponses

�. Sample responses:

Launc.

Groups of �

�isplay and read: YLast night, "adaXs aunt
baked a pan of macaroni and cheese for
dinner. Today, she brought the leftovers to
"adaXs home for "ada and her sisters to
share.Z

Y/hat do you notice� /hat do you
wonder�Z (/e solved problems about
macaroni and cheese before. I wonder how
much macaroni and cheese "adaXs aunt
brought.)

�V� minutes: partner discussion

•
•

•

•
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Grade 5

�. Sample response: of the pan of macaroni

and cheese is divided into 3 equal pieces.

3. of the whole pan

�ctivity

�V� minutes: quiet think time

�V8 minutes: partner work time

Monitor for students who:

draw diagrams like the ones in the
student responses

explain the situation as divided

into 3 equal pieces

recognize each person will get of

the whole pan of macaroni and
cheese

"ynt.esis

ML!� �o3pare and �onnect

Y�reate a visual display that shows your
thinking about the problems. 0ou may
want to include details such as notes,
diagrams, drawings, etc., to help others
understand your thinking.Z

�V5 minutes: independent or group work

5V� minutes: gallery walk

YHow does each representation show a

pan of macaroni and cheese�Z

YHow does each representation show 3
equal pieces�Z

3
 seconds: quiet think time

� minute: partner discussion

YHow do we know that each person got the
same amount of macaroni and cheese�Z (I
divided the half into 3 equal shares.)

YHow much of the whole pan of macaroni
and cheese did each person get�Z ( )

YHow do the diagrams show �Z (�ach of

the pan is divided into 3 equal pieces, so
each of those pieces is of the whole pan.)

•
•
•

�

�

�

•

•
•
•

•
•
•
•

•

•
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Unit 3 Lesson 11

More People Share

�ctivity 	 �
 min

"tandards �lign3ents
�ddressing 5.NF.�.�.a

The purpose of this activity is for students to continue to solve problems about dividing a unit
fraction by a whole number. The unit fraction in both problems is so that students will consider

the relationship between the number of people sharing the macaroni and cheese and the size of
the serving each person gets. /hen students connect the quantities in the story problem to an
equation and a diagram representing the story, they reason abstractly and quantitatively (MP�).

"tudent�,acing #as1 "tate3ent

�. 4 people equally share a pan of macaroni

and cheese.

a. �raw a diagram to represent the
situation.

b. �xplain how your diagram
represents .

c. How much of the whole pan of
macaroni and cheese did each person
get� �e prepared to explain your
reasoning.

�. 5 people equally share a pan of macaroni

and cheese.

a. �raw a diagram to represent the
situation.

b. �xplain how your diagram
represents .

c. How much of the whole pan of
macaroni and cheese did each person
get� �e prepared to explain your
reasoning.

Launc.

Groups of �

�ctivity

�V� minutes: independent think time

5V8 minutes: partner work time

Monitor for students who :

draw diagrams like the ones in the
student responses

describe the amount each person
gets as a fraction of the whole pan

describe a relationship between the
number of people sharing and the
size of the serving each person gets

"ynt.esis

YHow are the situations the same� How are
they di^erent�Z (�oth situations are about

a pan of macaroni and cheese, but this

one has more people sharing it, so each
person gets less macaroni and cheese.

•

•
•
•

�

�

�

•
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3. How are the problems the same� How are
they di^erent�

"tudent !esponses

�.

a. �iagram shows of the pan divided

into 4 equal pieces. Sample
responses:

� � �

b. Sample response: I divided half of the
pan into 4 equal pieces.

c. Sample responses: �ach person gets
of of the pan, or each person gets

of the whole pan.

�.

a. �iagram shows the pan divided into

5 equal pieces.

b. Sample response: I divided half of the
pan into 5 equal pieces.

c. �ach person gets of , or each

person gets of the whole pan.

3. Sample response: �oth groups are sharing
of a pan of macaroni and cheese, but

there are di^erent numbers of people in
each group. The amount of macaroni and
cheese each person gets is di^erent.

/hen 4 people share, each person gets

of the whole pan. /hen 5 people share,
each person gets of the whole pan.)

�dvancing "tudent #.in1ing

If students do not identify or explain how much macaroni and cheese each person gets, consider
asking, YHow much of the whole pan of macaroni and cheese did each person get�Z

Grade 5, Unit 3
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Unit 3 Lesson 11

Lesson "ynt.esis �
 min

If you taught the previous optional lesson, display the poster from the previous lessonXs synthesis.
Y/hat can we add to our poster to show what we learned about division today�Z (/e can divide unit
fractions by whole numbers.)
YHow can we show examples of what we learned�Z (/e can show equations and representations.)

If you did not teach the previous optional lesson, ask: Y/hat did you learn about division today� How
can we show examples of what we learned�Z *ecord responses on a poster to be used in future
lessons.

Y/hat do you still wonder about division�Z (�an you divide fractions� /hen would you ever need to
divide a fraction� �oes the answer get smaller or bigger when you divide fractions�)

*ecord student responses for all to see. #eep the display visible. *efer back to it in future lessons.

"uggested �enters

*olling for Fractions (3V5), Stage 4: Multiply Fractions (�ddressing)

�ompare (�V5), Stage 4: �ivide within �

 (Supporting)

How �lose� (�V5), Stage �: Multiply Fractions and /hole Numbers to 5 (Supporting)

!esponse to "tudent #.in1ing

StudentsX diagrams do not accurately represent
the situation, or they do not write a correct
division expression.

�e>t Day "upport

Launch the first activity by asking students
to explain how the expression represents
the diagram.

�o3plete �ool�Do=n

Grade 5, Unit 3
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Lesson �	: !epresent Division o, Unit Fractions (y

&.ole �u3(ers

"tandards �lign3ents

Lesson �urpose

The purpose of this lesson is for students to use diagrams and equations to represent division of a unit
fraction by a whole number.

�ddressing 5.NF.�.�.a, 5.NF.�.�.b

#eac.er�,acing Learning Goals

Make sense of diagrams that represent
division of a unit fraction by a whole
number.

"tudent�,acing Learning Goals

LetXs make sense of diagrams that
represent division of a unit fraction by a
whole number.

In the previous lesson, students solved problems about dividing a unit fraction by a whole number in a
way that made sense to them. In this lesson, students use tape diagrams to represent division of a unit
fraction by a whole number. The tape diagrams used to represent the problems are familiar to
students from earlier grades. Here is a tape diagram showing , one out of 4 pieces is shaded:

'ne way to show is to divide the into 3 equal pieces.

To see how much is shaded we can divide all of the s and see that .

Students use these diagrams to understand this series of steps representing division of a unit fraction
by a whole number throughout the lesson.

•

Grade 5, Unit 3
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Unit 3 Lesson 12

�ccess ,or:

"tudents =it. Disa(ilities

�ngagement (�ctivity 3)

Cnstructional !outines

�stimation �xploration (/arm-up), ML*3 �larify, �ritique, �orrect (�ctivity �)

Lesson #i3eline

/arm-up �
 min

�ctivity � �
 min

�ctivity � �
 min

�ctivity 3 �5 min

Lesson Synthesis �
 min

�ool-down 5 min

#eac.er !eBection  uestion

/hat did you say, do, or ask during the lesson
synthesis that helped students be clear on the
learning of the day� How did understanding the
cool-down of the lesson before you started
teaching today help you synthesize that
learning�

�valuate �ivision �xpressions

�ool�do=n (to be completed at the end of the lesson) 5 min

"tandards �lign3ents

"tudent�,acing #as1 "tate3ent

�.

a. /rite a division expression for the shaded region. �xplain or show your reasoning.

�ddressing 5.NF.�.�.a

Grade 5, Unit 3

Unit 3 Lesson 12

113



Grade 5

b. /hat fraction does the shaded region represent� �xplain or show your reasoning.

"tudent !esponses

�. since the tape is divided into fifths and then the fifth is divided into � equal pieces

�. because there are �
 of those pieces in the whole

�stimation �xploration: How Much is Shaded�

&ar3�up �
 min

"tandards �lign3ents
�ddressing 5.NF.�.�.a

The purpose of this �stimation �xploration is for students to think about dividing a unit fraction into
smaller pieces. In the lesson, students will be given extra information so they can determine the exact
size of shaded regions like the one presented here.

Cnstructional !outines

�stimation �xploration

"tudent�,acing #as1 "tate3ent

How much is shaded�

*ecord an estimate that is:

�oo lo� 
�o�� ����� �oo ����

Launc.

Groups of �

�isplay the image.

Y/hat is an estimate thatXs too high� Too low�
�bout right�Z

� minute: quiet think time

�ctivity

Y�iscuss your thinking with your partner.Z

�egin Lesson

•
•
•
•

•
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Unit 3 Lesson 12

"tudent !esponses

Sample responses

too low: to

about right: to

too high: to

� minute: partner discussion

*ecord responses.

"ynt.esis

�isplay the image:

YHow is the tape diagram the same as this
area diagram� How is it di^erent�Z (�oth
diagrams show of the whole and then a

piece of that is shaded. The tape diagram is

long and narrow and the shaded piece is an
entire vertical slice. The shaded piece in the
area diagram is cut horizontally.)

�iagrams, �quations, Situations

�ctivity � �
 min

"tandards �lign3ents
�ddressing 5.NF.�.�.a

In this activity, students interpret division of a unit fraction by a whole number using tape
diagrams. In future lessons, students use tape diagrams to understand division of a whole
number by a unit fraction. The first two activities are structured so students attend to the
structure of the tape diagram and recognize how it can be used to show both a fractional part of a
whole being divided into a whole number of pieces and also the size of each resulting piece in
relation to the whole. The third activity provides an opportunity for students to begin to notice

•
•
•

•
•

•

•
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structure in equations when dividing a fraction by a whole number.

"tudent�,acing #as1 "tate3ent

Priya and Mai used the diagrams below to find
the value of .

PriyaXs
diagram:

MaiXs
diagram:

�. /hat is the same about the diagrams�

�. /hat is di^erent�

3. Find the value that makes the equation true.

4. Han drew this diagram to represent .

�xplain how the diagram

shows
.

5. Find the value that makes the equation true.
�xplain or show your reasoning.

"tudent !esponses

�. Sample responses: They both show �
divided into 3 pieces. They both show a
shaded blue piece. It looks like the shaded
blue piece is the same size. They both show
one third divided into 4 pieces.

�. Sample responses: Priya divided the other
thirds into 4 pieces and Mai didnXt.

Launc.

Groups of �

�ctivity

Monitor for students who:

can explain how MaiXs diagram
shows divided into 4 equal pieces.

can explain how PriyaXs diagram
shows that the size of each piece
is .

"ynt.esis

�sk previously selected students to share
how Priya and MaiXs diagrams are the same
and how they are di^erent.

�isplay the diagrams that Priya and Mai
drew and this equation:

YHow does PriyaXs diagram show �Z (It is

the shaded part. /e know it is of the

whole because Priya divided all the thirds
into 4 pieces.)

•

•
�

�

•

•

•
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Unit 3 Lesson 12

3.

4. Sample response: is cut into 3 equal

pieces. 'ne of the pieces is shaded blue.

5.

�dvancing "tudent #.in1ing

If students do not explain how PriyaXs diagrams represent the expression , suggest they

draw their own diagram to represent the expression and ask, YHow is your diagram the same and
di^erent from PriyaXs diagram�Z

�ctivity 	 �
 min

PriyaXs /ork PL� �ctivity

"tandards �lign3ents
�ddressing 5.NF.�.�.a

In the previous activity, students explained how tape diagrams represent equations and they
used diagrams to find the value of division expressions. In this activity, students examine a
mistake in order to recognize the relationship between the number of pieces the fraction is being
divided into and the size of the resulting pieces. /hen students decide whether or not they agree
with PriyaXs work and explain their reasoning, they critique the reasoning of others (MP3).

This activity uses MLR� Collect and Display. �dvances: *eading, /riting, *epresenting.

Cnstructional !outines

ML*3 �larify, �ritique, �orrect

"tudent�,acing #as1 "tate3ent

�. Find the value of . �xplain or

show your reasoning.

Launc.

Groups of �•

Grade 5, Unit 3
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�. This is PriyaXs work for finding the value of
:

because I divided into � equal

parts and of is shaded in.

a. /hat questions do you have for Priya�

b. PriyaXs equation is incorrect. How can
Priya revise her explanation�

"tudent !esponses

�. : Students may draw a diagram that shows

divided into � equal pieces, each of which

is of the whole.

�. Sample responses:

a. /hy didnXt you cut the other thirds�
/hy do you think �

b. Sample response: She should change
her answer to and cut the other

thirds into � equal pieces so you can
see the sixths.

�ctivity

5 minutes: independent work time

3 minutes: partner discussion

"ynt.esis

ML!3 �lari,y� �riti7ue� �orrect

�isplay the following partially correct
answer and explanation:

because that is how much is

shaded in.

*ead the explanation aloud.

Y/hat do you think Priya means�Z (She
shaded in of .)

YIs anything unclear�Z (If you divide into �

pieces, the answer will be smaller than

and is larger than .)

Y�re there any mistakes�Z (The equation
should be .)

� minute: quiet think time

� minutes: partner discussion

Y/ith your partner, work together to write
a revised explanation.Z

�isplay and review the following criteria:

explanation for each step

correct solution

labeled diagram

3V5 minutes: partner work time

Select �V� groups to share their revised
explanation with the class. *ecord
responses as students share.

Y/hat is the same and di^erent about the
explanations�Z

�isplay a revised diagram for PriyaXs work

•
•

•

•
•

•

•

•
•
•
•

�
�
�

•
•

•
•
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Unit 3 Lesson 12

or use the one from student responses.

Y/here do we see �Z (The shaded

section shows one of the pieces if you
divide into � equal pieces.)

Y/here do we see �Z (The shaded

section also shows of .)

Y/hat fraction of the whole diagram is
shaded in�Z ( )

�isplay:

YHow do we know this is true�Z (/e can see
both expressions in the diagram and they
are both equal to .)

�dvancing "tudent #.in1ing

If students do not find the correct value of , prompt them to draw a diagram to represent

the expression.

Look for Patterns

�ctivity 3 �5 min

"tandards �lign3ents
�ddressing 5.NF.�.�.b

In this activity, students notice as the divisor increases for a given dividend, the quotient gets
smaller. Students may recognize and explain the relationship between multiplication and division.
For example, they may notice that dividing one quarter into two equal pieces is the same as
finding the product of . This relationship is not explicitly brought up in the synthesis, but

if students describe this relationship, connect it to the student work that is discussed in the
synthesis, as appropriate. /hen students notice a pattern, they look for and express regularity in
repeated reasoning (MP8).

•

•

•

•
•

Grade 5, Unit 3

119



Grade 5

Engagement: Provide Access by Recruiting 4nterest. Invite students to share a situation in their own
lives that could be used to represent one of the division expressions.
Supports accessibility for: Conceptual Processing, Language, Attention

�ccess ,or "tudents =it. Disa(ilities

"tudent�,acing #as1 "tate3ent

�. Find the value that makes each equation
true. Use a diagram if it is helpful.

a.

b.

c.

�. /hat patterns do you notice�

3. How would you find the value of divided

by any whole number� �xplain or show your
reasoning.

"tudent !esponses

�. a.

b.

c.

�. The quotient is getting smaller. The
denominator in the quotient is the same as
4 times the number of pieces.

3. Sample response: I could draw a diagram to
show one whole divided into fourths. Then, I
could split each into the number of equal

pieces that are represented by the whole
number and shade one of the pieces in.
Finally, I would figure out how much of the
whole I shaded in.

Launc.

Groups of �

�ctivity

�V� minutes: independent think time

3V5 minutes: partner work time

"ynt.esis

�isplay:

Y/hat patterns do you notice�Z (The
quotient is getting smaller. The
denominator of the quotient is getting
bigger. The denominator in the quotient
increases by 4. The denominator in the
quotient is equal to 4 times the number
you are dividing by.)

Y/hy is the quotient getting smaller�Z
(�ecause we are dividing into more

pieces each time, so the size of each piece
will be smaller.)

•

•
•

•

•

•
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Unit 3 Lesson 12

�dvancing "tudent #.in1ing

If students do not explain how they would find the value of divided by any whole number,

prompt them to find the value of and and ask, Y/hat is the relationship between the

divisor and the quotient�Z

Lesson "ynt.esis �
 min

�isplay the expression, and HanXs diagram from the lesson:

YHow does Han�s diagram represent the expression�Z (The whole diagram is divided into three equal
pieces and each third is divided into three equal pieces.)

Y/hat does the shaded part of the diagram represent�Z ( of the whole.)

"uggested �enters

*olling for Fractions (3V5), Stage 4: Multiply Fractions (�ddressing)

�ompare (�V5), Stage 4: �ivide within �

 (Supporting)

How �lose� (�V5), Stage �: Multiply Fractions and /hole Numbers to 5 (Supporting)

!esponse to "tudent #.in1ing

Students do not write . �e>t Day "upport

�reate a poster that displays studentsX
strategies for dividing a unit fraction by a
whole number.

�o3plete �ool�Do=n
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Lesson �3: Divide &.ole �u3(ers (y Unit Fractions

"tandards �lign3ents

Lesson �urpose

The purpose of this lesson is for students to solve division problems in a way that makes sense to
them.

�ddressing 5.NF.�.�.b
�uilding Towards 5.NF.�.�.b

#eac.er�,acing Learning Goals

�ivide a whole number by a unit fraction in
context, in a way that makes sense to them.

"tudent�,acing Learning Goals

LetXs divide a whole number by a unit
fraction.

In this lesson students investigate dividing a whole number by a unit fraction using the context of strips
of paper. In the warm-up, they describe what they notice and wonder about a picture of a quilt. �uring
�ctivity �, they consider cutting paper strips and using the strips to make a paper quilt. In �ctivity �, as
they did for division of a unit fraction by a whole number, students use a tape diagram which has the
additional advantage of resembling the strips of paper. They observe how the quotient depends on the
size of the dividend and represent the quotient with an equation. It may be helpful for students to
actually make paper quilts. If possible, cut � foot length pieces of construction paper in various colors
before the lesson and ask students to follow the directions in the problem prompts to make smaller
pieces of each color. �fter the lesson, students can use the pieces to create a paper quilt.

�ccess ,or:

"tudents =it. Disa(ilities

*epresentation (�ctivity �)

Cnstructional !outines

ML*� �ollect and �isplay (�ctivity �), Notice and /onder (/arm-up)

!e7uired �reparation

If students will be making My /ay quilts, create � foot long pieces of construction paper in red, yellow,
and green.

•
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Unit 3 Lesson 13

Lesson #i3eline

/arm-up �
 min

�ctivity � �
 min

�ctivity � �5 min

Lesson Synthesis �
 min

�ool-down 5 min

#eac.er !eBection  uestion

How did students think about division as they
came into the lesson� In what ways did their
understanding of division change upon
completing the lesson�

� �i^erent Strip of Paper

�ool�do=n (to be completed at the end of the lesson) 5 min

"tandards �lign3ents

"tudent�,acing #as1 "tate3ent

Han has a strip of paper that is 3 feet long. He cuts it into pieces that are foot long. How many

pieces are there� �xplain or show your reasoning.

"tudent !esponses

�� pieces. �ach foot will have 4 pieces, so that is �� pieces all together.

�ddressing 5.NF.�.�.b

Notice and /onder: )uilt

&ar3�up �
 min

"tandards �lign3ents
�uilding Towards 5.NF.�.�.b

�egin Lesson

Grade 5, Unit 3
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The purpose of this warm-up is for students to describe the rectangles in the representation of a quilt,
which will be useful when students divide strips of paper into unit fraction sized pieces in a later
activity. /hile students may notice and wonder many things about this image, the variety of lengths
and colors of fabric strips is the important discussion point.

Cnstructional !outines

Notice and /onder

"tudent�,acing #as1 "tate3ent

/hat do you notice� /hat do you wonder�

"tudent !esponses

Students may notice:

There is a woman sewing a quilt.

There is string and scissors.

There is a kid watching.

Students may wonder:

/ho is that woman�

/hat does the rest of the blanket look like�

�id she sew the whole thing�

Launc.

Groups of �

�isplay the image.

Y/hat do you notice� /hat do you wonder�Z

� minute: quiet think time

�ctivity

Y�iscuss your thinking with your partner.Z

� minute: partner discussion

Share and record responses.

"ynt.esis

YThese pictures show women from Gee�s
�end, �labama, who have been making quilts
for generations. How would you describe the
quilt they are working on�Z (It is colorful.
There are rectangles. There are di^erent
colored pieces of fabric.)

�onsider showing students examples of
abstract or improvised quilts by GeeXs �end
)uiltmakers from the website of Souls Grown
�eep.

Paper Strips

�ctivity � �
 min

•
•
•

•
•
•

•
•
•
•

•
•
•

•

•
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Unit 3 Lesson 13

"tandards �lign3ents
�ddressing 5.NF.�.�.b

The purpose of this activity is for students to solve problems about dividing a whole number by a
unit fraction in a way that makes sense to them. The context of quilt making is used so students
can visualize a strip of paper that is a whole number length being cut into fractional sized pieces.
�s students describe how the problems are similar and di^erent, listen for the authentic language
they use to describe division. The paper strip, or tape, is a helpful diagram to use when dividing a
whole number by a unit fraction because students recognize important relationships between the
divisor, dividend, and quotient (MP�). For example, if the length of the strip stays the same, but
the size of the piece gets smaller, then the number of pieces will get bigger.

This activity uses MLR2 Collect and Display. �dvances: �onversing, *eading, /riting.

Cnstructional !outines

ML*� �ollect and �isplay

"tudent�,acing #as1 "tate3ent

�elow are diagrams that show strips of di^erent
colored paper. �ach strip is � feet long. The
paper strips will be cut into di^erent sized
pieces.

�. The red strip will be cut into pieces that are
foot long. How many pieces will there be�

�. The green strip will be cut into pieces that
are foot long. How many pieces will there

be�

3. The yellow strip will be cut into pieces that
are foot long. How many pieces will there

be�

4. �escribe what was the same about the

Launc.

Groups of �

*efer to the picture from the warm up.

YIf the blue strip of fabric under the
womanXs chin is � meter long, about how
long is the short gray strip next to it�Z (

meter)

�ctivity

�V� minutes: independent think time

8V�
 minutes: partner work time

ML!	 �ollect and Display

�irculate, listen for, and collect the
language students use to describe what
was the same and di^erent about the
strategies they used to determine the
number of pieces of paper for each color.
Listen for:

The size of the piece changed.

•
•
•

•
•

•

�
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problems you solved. �escribe what was
di^erent.

"tudent !esponses

�. 4 pieces

�. � pieces

3. 8 pieces

4. Sample responses: �ll of the problems were
about a piece of paper that was � feet long.
For each problem, I was cutting the two feet
into smaller pieces. The size of the piece got
smaller each time, so there were more
pieces.

The pieces were shorter.

There were more pieces.

I made more cuts.

*ecord studentsX words and phrases on a
visual display and update it throughout the
lesson.

"ynt.esis

Y�re there any other words or phrases that
are important to include on our display�Z

�s students share responses, update the
display by adding (or replacing) language,
diagrams, or annotations.

*emind students to borrow language from
the display as needed.

�isplay:

YHow do these equations represent the
problems about the paper strips�Z (The � is
for � feet of paper, and the fractions show
the size of the pieces that the paper is
being cut into. The 4, �, and 8 are the
number of pieces of each color of paper.)

�dvancing "tudent #.in1ing

Students may not immediately make a connection with the situation and division, since the
number of pieces that results (the quotient) is greater than the number of feet being divided (the
dividend). �onsider asking, YHow does this situation represent division�Z �llow students to
recognize that the cuts are similar to partitions in a diagram, or sharing. They may also recognize
that the quotient represents the number of groups, while the fraction being divided is the size of
each group. Have them write a division equation for each situation, if it helps. They will write
division equations in the next activity.

�
�
�

•

•
•

•
•

•

Grade 5, Unit 3

126



Unit 3 Lesson 13

More Paper Strips

�ctivity 	 �5 min

"tandards �lign3ents
�ddressing 5.NF.�.�.b

The purpose of this activity is for students to represent division of a whole number by a unit
fraction with diagrams and equations. The context is the same as the previous activity so students
can use a tape diagram to solve the problem, if they choose. In the previous activity, students
recognized that when the length of paper stays the same and the size of the piece gets smaller,
there are more pieces of paper. In this activity, students will consider what happens when the
length of the paper changes, but the size of the pieces stays the same.

Representation: Access for Perception. Provide access to strips of paper for students to cut and fold.
�sk students to identify correspondences between the number of pieces�folds and the fraction
they represent.
Supports accessibility for: Conceptual Processing, Memory

�ccess ,or "tudents =it. Disa(ilities

"tudent�,acing #as1 "tate3ent

#iran has a yellow strip of paper that is � feet
long. He wants to cut the strip into pieces that
are foot long.

�. How many pieces will #iran have� �xplain or
show your reasoning.

�. /rite a division equation to represent the
situation.

3. �escribe how the equation
represents a strip of paper that

is 3 feet long being cut into equal-sized
pieces.

"tudent !esponses

�. Sample response: �ach foot will have �

Launc.

Groups of �

�ctivity

�V� minutes: independent think time

�V8 minutes: partner work time

Monitor for students who:

determine that #iran will have ��
pieces of paper

can explain how the equation
represents the yellow

strip of paper being cut into -foot

strips

describe the equation as

•

•
•
•

�

�

�
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pieces and there are � feet so that is ��
pieces. , so that is ��

pieces altogether, .

�.

3. Sample response: � three foot piece of
paper is cut into pieces that are of a foot

long so there are �8 pieces.

representing a 3 foot strip of paper
being cut into �8 pieces that are
each of a foot long

"ynt.esis

�sk previously identified students to share
their solutions.

�isplay:

YHow does this equation represent the
yellow strip of paper�Z (The strip of paper is
� feet long and it is cut into pieces that are

of a foot long so there will be �� pieces.)

�isplay:

YHow does this equation represent a
di^erent strip of paper being cut into equal
sized pieces�Z (� 3 foot piece of paper is cut
into pieces that are of a foot long so

there are �8 pieces.)

Y/hy is the quotient larger than the
dividend in both of these equations�Z
(�ecause you are cutting a whole number
length into fractional sized pieces, so there
will be more pieces than when you started.)

�dvancing "tudent #.in1ing

If students do not write an equation that represents the situation, show them and

ask, YHow does this expression represent the situation�Z

Lesson "ynt.esis �
 min

�Today, we solved problems about cutting strips of paper into small pieces. /e wrote equations to
represent dividing a whole number by a unit fraction.Z

�isplay:

•

•
•

•
•

•
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Unit 3 Lesson 13

YThese are some of the equations we discussed today. /hy is the quotient getting larger in each
equation�Z (�ecause the size of the piece is getting smaller, so there will be more pieces.)

�isplay:

YHere is another equation we discussed. In this equation, the size of the piece is the same as the
equation above it. /hy is the quotient larger than when � is divided by �Z (3 is being divided into

smaller pieces, instead of �, so you get more pieces.)

Y/e are going to learn more about the relationships between the numbers in division equations with
unit fractions in the next lesson.Z

"uggested �enters

*olling for Fractions (3V5), Stage 4: Multiply Fractions (�ddressing)

�ompare (�V5), Stage 4: �ivide within �

 (Supporting)

How �lose� (�V5), Stage �: Multiply Fractions and /hole Numbers to 5 (Supporting)

!esponse to "tudent #.in1ing

If students do not identify the correct amount of
pieces.

�e>t Day "upport

�uring the synthesis of the warm-up, ask
students how the division equations could
represent paper strips being cut into
certain sized pieces.

�o3plete �ool�Do=n

Grade 5, Unit 3
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Lesson ��: !epresent Division o, &.ole �u3(ers (y

Unit Fractions

"tandards �lign3ents

Lesson �urpose

The purpose of this lesson is for students to solve problems involving division of a unit fraction by a
whole number and write equations to represent them.

�ddressing 5.NF.�.�.b

#eac.er�,acing Learning Goals

�ivide a whole number by a unit fraction.

*elate diagrams, situations and
expressions that represent division of a
whole number by a unit fraction.

"tudent�,acing Learning Goals

Let�s solve problems involving division of a
unit fraction by a whole number.

In the previous lesson, students solved problems involving division of a whole number by a unit
fraction. In this lesson, students continue to find quotients of a whole number by a unit fraction. In this
lesson, however, they find the value of expressions without being provided a tape diagram. The
numbers are not too large, however, so they may still draw a diagram if it is helpful. In the second
activity, students look simultaneously at expressions involving quotients of a whole number by a
fraction and quotients of a fraction by a whole number.

�ccess ,or:

"tudents =it. Disa(ilities

�ction and �xpression (�ctivity �)

Cnstructional !outines

ML*� �ompare and �onnect (�ctivity �), Number Talk (/arm-up)

Lesson #i3eline

/arm-up �
 min

#eac.er !eBection  uestion

*e\ect on times you observed students listening
to one anotherXs ideas today in class. /hat

•
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Unit 3 Lesson 14

�ctivity � �
 min

�ctivity � �5 min

Lesson Synthesis �
 min

�ool-down 5 min

norms would help each student better attend to
their classmates� ideas in future lessons�

Solve and Match the �xpression

�ool�do=n (to be completed at the end of the lesson) 5 min

"tandards �lign3ents

"tudent�,acing #as1 "tate3ent

�. � package has � cups of raisins. �ach serving of raisins is cup.

a. �oes this situation match the expression or � �xplain or show your

reasoning.

b. How many servings of raisins are there in the package� �xplain or show your reasoning.

"tudent !esponses

�. a. since the � cups is being divided into servings that are each cup.

b. 8. Sample response: each cup has four cup so thatXs 8 total.

�ddressing 5.NF.�.�.b

Number Talk: Increasing )uotients

&ar3�up �
 min

"tandards �lign3ents
�ddressing 5.NF.�.�.b

�egin Lesson

Grade 5, Unit 3
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The purpose of this Number Talk is for students to demonstrate strategies and understandings they
have for dividing a whole number by a unit fraction. These understandings will be helpful later in this
lesson when students match situations to equations and solve the equations.

Cnstructional !outines

Number Talk

"tudent�,acing #as1 "tate3ent

Find the value of each expression mentally.

"tudent !esponses

�. I >ust know it.

��. There are � halves in one whole and there
are � so .

�8. There are 3 pieces of in � whole so

there will be � times as many pieces in �
wholes.

3�. The pieces are half as big as in the
previous expression, so there will be twice as
many groups.

Launc.

�isplay one expression.

YGive me a signal when you have an answer
and can explain how you got it.Z

� minute: quiet think time

�ctivity

*ecord answers and strategy.

#eep expressions and work displayed.

*epeat with each expression.

"ynt.esis

Y/hy is the quotient getting larger with each
problem�Z (�ecause we are dividing the same
number into smaller sized groups so there
are going to be more groups.)

Notice Patterns

�ctivity � �
 min

"tandards �lign3ents
�ddressing 5.NF.�.�.b

•
•
•
•

•
•

•

•

•
•
•

•
•
•

•
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Unit 3 Lesson 14

The purpose of this activity is for students to find quotients of a whole number by a unit
fraction and observe patterns in how the size of the numerator and denominator in\uence the
size of the quotient. /hereas students were provided a tape diagram in the previous lesson, here
they may draw a diagram but they may also reason about the size of the quotients in other
ways. /hen students notice a pattern or repetitive action in computation, they are looking for and
expressing regularity in repeated reasoning (MP8).

This activity uses MLR� Compare and Connect. �dvances: *epresenting, �onversing.

Action and Expression: 4nternalize Executive �unctions. Invite students to plan a strategy, including
the tools they will use, for finding the value of each statement. If time allows, invite students to
share their plan with a partner before they begin.
Supports accessibility for: Conceptual Processing, Organization

�ccess ,or "tudents =it. Disa(ilities

Cnstructional !outines

ML*� �ompare and �onnect

"tudent�,acing #as1 "tate3ent

Set �: Find the value that makes each equation
true. �raw a diagram if it is helpful. /hat
patterns do you notice�

Set �: Find the value that makes each equation
true. �raw a diagram if it is helpful. /hat
patterns do you notice�

/hat is the same about problem set � and ��

Launc.

Groups of �

Y�ecide with your partner who will work on
set � and who will work on set �.Z

�ctivity

3V5 minutes: independent work time

3V5 minutes: partner discussion

"ynt.esis

ML!� �o3pare and �onnect

Y/ork with your partner to create a visual
display that shows your thinking about how
the problem sets are the same and
di^erent. 0ou may want to include details
such as notes, diagrams, drawings, etc., to
help others understand your thinking.Z

�V5 minutes: independent or group work

5V� minutes: gallery walk

•
•
•
•

•
•
•
•

•
•

•
•

•

•
•
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/hat is di^erent�

"tudent !esponses

Set �
Sample response: ��, ��, �
, �4
The quotient gets larger by 4 each time. �ll of
the problems divide a whole number by . The

quotient is the whole number multiplied by the
denominator.

Set �
Sample response: �, �, ��, �5
The quotient gets larger by 3 each time. �ll of
the problems are dividing 3 into fractional sized
groups. The quotient is the whole number
multiplied by the denominator.

In both sets, the quotient is getting bigger by the
same amount each time. In one set, the fraction
changes, and in the other set, the whole number
changes.

Y/hat is the same and what is di^erent
between the two sets of problems�Z

3
 seconds: quiet think time

� minute: partner discussion

�dditional connections could include:

Y/hat is changing in each problem
set�Z (The size of the number being
divided is changing in set � and the
size of the piece the number is
being divided into is changing in
problem set �.)

YIf the patterns continued, what
would be the next equation in each
set�Z

Y/hy is the quotient getting larger in both
sets of problems�Z (In set �, it is getting
larger because you have 4 more size

pieces in each additional whole. In set �, it
is getting larger because the size of the
piece is getting smaller, so you have more
of them.)

�dvancing "tudent #.in1ing

If students donXt solve the equations correctly, prompt them to draw diagrams to represent each
equation and ask: YHow does each diagram represent the equation�Z

Match the Situation to the �xpression

�ctivity 	 �5 min

"tandards �lign3ents
�ddressing 5.NF.�.�.b

The purpose of this activity is for students to match situations to expressions and then find the
value of the expressions (MP�). Students see expressions that show both quotients of a whole

•
•
•
•

�

�

•
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Unit 3 Lesson 14

number by a fraction and quotients of a fraction by a whole number. They need to think carefully
about the situations to make sure the expression they choose matches the situation (MP�).

"tudent�,acing #as1 "tate3ent

�. Match each problem to an expression that
represents the problem. Some expressions
will not have a match. �e prepared to
explain your reasoning.

a. 'ne serving of popcorn is cup of

kernels. There are 3 cups of kernels in
the bowl. How many servings are in
the bowl�

b. 'ne serving of orange >uice is liter.

The container of >uice holds � liters.
How many servings are in the
container�

c. 'ne serving of granola is cup. The

bag of granola holds 5 cups. How
many servings are in the bag�

�. Find the value of each expression.

"tudent !esponses

�. a.

b.

c.

Launc.

Groups of �

�isplay the image from student book:

Y/hat do you notice� /hat do you
wonder�Z (They look like seeds. How many
are in the bowls� /hy are there � bowls�)

YThe small bowl is filled with cup of

kernels. That is one serving of popcorn
kernels. /hat does Wone servingX mean�Z (It
is the amount you are supposed to eat at
one time.)

Y�bout how many servings are in the big
bowl�Z (�nswers vary. Sample
responses range from �
 to �5.)

�ctivity

�V� minutes: independent think time

5V8 minutes: partner work time

Monitor for students who:

draw diagrams to represent the
situations

describe the relationship between
the dividend and divisor using
language such as Ygroups ofZ

use the value of the expression to
describe why the expression

•
•

•

•

•

•
•
•

�

�

�
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�. matches the situation

"ynt.esis

�sk previously selected students to share
their solutions.

YHow did you decide which
expression matched which situation�Z (I
thought about the number of things being
divided and whether it was a fraction or a
whole number. I thought about the size of
the pieces.)

�isplay:

Y�escribe how this equation represents the
situation in the first problem.Z (There are 3
cups of kernels in the bowl and a serving is

a cup, so there are �� servings in the

bowl.)

�isplay:

YHow do you know that this equation does
not match the situation�Z (The answer is a
fraction. That doesnXt make sense because
there is more than � serving in 3 cups.)

�dvancing "tudent #.in1ing

If students do not correctly match the situations to the expressions, refer to each situation and
ask, YHow does the situation represent division�Z

Lesson "ynt.esis �
 min

YToday we used expressions to represent and solve problems involving the division of a whole number
by a unit fraction.Z

�isplay: Y"ada says when you divide a whole number by a unit fraction, the answer will always be
greater than �.Z

Y�o you agree with "ada� �e prepared to explain your thinking.Z (I think so, because there will always be
more than � unit fraction in a whole number, so even if it was � divided by a unit fraction, there will be
however many unit fractions make up � whole, so that will be a whole number of unit fractions.)

•
•

•
•

•
•
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Unit 3 Lesson 14

"uggested �enters

�ompare (�V5), Stage 8: �ivide Fractions and /hole Numbers (�ddressing)

*olling for Fractions (3V5), Stage 5: �ivide Unit Fractions and /hole Numbers (�ddressing)

!esponse to "tudent #.in1ing

Students do not find the correct value of
their expression.

�e>t Day "upport

Launch the second activity by asking
students to explain whether they think the
value of each expression will be greater
than or less than �.

�o3plete �ool�Do=n

Grade 5, Unit 3
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Lesson ��: Fraction Division "ituations

"tandards �lign3ents

Lesson �urpose

The purpose of this lesson is for students to write and solve problems that involve dividing a whole
number by a unit fraction and a unit fraction by a whole number.

�ddressing 5.NF.�.�, 5.NF.�.�.c

#eac.er�,acing Learning Goals

/rite situations and solve problems
involving dividing a unit fraction and a
whole number.

"tudent�,acing Learning Goals

LetXs write division situations and solve
problems involving division of whole
numbers and unit fractions.

In previous lessons, students learned how to divide a whole number by a unit fraction and a unit
fraction by a whole number. They reasoned about relationships between dividends, divisors, and
quotients. In this lesson, students apply what they have learned in this section to write and solve
problems involving division of a whole number by a unit fraction and division of a unit fraction by a
whole number. �efore they solve the problems, they match each one with an equation. �s students
match each problem with an equation, they interpret the meaning of the equation in a context (MP�).

�ccess ,or:

"tudents =it. Disa(ilities

�ngagement (�ctivity �)

�nglis. Learners

ML*8 (�ctivity �)

Cnstructional !outines

�ard Sort (�ctivity �), Number Talk (/arm-up)

!e7uired �reparation

Gather poster from previous lesson that explains what students know and wonder about division of a
unit fraction by a whole number.

Materials to �opy

Fraction �ivision Problem Sort (groups of �):
�ctivity �

•
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Unit 3 Lesson 15

Lesson #i3eline

/arm-up �
 min

�ctivity � �
 min

�ctivity � �5 min

Lesson Synthesis �
 min

�ool-down 5 min

#eac.er !eBection  uestion

/hat strategies did you anticipate today� /hich
did you not anticipate� /hat did you learn
about student understanding from the
strategies you did not anticipate�

Match and Solve

�ool�do=n (to be completed at the end of the lesson) 5 min

"tandards �lign3ents

"tudent�,acing #as1 "tate3ent

�. Match each expression to a situation. �nswer each question.

a. Han cut 5 feet of ribbon into pieces that are foot long. How many pieces are there�

b. Han cut a foot long piece of ribbon into 5 equal pieces. How long is each piece�

"tudent !esponses

�. a. . There are �
 pieces.

b. . �ach piece is foot long.

�ddressing 5.NF.�.�.c

�
�

�egin Lesson

Grade 5, Unit 3
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Number Talk

&ar3�up �
 min

"tandards �lign3ents
�ddressing 5.NF.�.�

The purpose of this Number Talk is for students to demonstrate strategies and understandings they
have for dividing a whole number by a unit fraction and a unit fraction by a whole number. These
understandings help students develop \uency and will be helpful later in this lesson when students
solve division problems.

Cnstructional !outines

Number Talk

"tudent�,acing #as1 "tate3ent

Find the value of each expression mentally.

"tudent !esponses

�. I >ust know it.

�8.

.

. There are twice as many pieces as in the

previous expression so the pieces will be
twice as small.

Launc.

�isplay one expression.

YGive me a signal when you have an answer
and can explain how you got it.Z

� minute: quiet think time

�ctivity

*ecord answers and strategy.

#eep expressions and work displayed.

*epeat with each expression.

"ynt.esis

YHow are the expressions and the

same� How are they di^erent�Z (They both
have a � and a but is greater than �

and is less than �.)

•
•
•
•

•
•
•
•

•
•
•

•
•
•

•
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Unit 3 Lesson 15

!e7uired �reparation

�reate a set of cards from the Instructional master for each group of �.

�ard Sort: Fraction �ivision Problem Sort

�ctivity � �
 min

"tandards �lign3ents
�ddressing 5.NF.�.�.c

The purpose of this activity is for students to match situations and expressions and then answer
the questions asked about the situations. The numbers used in the problems are deliberately
chosen so that students cannot make the matches >ust by looking at the numbers. �onsidering
expressions that represent situations will help students as they write their own situations in the
next activity. � sorting task gives students opportunities to analyze representations, statements,
and structures closely and make connections (MP�, MP�).

MLR	 Discussion Supports. Students should take turns finding a match and explaining their
reasoning to their partner. �isplay the following sentence frames for all to see: YI noticed 44444, so
I matched . . . .Z �ncourage students to challenge each other when they disagree. Advances:
Conversing, Representing

�ccess ,or �nglis. Learners

Engagement: Develop E3ort and Persistence. �hunk this task into more manageable parts. Give
students a subset of the cards to start with and introduce the remaining cards once students have
completed their initial set of matches. Supports accessibility for: Attention� Organization

�ccess ,or "tudents =it. Disa(ilities

Cnstructional !outines

�ard Sort

Materials to �opy

Fraction �ivision Problem Sort (groups of �)

•
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"tudent�,acing #as1 "tate3ent

�. 0our teacher will give you a set of cards.
Match each expression with a situation.
Some expressions do not have a matching
situation.

�. �nswer each question. �e prepared to share
your reasoning.

"tudent !esponses

� and �. � servings

� and F. �� servings

� and G. 8 times

� and H. �� pieces

I and M. pan

" and N. pound

# and P. mile

Launc.

Groups of �

Give each group a set of pre-cut cards.

�ctivity

YThis set of cards includes situations and
expressions. Match each situation to an
expression. /ork with your partner to
>ustify your choices.Z

8 minutes: partner work time

Y/ork together to answer the question in
each situation.Z

8 minutes: partner work time

If students do not have enough time to
answer all of the questions, use the
problems as a center.

"ynt.esis

�sk students to share the matches they
made and how they know those cards go
together.

�ttend to the language that students use to
describe their matches, giving them
opportunities to describe the kind of
division happening in the situation more
precisely.

Highlight the use of terms that reference
the number of groups and the size of the
group.

�dvancing "tudent #.in1ing

If students do not correctly match situations to expressions, have students draw a diagram for
each situation. �onsider asking, Y�o any of the expressions match the diagram you drew�Z and
ask students to explain why the match makes sense.

•
•

•

•
•
•
•

•

•

•

Grade 5, Unit 3

142
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�ivision Story Situations

�ctivity 	 �5 min

"tandards �lign3ents
�ddressing 5.NF.�.�.c

The purpose of this activity is for students to write situations involving division of a whole number
by a unit fraction and division of a unit fraction by a whole number. They may use one of the
contexts from the stories in the previous activity, changing the quantities suitably, or they may
make up their own. �onsider having a gallery walk for students to see the variety of story
problems.

"tudent�,acing #as1 "tate3ent

�. �hoose one of the expressions from the
card sort that didn�t have a match. /rite a
situation that matches the expression.

�. Trade situations with another group and
answer their question.

"tudent !esponses

�. Sample response: There is of a pound of

cherries. I split them equally with a friend.
How many pounds of cherries did we each
get� This story matches the expression

.

Launc.

Groups of �-4

�ctivity

3V5 minutes: partner work time

3V5 minutes: small-group work time

Monitor for students who write Yhow many
in each groupZ stories and Yhow many
groupsZ stories and invite them to share,
highlighting the di^erences in the
situations.

"ynt.esis

Invite students to share problems (or have
a gallery walk).

�dvancing "tudent #.in1ing

If students donXt think of a situation that makes sense, ask them to think about one of the
contexts from earlier in the unit and describe the equation using that context. For example, the
paper strips or the macaroni and cheese.

•

•
•
•

•

Grade 5, Unit 3
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Grade 5

Lesson "ynt.esis �
 min

�isplay chart from a previous lesson.

Y/hat can we add to our chart to show what we learned about division in this section�Z

"uggested �enters

�ompare (�V5), Stage 8: �ivide Fractions and /hole Numbers (�ddressing)

*olling for Fractions (3V5), Stage 5: �ivide Unit Fractions and /hole Numbers (�ddressing)

How �lose� (�V5), Stage �: Multiply to 3,


 (Supporting)

!esponse to "tudent #.in1ing

Students donXt match each situation to the
correct expression.

�e>t Day "upport

�efore the next lesson, match students up
to discuss a correct response to the cool-
down.

�o3plete �ool�Do=n
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Unit 3 Lesson 16

Lesson �
: !eason �(out  uotients

"tandards �lign3ents

Lesson �urpose

The purpose of this lesson is for students to find quotients involving a whole number and a unit
fraction and assess the reasonableness of their answers.

�ddressing 5.NF.�.�, 5.NF.�.�.b

#eac.er�,acing Learning Goals

�ssess the reasonableness of quotients.

�ivide unit fractions and whole numbers.

"tudent�,acing Learning Goals

LetXs apply what we know about division to
make sure our answers make sense.

In previous lessons students found the value of quotients of a unit fraction and a whole number. In this
lesson they think about comparing the value of these quotients without calculating. For example,
students know from earlier work that is less than because there are more groups of � in
48 than groups of 4. �y the same reasoning is less than because s are smaller than s

and so it takes more s to make an amount. This kind of reasoning also shows that is less than

because dividing the same amount into more pieces creates smaller pieces.

�ccess ,or:

"tudents =it. Disa(ilities

�ngagement (�ctivity �)

Cnstructional !outines

�stimation �xploration (/arm-up), ML*� Stronger and �learer �ach Time (�ctivity �)

Lesson #i3eline

/arm-up �
 min

�ctivity � �
 min

�ctivity � �5 min

Lesson Synthesis �
 min

#eac.er !eBection  uestion

*e\ect on a time your thinking changed about
something in class recently. How will you alter
your teaching practice to incorporate your new
understanding�

•

Grade 5, Unit 3
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Grade 5

�ool-down 5 min

�oth Types of Problems

�ool�do=n (to be completed at the end of the lesson) 5 min

"tandards �lign3ents

"tudent�,acing #as1 "tate3ent

/hich is greater, or . �xplain or show your reasoning.

"tudent !esponses

Sample response: is greater than . is greater than � because there are a lot

more than one thirds in 5. is less than � because is being divided into smaller pieces.

�ddressing 5.NF.�.�

�stimation �xploration: How Many 'ne Fifths�

&ar3�up �
 min

"tandards �lign3ents
�ddressing 5.NF.�.�.b

The purpose of this �stimation �xploration is for students to apply their understanding of dividing a
whole number by a fraction from previous lessons. The dividend in this expression is much larger than
those that students have previously worked with to encourage students to use multiplication to
estimate.

�egin Lesson

Grade 5, Unit 3
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Unit 3 Lesson 16

Cnstructional !outines

�stimation �xploration

"tudent�,acing #as1 "tate3ent

*ecord an estimate that is:

�oo lo� 
�o�� ����� �oo ����

"tudent !esponses

Sample responses

too low: 4

 to 45


about right: 4�
 to 4��

too high: 5

 or more

Launc.

Groups of �

�isplay the expression.

Y/hat is an estimate thatXs too high� Too low�
�bout right�Z

� minute: quiet think time

�ctivity

Y�iscuss your thinking with your partner.Z

� minute: partner discussion

*ecord responses.

"ynt.esis

YHow do you know the value of is less

than 5

�� (It�s less than and that�s

5

)

Greater Than or Less Than �

�ctivity � �
 min

"tandards �lign3ents
�ddressing 5.NF.�.�

The purpose of this activity is for students to reason about the size of quotients, involving a unit
fraction and a whole number, by carefully analyzing the relative sizes of the dividend and divisor
rather than finding the value of the expressions. �s students work, listen for the language they
use to explain why they think the value of an expression is greater than or less than �. Highlight
the language during the synthesis. /hen students explain to each other how they decided
whether a quotient is greater than � or less than � they construct viable arguments (MP3).

•
•
•

•
•
•
•

•
•
•

•
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Grade 5

This activity uses MLR� Stronger and Clearer Eac" �ime. �dvances: *eading, /riting.

Engagement: Provide Access by Recruiting 4nterest. Synthesis: 'ptimize meaning and value. Invite
students to share if a previously selected expression is less than or greater than one and how
they determined the value of the expression (display of their work on a problem, strategy they
used, verbal explanation with a classmate who missed the lesson).
Supports accessibility for: Attention, Conceptual Processing, Memory

�ccess ,or "tudents =it. Disa(ilities

Cnstructional !outines

ML*� Stronger and �learer �ach Time

"tudent�,acing #as1 "tate3ent

�. /ithout finding the value of the expressions,
write each expression under the correct
category.

#.e value o, t.e
e>pression is less
t.an �

#.e value o, t.e
e>pression is
greater t.an �

�. �xplain your strategy for determining
whether a quotient is less than � or greater
than �.

"tudent !esponses

�. less than �: , ,

greater than �: , ,

�. Sample response: I thought about the size of
the whole and the size or number of pieces
it is being divided into. � whole thatXs less
than � divided into many pieces is less than
�. There are more than � pieces of size less
than � in a whole whose size is greater than

Launc.

Groups of �

�ctivity

�V� minutes: quiet think time

5V8 minutes: partner work time

"ynt.esis

ML!� "tronger and �learer �ac. #i3e

YShare your explanation for determining
whether a quotient is less than or greater
than � with your partner. Take turns being
the speaker and the listener. If you are the
speaker, share your ideas and writing so
far. If you are the listener, ask questions
and give feedback to help your partner
improve their work.Z

3V5 minutes: structured partner discussion.

*epeat with �V3 di^erent partners.

If needed, display question starters and
prompts for feedback.

Y�an you give an example to help
show . . . �Z

YHow can you use the words divisor

•

•
•

•

•
•
•

�

�
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Unit 3 Lesson 16

�. and dividend in your explanation�Z

Y*evise your initial draft based on the
feedback you got from your partners.Z

�V3 minutes: independent work time

�stimate and �ivide

�ctivity 	 �5 min

"tandards �lign3ents
�ddressing 5.NF.�.�

The purpose of this activity is for students to order the quotients from the previous activity from
least to greatest, without calculating. The quotients of a whole number by a unit fraction have the
same dividend so students reason that the expression with the smallest unit fraction divisor
represents the largest quotient. In the same way, the quotients of a unit fraction by a whole
number all have the same divisor so the expression with the largest unit fraction dividend is the
largest.

"tudent�,acing #as1 "tate3ent

�. /ithout finding the value of the expressions,
put the expressions in order from least to
greatest.

�. �hoose � expressions and find the value of
the expressions.

"tudent !esponses

�. , , , , ,

Launc.

Groups of �

�ctivity

5 minutes: independent work time

5 minutes: partner discussion

Monitor for students who:

explain that the greatest quotient is
because it represents the

largest number of pieces

explain that the smallest quotient is
because it represents the

smallest sized piece

•
•

•

•
•
•

�

�
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Grade 5

�. Sample responses: ,

, , ,

,

change their response after the
partner discussion

"ynt.esis

�sk previously selected students to explain
their reasoning.

Y/hat was challenging about this activity�Z
(It was hard to explain without finding any
values.)

YHow did reasoning about the order of the
expressions help you find the value of � of
the expressions�Z (I knew the value was
going to be a unit fraction 2or whole
number3.)

�dvancing "tudent #.in1ing

Students may confuse the strategies for dividing a whole number by a unit fraction with dividing a
unit fraction by a whole number. �sk:

Y/ill the quotient be greater than or less than the dividend�Z

Lesson "ynt.esis �
 min

�isplay:

Y/hat do we know about the value of this expression if the number in the box is a whole number�Z (It
is going to be greater than �5. It is going to be a multiple of �5.)

�isplay:

Y/hat do we know about the value of this expression if the number in the box is a whole number�Z (It
is going to be a unit fraction. The denominator is going to be a multiple of �5.)

�

•
•

•

•
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Unit 3 Lesson 16

"uggested �enters

�ompare (�V5), Stage 8: �ivide Fractions and /hole Numbers (�ddressing)

*olling for Fractions (3V5), Stage 5: �ivide Unit Fractions and /hole Numbers (�ddressing)

How �lose� (�V5), Stage �: Multiply to 3,


 (Supporting)

!esponse to "tudent #.in1ing

Students did not write reasonable answers. �e>t Day "upport

�uring the activities, ask students to draw a
picture or act out a problem before solving.

�o3plete �ool�Do=n

Grade 5, Unit 3
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Grade 5

"ection �: �ro(le3 "olving =it. Fractions

Lesson ��: Fraction Multiplication and Division

"ituations

"tandards �lign3ents

Lesson �urpose

The purpose of this lesson is for students to solve multiplication and division problems with fractions
with an emphasis on making sense of the problems and the operation needed to solve them.

�ddressing 5.NF.�.4, 5.NF.�.�, 5.NF.�.�

#eac.er�,acing Learning Goals

Solve problems involving multiplication and
division with fractions.

"tudent�,acing Learning Goals

LetXs solve problems involving multiplying
and dividing fractions.

�arlier in this unit students learned how to multiply and how to divide a whole number by a unit
fraction or a unit fraction by a whole number. In this lesson, they solve a variety of problems some of
which encourage representing and solving with a specific operation.

�ccess ,or:

"tudents =it. Disa(ilities

�ngagement (�ctivity �)

Cnstructional !outines

ML*4 Information Gap (�ctivity �), Number Talk (/arm-up)

Materials to �opy

Info Gap: Tiles (groups of �): �ctivity �

•

Grade 5, Unit 3
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Unit 3 Lesson 17

Lesson #i3eline

/arm-up �
 min

�ctivity � �
 min

�ctivity � �5 min

Lesson Synthesis �
 min

�ool-down 5 min

#eac.er !eBection  uestion

Think about a recent time from class when your
students were confused. /hat did you do to
support them in reasoning about their
confusion together as a community of learners�

How Much Milk�

�ool�do=n (to be completed at the end of the lesson) 5 min

"tandards �lign3ents

"tudent�,acing #as1 "tate3ent

�. � container has � cups of milk in it. How many cups of milk are in the container� �xplain or

show your reasoning.

�. � container has � cups of milk in it. The container is full. How many cups does the container

hold� �xplain or show your reasoning.

"tudent !esponses

�. 8.

�. �. or .

�ddressing 5.NF.�.�

Number Talk: Multiply and �ivide

&ar3�up �
 min

�egin Lesson

Grade 5, Unit 3

Unit 3 Lesson 17

153



Grade 5

"tandards �lign3ents
�ddressing 5.NF.�.4, 5.NF.�.�

The purpose of this Number Talk is for students to demonstrate strategies and understandings they
have for multiplying and dividing fractions. These understandings help students develop \uency and
will be helpful later in this lesson when students solve problems about multiplying and dividing
fractions.

Cnstructional !outines

Number Talk

"tudent�,acing #as1 "tate3ent

Find the value of each expression mentally.

"tudent !esponses

3
. I multiplied 5 by �.

. I >ust knew it.

. I found of .

. I found the product of the numerators

and denominators.

Launc.

�isplay one expression.

YGive me a signal when you have an answer
and can explain how you got it.Z

� minute: quiet think time

�ctivity

*ecord answers and strategy.

#eep expressions and work displayed.

*epeat with each expression.

"ynt.esis

YHow are the last two problems related�Z
(�ividing by � and multiplying by give the

same result.)

�ctivity � �
 min

Info Gap: Tiles PL� �ctivity

•
•
•
•

•
•
•
•

•
•
•

•
•
•

•

Grade 5, Unit 3

154



Unit 3 Lesson 17

!e7uired �reparation

�reate a set of cards from the Instructional master for each group of �.

"tandards �lign3ents
�ddressing 5.NF.�.�, 5.NF.�.�

This Info Gap activity gives students an opportunity to determine and request the information
needed to solve multi-step problems involving multiplication and division of unit fractions. In both
cases, the student with the problem card needs to find out the side lengths of the area being
covered and the size of the tiles and from there they can figure out how many tiles are needed.
The numbers in the problems are chosen so that students can draw diagrams or perform
arithmetic directly with the numbers.

In this Info Gap activity, the first problem encourages students to think about multiplying the
given fractions. The second problem involves a given area and a missing side length, which may
encourage students to represent and solve the problem with a missing factor equation.

The Info Gap structure requires students to make sense of problems by determining what
information is necessary, and then to ask for information they need to solve it. This may take
several rounds of discussion if their first requests do not yield the information they need (MP�). It
also allows them to refine the language they use and ask increasingly more precise questions
until they get the information they need (MP�).

Cnstructional !outines

ML*4 Information Gap

Materials to �opy

Info Gap: Tiles (groups of �)

"tudent�,acing #as1 "tate3ent

0our teacher will give you either a problem card
or a data card. �o not show or read your card to
your partner.

If your teacher gives you the problem card:

�. Silently read your card and think about what
information you need to answer the
question.

Launc.

Groups of �

�ctivity

�xplain the Info Gap structure, and
consider demonstrating the protocol if
students are unfamiliar with it.

�5 minutes: partner work time

•

•

•

•
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Grade 5

�. �sk your partner for the specific information
that you need.

3. �xplain to your partner how you are using
the information to solve the problem.

4. Solve the problem and explain your
reasoning to your partner.

If your teacher gives you the data card:

�. Silently read the information on your card.

�. �sk your partner, Y/hat specific information
do you need�Z and wait for your partner to
ask for information. 'nly give information
that is on your card. (�o not figure out
anything for your partner�)

3. �efore telling your partner the information,
ask, Y/hy do you need that information�Z

4. �fter your partner solves the problem, ask
them to explain their reasoning and listen to
their explanation.

Pause here so your teacher can review your
work. �sk your teacher for a new set of cards
and repeat the activity, trading roles with your
partner.

"tudent !esponses

�. 384 tiles. Sample response: The \oor is
or �4 square feet. I can arrange � of

the tiles to cover a square foot. So I need
or 384 tiles to cover the entire \oor.

�. 5 boxes with � tiles left. Sample response: I
can use 4
 tiles in a box to make an 8 foot
by foot rectangle and there are � tiles

left. So with 5 boxes I can cover an 8 by

foot rectangle with �
 tiles left. If I make one
8 foot by foot rectangle with 8 of those

tiles, that fills up the 8 foot by foot

rectangle with � tiles left over.

�fter you review their work on the first
problem, give them the cards for a second
problem and instruct them to switch roles.

Monitor for students who:

�raw pictures to arrange the tiles
and see how they can fit the tiles
together to cover the area.

Use division and multiplication in
their calculations.

"ynt.esis

Invite students to share their responses to
the problem about tiling the \oor.

YHow did you know whether to use
multiplication or division to solve the
problem�Z (I needed to use multiplication
to find the area of the \oor. I also used
multiplication to figure out how many tiles I
needed.)

YHow did you solve the problem�Z (I found
out how many tiles I needed for one square
foot by drawing a picture and then
multiplied that by the number of square
feet in the \oor.)

Invite students to share their responses to
the problem about the tiles for the wall.

YHow did you know whether to use
multiplication or division�Z (I used
multiplication to figure out how many
square feet of the wall I could cover with
each box and how many square feet were
in the wall.)

YHow did you solve the problem�Z (I used
division to estimate how many boxes of
tiles I would need.)

•

•
�

�

•
•

•

•
•

•
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Unit 3 Lesson 17

Multiplication or �ivision

�ctivity 	 �5 min

"tandards �lign3ents
�ddressing 5.NF.�.�, 5.NF.�.�

The goal of this activity is to solve a variety of di^erent problems, all of which can be solved by
multiplying two fractions though the first problem may also be represented as division of a unit
fraction by a whole number. The numbers are complex, making drawings an unlikely strategy to
solve the problems. This encourages students to use their understanding of how to multiply
fractions or divide with a whole number and a unit fraction. The synthesis focuses on why
students chose multiplication or division to solve the problems.

Engagement: Provide Access by Recruiting 4nterest. Leverage choice around perceived challenge.
Invite students to select at least � out of the 3 to complete within the time allowed for the activity.
Supports accessibility for: Organization, Attention

�ccess ,or "tudents =it. Disa(ilities

"tudent�,acing #as1 "tate3ent

Solve each problem. �xplain or show your
reasoning.

�. If �� grains of rice weigh gram, how much

does each grain of rice weigh�

�. MaiXs road is mile long. She ran of the

length of her road. How far did she run�

3. If each tennis ball weighs ounces, how

much do � tennis balls weigh�

"tudent !esponses

�. gram or equivalent. Sample response: If I

cut a third into �� equal pieces then there
are 33 of those pieces in a whole.

Launc.

Groups of �

�ctivity

� minutes: independent work time

4 minutes: partner discussion

Monitor for students who:

represent the situations with
equations

explain how their equations
represent each situation

"ynt.esis

�sk previously selected students to share
their solutions.

•

•
•
•

�

�

•
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Grade 5

�. miles or equivalent. Sample response:

3. ounces or equivalent. Sample

response: since

and .

�isplay:

�How does the equation represent the first
situation�� (The �� grains of rice together
weigh gram so I need to divide by ��

to find out how many grams each grain
weighs.)

�islay:

YHow does the equation represent Mai�s
run�Z (The is the full length of the road

but she only ran of it so I multiply by

.)

�dvancing "tudent #.in1ing

If students are not familiar with any of the contexts in the situations consider showing them
pictures of rice or tennis balls or asking them to describe a landmark that is approximately a mile
from the school.

Lesson "ynt.esis �
 min

�isplay problems from Number Talk:

Y/hat relationships do you see between these problems�Z (There is a 5 and a � in each expression.
Some of the equations have multiplication and some have division. Some have a whole number
value and some have a fraction.)

Y�escribe one relationship to your partner.Z

Y/hat do we know about the relationship between multiplication and division�Z (I can sometimes find

•

•

•
•
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Unit 3 Lesson 17

the value of a division expression using multiplication.)

*ecord responses for all to see.

"uggested �enters

�ompare (�V5), Stage 8: �ivide Fractions and /hole Numbers (�ddressing)

*olling for Fractions (3V5), Stage 5: �ivide Unit Fractions and /hole Numbers (�ddressing)

How �lose� (�V5), Stage �: Multiply to 3,


 (Supporting)

!esponse to "tudent #.in1ing

Students do not explain their reasoning. �e>t Day "upport

�efore the next lesson, have students work
in pairs to pose questions in order to
understand each otherXs explanations
better.

�o3plete �ool�Do=n
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Grade 5

Lesson ��: !epresent "ituations =it. Multiplication and

Division

"tandards �lign3ents

Lesson �urpose

The purpose of this lesson is for students to apply their understanding of fraction multiplication and
division to solve problems in context.

�ddressing 5.NF.�, 5.NF.�.4, 5.NF.�.�, 5.NF.�.�

#eac.er�,acing Learning Goals

*epresent situations involving fractions
with both multiplication and division
equations.

"tudent�,acing Learning Goals

LetXs represent problems with
multiplication and division equations.

In previous lessons, students multiplied fractions and divided whole numbers and unit fractions. They
represented situations by drawing diagrams, writing expressions and equations, and they solved
problems using numerical methods.

In this lesson, students continue to solve problems in context with a goal of understanding how to
solve them using either multiplication or division. Students create and interpret diagrams, and explain
how the same diagram can be interpreted as representing multiplication or division.

�ccess ,or:

"tudents =it. Disa(ilities

�ngagement (�ctivity �)

�nglis. Learners

ML*� (�ctivity �)

Cnstructional !outines

Number Talk (/arm-up)

Lesson #i3eline

/arm-up �
 min

�ctivity � �5 min

#eac.er !eBection  uestion

Identify ways the math community you are
working to foster is going well. /hat aspects
would you like to work on� /hat actions can you
take to improve those areas�

•

Grade 5, Unit 3
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Unit 3 Lesson 18

�ctivity � �
 min

Lesson Synthesis �
 min

�ool-down 5 min

�iagrams and �quations

�ool�do=n (to be completed at the end of the lesson) 5 min

"tandards �lign3ents

"tudent�,acing #as1 "tate3ent

�.

a. /rite a multiplication equation represented by the diagram. �xplain or show your
reasoning.

b. /rite a division equation represented by the diagram. �xplain or show your reasoning.

"tudent !esponses

�. a. , the diagram shows � groups of and the total value is �.

b. , the diagram shows that there are � groups of in �.

�ddressing 5.NF.�

Number talk: Three and a Tenth

&ar3�up �
 min

�egin Lesson

Grade 5, Unit 3
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Grade 5

"tandards �lign3ents
�ddressing 5.NF.�.4, 5.NF.�.�

This Number Talk encourages students to think about multiplication and division involving a whole
number and unit fraction. /hile the order of the factors does not matter for multiplication, as seen in
the first two expressions, it does matter for division, as seen in the second pair of expressions. Monitor
for students who find the value of the two division expressions using multiplication since the
relationship between multiplication and division is the focus of this lesson.

Cnstructional !outines

Number Talk

"tudent�,acing #as1 "tate3ent

Find the value of each expression mentally.

"tudent !esponses

, since itXs 3 tenths.

, since itXs the same as .

, since itXs .

3
, since there are ten s in � and 3 times as

many in 3.

Launc.

�isplay one expression.

YGive me a signal when you have an answer
and can explain how you got it.Z

� minute: quiet think time

�ctivity

*ecord answers and strategy.

#eep expressions and work displayed.

*epeat with each expression.

"ynt.esis

YHow did you find the value of �Z (I

know that there are ten s in � so there are

thirty s in 3.)

Putting it �ll Together: Multiplication and �ivision

�ctivity � �5 min

•
•
•
•

•
•
•
•

•
•
•

•
•
•

•
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Unit 3 Lesson 18

"tandards �lign3ents
�ddressing 5.NF.�.4, 5.NF.�.�, 5.NF.�.�

The purpose of this activity is for students to articulate the relationship between multiplication
and division explaining how to solve two di^erent problems using multiplication or division.
Students have observed that dividing a whole number by a unit fraction gives the same result as
multiplying the whole number by the denominator. They have also observed that dividing a unit
fraction by a whole number gives the same result as multiplying the fraction by the unit fraction
that has the whole number as a denominator. They also know from prior units and courses that
the operations of multiplication and division are closely related. This activity brings these two
ideas together, making explicit how one situation and one diagram modeling the situation can be
interpreted using either multiplication or division (MP�).

MLR� Stronger and Clearer Eac" �ime. �efore the whole-class discussion, give students time to
meet with �V3 partners to share and get feedback on their response to the problems about the
neighborhood barbeque dinner. Invite listeners to ask questions, to press for details and to
suggest mathematical language. Give students �V3 minutes to revise their written explanation
based on the feedback they receive.
Advances: �riting, Spea$ing, Listening

�ccess ,or �nglis. Learners

"tudent�,acing #as1 "tate3ent

�. �iegoXs dad is making hamburgers for the
picnic. There are � pounds of beef in the
package. �ach burger uses pound. How

many burgers can be made with the beef in
the package�

a. �raw a diagram to represent the
situation.

b. /rite a division equation to represent
the situation.

c. /rite a multiplication equation to
represent the situation.

�. �iego and �lare are going to equally share
pound of potato salad. How many pounds

of potato salad will each person get�

a. �raw a diagram to represent the

Launc.

Y/e are going to solve some problems
about a neighborhood barbecue dinner.
/hat do you like to eat for dinner in the
summertime�Z

�ctivity

�V� minutes: independent think time

4V5 minutes: partner work time

"ynt.esis

Invite students to share their diagrams and
equations for the first problem.

YHow does the diagram help you solve the
problem�Z (The number of burgers is the

•

•
•

•
•
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situation.

b. /rite a division equation to represent
the situation.

c. /rite a multiplication equation to
represent the situation.

"tudent !esponses

�. �iegoXs dad can make 8 hamburgers.

a.

b.

c.

�. �iego and �lare will each get pound of

potato salad.

a.

b.

c.

number of small rectangles or s.)

YHow does the diagram let you interpret
the solution using multiplication�Z (There
are 8 burgers because .)

YHow does the diagram let you interpret
the solution using division�Z (It shows how
many s there are in �, 8.)

Multiplication or �ivision�

�ctivity 	 �
 min

"tandards �lign3ents
�ddressing 5.NF.�.4, 5.NF.�.�, 5.NF.�.�

The purpose of this activity is to for students to make sense of situations, make an appropriate
representation in the form of multiplication or division equations, and use that representation to
answer questions about the situation (MP�). Students who have a strong understanding of the
relationship between division and multiplication can reason about the situations using either

•

•
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operation, though in some cases a representation as division goes beyond grade level which only
addresses division of a whole number and a unit fraction. /hen partners share their work and
discuss any disagreements they critique each other�s reasoning (MP3).

Engagement: Develop E3ort and Persistence. Invite students to generate a list of shared expectations
for group work. *ecord responses on a display and keep visible during the activity.
Supports accessibility for: Attention, Organization

�ccess ,or "tudents =it. Disa(ilities

"tudent�,acing #as1 "tate3ent

For your set of problems:

/rite a multiplication or division
expression for each situation.

�nswer the question and write an
equation. Make sure to include appropriate
units. �raw a diagram, if needed.

Trade papers with your partner, and check
your partnerXs equations. If you disagree,
work to reach an agreement.

Partner �:

�. The distance from HanXs house to PriyaXs
house is kilometer. Han has walked of

the way already. How many kilometers has
he walked�

�. �lareXs science class will test water samples
in class. If there is a total of gallon of

water and �
 groups, how much water will
each group get if they split the water
equally�

3. � container with 3 kilograms of strawberries
is full. How many kilograms can the

container hold�

Partner �:

�. It takes Han 4 minutes to walk kilometer.

Launc.

Groups of �

�ctivity

� minutes: independent work time

4 minutes: partner work time

Monitor for students who:

/rite multiple equations involving
division and multiplication for the
same problem.

Use diagrams to help them write
expressions or equations.

"ynt.esis

YHow did you know what operation you
needed to perform to find the answer�Z (I
drew a diagram to help me visualize the
situation.)

YFor which problems was it di]cult to tell
what operation to use�Z (I wasnXt sure what
to do with the strawberry problem.)

For students who used a diagram, YHow did
drawing the diagram help you write an
equation�Z (It helped me see what
operation could be used to solve the
problem and see the result.)

Point out equations that correctly
represent the same problem (and are thus

•
•

•

•

•
•
•

�

�

•

•

•

•
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How many minutes will it take him to walk �
kilometer�

�. �lareXs goal was to collect 4 kilograms of soil
sample for her science pro>ect. She collected

times her goal. How many kilograms

of soil did �lare collect�

3. � container that can hold a pound of

strawberries is full. How many pounds of

strawberries are in the container�

"tudent !esponses

Partner �:

�. kilometer. Sample response:

�. gallon. Sample response:

3. �5 kilograms. Sample response:

Partner �:

�. �� minutes. Sample response:

�. kilograms. Sample response:

3. pound. Sample response:

equivalent) but are expressed di^erently by
displaying the problem about water and
the equation: .

YMany of you wrote a division equation to
represent this problem. /hat
multiplication equation can represent this
problem�Z ( )

�dvancing "tudent #.in1ing

If students are not familiar with the measurement contexts in the situations, incorporate a launch
that recalls the sizes of measurements such as kilograms, pounds, gallons, and kilometers. For
example, describe a landmark that is � kilometer from the school or show students a container
that has about pound of strawberries in it.

Lesson "ynt.esis �
 min

Y/hat do we know about the relationship between multiplication and division�Z (I can often use
multiplication to solve a division problem. To find I need to find how many 4s there are in 5�

•
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and I can do that with multiplication, first taking �
 of them and then 4 more. 'r to find I can say

there are 8 s in each whole and then multiply that by 3.)

�reate an anchor chart to record student thinking including examples and diagrams.

"uggested �enters

�ompare (�V5), Stage 8: �ivide Fractions and /hole Numbers (�ddressing)

*olling for Fractions (3V5), Stage 5: �ivide Unit Fractions and /hole Numbers (�ddressing)

How �lose� (�V5), Stage �: Multiply to 3,


 (Supporting)

!esponse to "tudent #.in1ing

Students write a correct multiplication equation
or a correct division equation but not both.

�e>t Day "upport

�efore the next lesson, work with students
to create a poster that shows how the
diagram represents both division and
multiplication.

�o3plete �ool�Do=n
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Grade 5

Lesson ��: Fraction Ga3es

"tandards �lign3ents

Lesson �urpose

The purpose of this lesson is for students to use their understanding of fractions and division to make
the largest and smallest expressions using given numbers.

�ddressing 5.NF.�.4, 5.NF.�.�, 5.NF.�.�, 5.NF.�.�.c

#eac.er�,acing Learning Goals

Multiply and divide with fractions.

"tudent�,acing Learning Goals

LetXs multiply and divide with fractions.

Students work together with expressions involving a unit fraction divided by a whole number and a
whole number divided by a unit fraction. In both activities, students write multiplication and division
expressions, given specific digits to choose from. In �ctivity �, students are applying what they learned
to strategically write expressions that represent the greatest product or quotient. In �ctivity �, they are
trying to write expressions that represent the smallest product or quotient.
This lesson has a Student Section Summary.

�ccess ,or:

"tudents =it. Disa(ilities

�ngagement (�ctivity �)

�nglis. Learners

ML*8 (�ctivity �)

Cnstructional !outines

�stimation �xploration (/arm-up)

Lesson #i3eline

/arm-up �
 min

�ctivity � �
 min

�ctivity � �5 min

Lesson Synthesis �
 min

�ool-down 5 min

#eac.er !eBection  uestion

How e^ective were your questions in supporting
studentsX thinking today� /hat did students say
or do that showed they were e^ective�

•
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Fill in the �lanks

�ool�do=n (to be completed at the end of the lesson) 5 min

"tandards �lign3ents

"tudent�,acing #as1 "tate3ent

Use the numbers �, �, 8, and � to make the greatest product. Show or explain how you know it is
the greatest product.

"tudent !esponses

or equivalent. It�s the greatest because I used the two largest numbers for numerators and

the two smallest numbers for denominators.

�ddressing 5.NF.�.�, 5.NF.�.�

�stimation �xploration: Multiply Fractions

&ar3�up �
 min

"tandards �lign3ents
�ddressing 5.NF.�.4

The purpose of this �stimation �xploration is for students to develop strategies for finding the product
of a fraction and a mixed number. Since is so close to 3, a good estimate is or 84. Students

may refine this estimate using the distributive property

�egin Lesson

Grade 5, Unit 3

Unit 3 Lesson 19
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Since is about 3, or 8� is a very good estimate. Students will use these ideas in the lesson

when they find products of fractions, whole numbers, and mixed numbers.

Cnstructional !outines

�stimation �xploration

"tudent�,acing #as1 "tate3ent

*ecord an estimate that is:

�oo lo� 
�o�� ����� �oo ����

"tudent !esponses

Sample responses

too low: 5� or less

about right: 8
V83

too high: 84 or more

Launc.

Groups of �

�isplay the image.

Y/hat is an estimate thatXs too high� Too low�
�bout right�Z

�ctivity

� minute: quiet think time

� minute: partner discussion

*ecord responses.

"ynt.esis

YHow does compare to � How

do you know�Z (ItXs larger because is

greater than �.)

Y/hy is a good estimate�Z (�ecause

is really close to 3.)

YIs greater or less than � How

do you know�Z (Less because is less than

3.)

'ptional: *eveal the actual value, , and add it

to the display.

•
•
•

•
•
•

•
•
•

•

•

•
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Largest Product or )uotient

�ctivity � �
 min

"tandards �lign3ents
�ddressing 5.NF.�.�, 5.NF.�.�.c

The purpose of this activity is for students to apply what they have learned about multiplication
and division of fractions to strategically write expressions with the greatest value. Students notice
and explain patterns (MP�) such as:

To make a product as large as possible, the two factors should be chosen as large as
possible.

To make a quotient or fraction as large as possible, the dividend should be as large as
possible and the divisor as small as possible.

MLR	 Discussion Supports. Synthesis: �efore inviting students to share their strategies for making
the expression as large as possible, give groups time to rehearse what they might say if selected.
Advances: Spea$ing

�ccess ,or �nglis. Learners

Engagement: Provide Access by Recruiting 4nterest. Synthesis: Invite students to generate a list of
additional examples of problems that can be solved using multiplication or division that connect
to their personal backgrounds and interests.
Supports accessibility for: Attention, Conceptual Processing

�ccess ,or "tudents =it. Disa(ilities

"tudent�,acing #as1 "tate3ent

For each expression, work with your partner to
decide what is the greatest product or quotient
you can make with the numbers �, �, 3, 4, 5, and
�. For each expression, you can only use each
number once. �xplain or show your reasoning.

Launc.

Groups of �

�ctivity

�5 minutes: partner work time

Monitor for students who reason about the
size of the product or quotient based on
the location of the digits.

•
•

•

•
•
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�.

�.

3.

"tudent !esponses

Sample responses:

�. or equivalent because I want the

numerator to be as big as possible and this
gets me and I want the denominator
to be as small as possible and this gets me

.

�. or because I will take the

dividend and multiply by the denominator
so I want the biggest numbers there.

3. or because the denominator of

the quotient will be the product of the two
numbers I put in so I want them to be as
small as possible.

"ynt.esis

Invite previously selected students to share
their responses.

�isplay the second expression.

Invite students to share their strategies for
making the expression as large as possible.

Y/hy is a good choice for making this

expression as large as possible�Z (/hen I
find the value I am multiplying � and 5.
Those are the two biggest numbers so I
know that will give me the biggest value.)

YIs there another choice for filling in the
blanks that gives the same value�Z (0es, I
can also do .)

Smallest Product or )uotient

�ctivity 	 �5 min

"tandards �lign3ents
�ddressing 5.NF.�.�, 5.NF.�.�

In the previous activity, students chose digits to create expressions whose value was as large as

•
•
•

•

•
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possible. The purpose of this activity is for students to create expressions with the smallest
possible value. The expressions and digits that students use are the same so the patterns that
they identified in the previous activity will apply here as well but they lead to a di^erent choice of
expressions.

"tudent�,acing #as1 "tate3ent

For each expression, work with your partner to
decide what is the smallest product or quotient
you can make with the numbers �, �, 3, 4, 5, and
�. 0ou can only use each number once for each
expression. �xplain or show your reasoning.

�.

�.

3.

"tudent !esponses

Sample responses:

�. or equivalent because I am making

the product of the numerators as small as
possible and the product of the
denominators as large as possible.

�. or because I am making the

dividend as small as possible and the divisor
as large as possible.

3. or because the denominator of

the quotient will be the product of the two
numbers I put in so I want them to be as
large as possible.

Launc.

Groups of �

�ctivity

�V8 minutes: independent work time

�V3 minutes: partner work time

Monitor for students who reason about the
size of the product or quotient based on
the location of the digits.

"ynt.esis

�isplay the last expression.

Y/hy is a good choice for making the

expression as small as possible�Z (The
numerator is � so I want the denominator
to be as large as possible. ThatXs why
putting in the � and 5 is a good strategy.)

YIs there another choice for filling in the
blanks that gives the same value�Z (0es, I
can also do .)

Y/hat is the value of and �

How do you know�Z ( because I am

either cutting into 5 equal pieces or

into � equal pieces. �ither way there are
or 3
 of those pieces in a whole.)

•

•
•
•

•
•

•

•
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Lesson "ynt.esis �
 min

YToday we looked at the value of di^erent multiplication and division expressions involving unit
fractions.Z

�isplay the first expressions from the two activities.

Y/hat numbers will make the value of this expression as large as possible�Z (I use the 5 and � for the
numerators and the � and � for the denominators.)

Y/hat numbers will make it as small as possible�Z (I use the � and � for the numerators and the 5 and �
for denominators.)

YHow are the expressions we wrote for the largest and smallest values the same� How are they
di^erent�Z (They use the same numbers but they are in the numerator in one expression and in the
denominator in the other.)

"uggested �enters

�ompare (�V5), Stage 8: �ivide Fractions and /hole Numbers (�ddressing)

*olling for Fractions (3V5), Stage 5: �ivide Unit Fractions and /hole Numbers (�ddressing)

How �lose� (�V5), Stage �: Multiply to 3,


 (Supporting)

"tudent "ection "u33ary

/e used the relationship between multiplication and division to write both multiplication and division
equations to represent the same situation. For example, there are � pounds of beef in the package.
�ach burger uses pound. How many burgers will the package make� /e can write and

to represent the situation.

/e also wrote multiplication and division equations to represent the same diagram. For example:

/e can write because the diagram shows � groups of and the total value is �. /e can also

write because the diagram shows that the number of groups of in � is �.

�o3plete �ool�Do=n
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!esponse to "tudent #.in1ing

Students do not write the largest possible
product.

�e>t Day "upport

�efore the warm-up, have students work in
partners to discuss a correct response to
this cool-down.

Grade 5, Unit 3
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Grade 5

Lesson 	�: �o= Muc. in t.e Group� ��ptional�

"tandards �lign3ents

Lesson �urpose

The purpose of this lesson is for students to solve fraction division problems that ask: YHow many in
one group�Z

�ddressing 5.NF.�.�.b

#eac.er�,acing Learning Goals

*epresent and solve problems involving
division of a whole number by a unit
fraction.

"tudent�,acing Learning Goals

LetXs solve more problems involving
multiplication and division with fractions.

In this optional lesson, students solve problems where a whole number quantity is a unit fraction of an
unknown whole number. In these situations students may rely on their understanding of the
relationship between multiplication and division. For example, if 8 ounces is of the amount of water

in a bottle, students might represent this with a tape diagram:

The tape diagram suggests the equation which students will likely solve by seeing that

. The equation can also be written using division with the equation .

�ccess ,or:

"tudents =it. Disa(ilities

�ngagement (�ctivity �)

�nglis. Learners

ML*8 (�ctivity �)

Cnstructional !outines

�stimation �xploration (/arm-up)

•
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Lesson #i3eline

/arm-up �
 min

�ctivity � �
 min

�ctivity � �
 min

�ctivity 3 �
 min

Lesson Synthesis �
 min

�ool-down 5 min

#eac.er !eBection  uestion

/hat do you love most about math� How are
you sharing that >oy with your students and
encouraging them to think about what they love
about math�

�rive to School

�ool�do=n (to be completed at the end of the lesson) 5 min

"tandards �lign3ents

"tudent�,acing #as1 "tate3ent

�. a. If of the drive to HanXs school is � miles, how long is the whole drive to school� �raw a

diagram and explain your reasoning.

b. /rite a division equation that represents this situation.

"tudent !esponses

�. a. The drive is � miles. The diagram shows each of the drive is � miles, and that makes

the whole drive � miles long since it�s 3 groups of �.

b.

�ddressing 5.NF.�.�.b

�egin Lesson

Grade 5, Unit 3
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�stimation �xploration: /hat Number Goes in the �lank�

&ar3�up �
 min

"tandards �lign3ents
�ddressing 5.NF.�.�.b

The purpose of this �stimation �xploration is to estimate a whole given the value of a fraction of the
whole. This prepares students for the type of problem they will solve in this lesson.

Cnstructional !outines

�stimation �xploration

"tudent�,acing #as1 "tate3ent

/hat number goes in the blank�

*ecord an estimate that is:

�oo lo� 
�o�� ����� �oo ����

"tudent !esponses

Sample responses

too low: 3
V45

about right: �
V�5

too high: �
V�
5

Launc.

Groups of �

�isplay the image.

Y/hat is an estimate thatXs too high� Too low�
�bout right�Z

� minute: quiet think time

�ctivity

Y�iscuss your thinking with your partner.Z

� minute: partner discussion

*ecord responses.

"ynt.esis

Y/hat strategies did you use to determine the
number that goes in the blank�Z (I tried to see
how many �5�s fit in the whole rectangle.)

�i^erent �quations

�ctivity � �
 min

•
•
•

•
•
•
•

•
•
•

•
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"tandards �lign3ents
�ddressing 5.NF.�.�.b

The purpose of this activity is to solve problems about how many students are in the whole fifth
grade. Students should use whatever strategy makes sense to them. �s students consider which
equations represent the problem, they may use the context, the relationship between
multiplication and division, or computations to make sense of the equations. /hen students
interpret the meaning of their answer in a context, they are reasoning abstractly and
quantitatively (MP�).

MLR	 Discussion Supports. Invite students to begin partner interactions by repeating the question,
YHow many students are in the class�Z This gives both students an opportunity to produce
language.
Advances: Conversing

�ccess ,or �nglis. Learners

"tudent�,acing #as1 "tate3ent

�. If of the class is � students, how many

students are in the class�

�xplain or show your
reasoning.

�. �xplain how each of these equations
represents this situation.

a.

b.

c.

"tudent !esponses

�. There are �� students in the class. Sample
response:

Launc.

Groups of �

�ctivity

�V� minutes: independent think time

�V8 minutes: partner work time

Monitor for students who:

describe the total number of
students as �� because there are 3
groups of � students

describe the total number of
students as �� because when �� is
divided into 3 equal groups, there
will be � in each group

describe the total number of
students in the class as �� because

is �

•

•
•
•

�

�

�

Grade 5, Unit 3

179



Grade 5

�. Sample responses:

a. represents the

situation because of the class is �.

/e know the size of each third of the
class, but we donXt know the total
number of students in the class.

b. represents the
situation because when the class is
split into three equal groups there
are � in each group.

c. represents the
situation because if each third is �,
then 3 groups of � is the whole.

"ynt.esis

�sk previously identified students to
explain how each equation can represent
the situation.

�isplay:

Y/hat is the relationship between these
two equations� �iscuss with a partner.Z
(They are like opposites. �� divided into 3
equal groups is � and 3 groups of � is ��.)

�isplay:

YHow does this equation represent the
situation�Z (/e know that of the class is

�, so the class must have �� kids in it,
because of �� is �.)

How �ig is the �lass�

�ctivity 	 �
 min

"tandards �lign3ents
�ddressing 5.NF.�.�.b

The purpose of this activity is for students to reason about which equations represent a situation.
They use their understanding of the relationship between multiplication and division to make
their selections.

Engagement: Provide Access by Recruiting 4nterest. Synthesis: 'ptimize meaning and value. Invite
students to share equations with fractional values that would represent the total number of
students in their classroom.
Supports accessibility for: Conceptual Processing, Attention

�ccess ,or "tudents =it. Disa(ilities

•

•

•

•

•
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"tudent�,acing #as1 "tate3ent

�. "adaXs class has �4 students in it. That is of

the total students in the 5th grade. How
many students are in the 5th grade� �xplain
or show your reasoning.

�. Select all the equations that represent this
situation.

�.

�.

�.

�.

"tudent !esponses

�. �� students.

�. �, �

Launc.

Groups of �

�ctivity

5V8 minutes: partner work time

Monitor for students who use the
relationship between multiplication and
division to make their selections.

"ynt.esis

�sk previously selected students to share
their reasoning and solutions.

�isplay:

YHow do we know this equation does not
represent the situation�Z ( divided into �4

groups is going to be really small. There will
be in each group.)

�isplay:

YHow does this equation represent the
situation�Z (/e know there are �4 students
in "adaXs class and we know that is of the

whole grade, but we donXt know how many
students are in the whole grade.)

�isplay:

YHow does this equation help us figure out
how many students are in the whole
grade�Z (If �4 is of the grade, we can

multiply �4 by 4 to figure out how many
are in the whole grade.)

�dvancing "tudent #.in1ing

If students do not select appropriate equations, show these equations and ask them to explain
how they are the same and di^erent.

•

•
•

•
•

•

•

•

•
•
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How Many in 'ne Group�

�ctivity 3 �
 min

"tandards �lign3ents
�ddressing 5.NF.�.�.b

The purpose of this activity is for students to solve more Yhow many in one groupZ division
problems in which the dividend is a whole number and the divisor is a unit fraction. The numbers
are larger but still well-suited for a tape diagram representation. No method of solution is
suggested or requested so students may draw a picture or a tape diagram or write an equation.
For the second problem, the distance context may encourage students to use a number line
representation to solve the problem.

"tudent�,acing #as1 "tate3ent

Solve each problem. Show or explain your
reasoning.

�. �5
 mg of calcium is of the daily

recommended allowance. /hat is the daily
recommended allowance of calcium� Show
or explain your reasoning.

�. � rocket took �
 days to get of the way to

Mars. How many days did it take the rocket
to get to Mars� Show or explain your
reasoning.

"tudent !esponses

�. �,


 mg. �5
 is of the daily allowance so I

Launc.

Groups of �

� minutes: quiet think time

�ctivity

8 minutes: partner work time

Monitor for students who use a tape
diagram or number line to represent and
solve each problem.

"ynt.esis

Invite previously selected students to share
their solutions.

�isplay:

•
•

•
•

•
•

•
•
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Unit 3 Lesson 20

need 4 times as much.

�. 3

 days. Since �
 days is of the total

time, I need 5 times as much.

� 4444444

YThese equations represent the rocket
problem. /e can solve both of these
equations by multiplying �
 by 5. /hy do
we multiply by 5�Z (�
 days is of the trip,

so is the whole trip.)

�dvancing "tudent #.in1ing

Students may not be familiar with the contexts in this task. �onsider incorporating a launch into
the activity that supports studentsX understanding of the context, for example, an image of daily
recommended nutritional values, or a video of a rocket launching into space.

Lesson "ynt.esis �
 min

YToday we solved problems using the relationship between multiplication and division.Z

�isplay: "adaXs class has �4 students in it. That is the total students in the 5th grade. How many

students are in the whole grade�

YHow did we use multiplication to solve this problem�Z (/e multiplied �4 by 4.)

�isplay equations:

Y/hy are these equations true�Z (If I divide �� into 4 equal parts then each part is of ��. To find out

how many s are in �4 I can multiply �4 by 4 since there are four s in each whole.)

"uggested �enters

How �lose� (�V5), Stage �: Multiply to 3,


 (�ddressing)

*olling for Fractions (3V5), Stage 5: �ivide Unit Fractions and /hole Numbers (�ddressing)

•

•
•

Grade 5, Unit 3
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Family Support Materials
Multiplying and Dividing Fractions
In this unit, students use area concepts to represent and solve problems involving the
multiplication of two fractions, and generalize that when they multiply two fractions, they need
to multiply the two numerators and the two denominators to find their product. They also
reason about the relationship between multiplication and division to divide a whole number by
a unit fraction and a unit fraction by a whole number.

Section A: Fraction Multiplication
In this section, students build on their knowledge of fraction multiplication developed in the
previous unit by using area concepts to understand the multiplication of a fraction times a
fraction. Students draw diagrams to represent the fractional area. For example, students learn
that the diagrams below can represent the situation “Kiran eats macaroni and cheese from a
pan that is full. He eats of the remaining macaroni and cheese in the pan. How much of the

whole pan did Kiran eat?”

pan with left eat of what’s left of is

Students extend this conceptual understanding to multiply all types of fractions including
fractions greater than 1 (for example, ). In each case, the students relate this multiplication to

finding the area of a rectangle with fractions as side lengths. As the lessons progress, they
notice that they can multiply the two numerators and the two denominators to find their
product. This reasoning holds true for fractions greater than 1. For example,

.

Grade 5 Unit 3
Multiplying and Dividing Fractions



Section �: Fraction Division
The section begins by using whole numbers to recall that the size of the -uotient depends, for
example, on the amount being shared and the number of people sharing. That is, each student
will get more pretzels if 	 students share 
� pretzels than if 	 students share �
 pretzels.
Similarly, each student will get fewer pretzels if � students share �
 pretzels than if 	 students
share �
 pretzels.

This thinking helps students understand why dividing a whole number by a unit fraction results
in a -uotient that is larger than the whole number. For example, because there are �

groups of in �. As students draw diagrams and write expressions involving the division of unit

fractions, students recognize the relationship between multiplication and division. For example,
they may notice that because , and that is related to

.

Section �: 
ro�lem Solving �it� Fractions
In this section, students apply what they have learned in the previous sections through problem
solving. Students see how fraction multiplication and division are useful in di;erent contexts.
They use the meaning of multiplication and division to decide which operation to use to solve
various problems. As students share strategies, they may realize that some problems could be
solved using either division or multiplication.

�ry it at �ome�
�ear the end of the unit, ask your student to solve the following -uestion


A painter was painting a wall yellow. He painted of the wall yellow before being told he

needed to paint the wall blue. At the end of the day, he was able to cover up of the yellow

wall in blue. How much of the entire wall is blue?

�uestions that may be helpful as they work


�an you draw a diagram to help you solve the problem?

�hat e-uation would you use to solve the problem?

�an you solve this using division or multiplication instead?

•
•
•

Grade 5 Unit 3
Multiplying and Dividing Fractions
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Multiplying and Dividing Fractions: Section A
Checkpoint

1. Write a multiplication expression that represents the
area of the shaded region. Explain or show your
reasoning.

2. Find the value of each expression. Draw a diagram if needed.

a.

b.

c.

3. A rectangular garden is meters wide and meters long. What is the area of the

garden? Explain or show your reasoning.

Grade 5 Unit 3
Section A Checkpoint 1



Multiplying and Dividing Fractions: Section B
Checkpoint

1.

a. Write a division expression that represents the shaded piece of the diagram.

b. Write a multiplication expression that represents the shaded piece of the diagram.

2. Find the value of each expression. Draw a diagram if it helps.

a.

b.

c.

Grade 5 Unit 3
Section B Checkpoint2



�. �here are 12 boo�s on the top shelf of a boo� shelf. �hat is of the total number of boo�s

on the boo�shelf. �ow man) boo�s are there on the boo�shelf� �how or explain )our
reasoning.

Grade 5 Unit 3
Section B Checkpoint 3



Multiplying and Dividing Fractions: Section C
Checkpoint

1. Three friends equally share kg of cherries.

a. Write a division expression that represents this situation.

b. Write a multiplication expression that represents this situation.

c. How many kilograms of cherries did each friend get? Explain or show your reasoning.

2. The trail is miles long. Mai walked of the trail. How many miles did Mai walk? Explain

or show your reasoning.

Grade 5 Unit 3
Section C Checkpoint4



Multiplying and Dividing Fractions: End-of-Unit
Assessment

1. Select all statements that are true about the diagram.

A. The area of each small shaded piece is square unit.

B. The area of the shaded region is 21 square units.

C. The area of the shaded region is square units.

D. The area of the shaded region is square units.

E. The area of the shaded region is square units.

Grade 5 Unit 3
End-of-Unit Assessment 5



2. Select all e4pressions that represent the shaded region.

A.

B.

C.

D.

E.

�. �atch each e4pression 3ith its 2alue.

A.

B.

C.

D.

1.

2.

�. 1


	. 1
�

	. 		� meters is of the 3a5 around the race trac'. �o3 far is it around the 3hole race

trac'� E4plain or sho3 5our reasoning.

Grade 5 Unit 3
End-of-Unit Assessment6



2. Select all e4pressions that represent the shaded region.

A.

B.

C.

D.

E.

�. �atch each e4pression 3ith its 2alue.

A.

B.

C.

D.

1.

2.

�. 1


	. 1
�

	. 		� meters is of the 3a5 around the race trac'. �o3 far is it around the 3hole race

trac'� E4plain or sho3 5our reasoning.


. �ind the 2alue of each product.

a.

b.

c.

d.

�. An apple 3eighs pound. Diego cuts the apple into 	 equal pieces. �o3 man5 pounds

does each piece of the apple 3eigh� E4plain 5our reasoning.

�. A container holds liter of 3ater. During a hi'e� �ada dran' of the 3ater. �o3 much

3ater did �ada drin'� E4plain 5our reasoning.

Grade 5 Unit 3
End-of-Unit Assessment 7




. Each square tile on a bathroom 7oor measures feet b5 feet.

a. �hat is the area of each tile�

b. �ai sa5s that the tiles ha2e the same area as one�foot b5 one�foot tiles. Do 5ou

agree 3ith �ai� E4plain or sho3 5our reasoning.

c. The bathroom 7oor is co2ered b5 12 of the feet b5 feet tiles. �hat is the area of

the bathroom 7oor� Sho3 or e4plain 5our reasoning.

Grade 5 Unit 3
End-of-Unit Assessment8
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Unit 3 Section A Checkpoint

�ssess3ent: "ection � �.ec1point
Problem �

Solution

Problem �

Goals �ssessed

*epresent and describe multiplication of a fraction by a fraction using area concepts.

/rite a multiplication expression that represents the area
of the shaded region. �xplain or show your reasoning.

or . Sample response: of of the square is shaded so that�s .

Goals �ssessed

*ecognize that � and use this generalization to multiply fractions numerically.

Find the value of each expression. �raw a diagram if needed.

a.

b.

c.

Grade 5, Unit 3

Assessment Answer Keys

Unit 3 Section A Checkpoint

1



Grade 5

Solution

a.

b. or

c. or

Grade 5, Unit 3

2



Unit 3 Section A Checkpoint

Problem 3

Solution

Goals �ssessed

*ecognize that � and use this generalization to multiply fractions numerically.

� rectangular garden is meters wide and meters long. /hat is the area of the garden�

�xplain or show your reasoning.

square meters or equivalent.

Sample reasoning: is 5 so . Then and so that�s

or square meters.

Grade 5, Unit 3

3



Grade 5

�ssess3ent: "ection � �.ec1point
Problem �

Solution

Problem �

Goals �ssessed

�ivide a unit fraction by a whole number using whole-number division concepts.

a. /rite a division expression that represents the shaded piece of the diagram.

b. /rite a multiplication expression that represents the shaded piece of the diagram.

a.

b.

Goals �ssessed

�ivide a whole number by a unit fraction using whole-number division concepts.

Find the value of each expression. �raw a diagram if it helps.

a.

b.

c.

Grade 5, Unit 3

4



Unit 3 Section B Checkpoint

Solution

Problem 3

Solution

a.

b.

c.

Goals �ssessed

�ivide a whole number by a unit fraction using whole-number division concepts.

There are �� books on the top shelf of a book shelf. That is of the total number of books on the

bookshelf. How many books are there on the bookshelf� Show or explain your reasoning.

�� total books. Sample response: I multiplied �� by � to get �� and �� is .

Grade 5, Unit 3

Unit 3 Section B Checkpoint

5



Grade 5

�ssess3ent: "ection � �.ec1point
Problem �

Solution

Problem �

Solution

Goals �ssessed

Solve problems involving fraction multiplication and division.

Three friends equally share kg of cherries.

a. /rite a division expression that represents this situation.

b. /rite a multiplication expression that represents this situation.

c. How many kilograms of cherries did each friend get� �xplain or show your reasoning.

Sample responses:

a.

b.

c. . I >ust found the product .

Goals �ssessed

Solve problems involving fraction multiplication and division.

The trail is miles long. Mai walked of the trail. How many miles did Mai walk� �xplain or show

your reasoning.

miles. Sample response: of 3 is � and of is or .

Grade 5, Unit 3

6



Unit 3 End-of-Unit Assessment

�ssess3ent: �nd�o,�Unit �ssess3ent
Problem �

"tandards �lign3ents

�arrative

Students examine an area diagram showing a product of two non-unit fractions. �ach true
statement is essential to an understanding of the area model for finding a product of fractions.

� explains why the denominator of a product of unit fractions can be taken as the product
of their denominators.

� interprets the area diagram as representing a product of fractions.

� describes how to find the area.

Students may select � if they do not pay attention to the fact that the unit in the picture is a full
square. They may select � if they are not careful about the numerator and denominator of the
product.

�ddressing 5.NF.�.4.b

�

�
�

Select all statements that are true about the diagram.

�. The area of each small shaded piece is square unit.

�. The area of the shaded region is �� square units.

�. The area of the shaded region is square units.

�. The area of the shaded region is square units.

Grade 5, Unit 3

Unit 3 End-of-Unit Assessment

7



Grade 5

Solution

Problem �

�. The area of the shaded region is square units.

2���, ���, ���3

"tandards �lign3ents

�arrative

Students identify expressions representing a tape diagram using both multiplication and division.
Students may select � if they see the 5 equal parts in the whole and one of 3 equal parts shaded
but apply the wrong operation to and . They may select � if they see one of 3 equal parts

shaded but do not identify the whole in the situation. They may select � if they see � parts, one of
which is shaded, but do not identify that the parts are unequal.

�ddressing 5.NF.�.4.a, 5.NF.�.�.a, 5.'�.�.�

Select all expressions that represent the shaded region.

�.

�.

�.

�.

�.

Grade 5, Unit 3

8



Unit 3 End-of-Unit Assessment

Solution

Problem 3

Solution

2���, ���3

"tandards �lign3ents

�arrative

Students match quotients of a whole number and a unit fraction with their values. �ll of the
expressions use the same digits so that students are encouraged to think about the value of the
expression rather than >ust look for a particular digit appearing in the value. Students can choose
the correct answers by listing the expressions and values in terms of increasing size rather than
calculating the values.

�ddressing 5.NF.�.�.a, 5.NF.�.�.b

Match each expression with its value.

�.

�.

�.

�.

�.

�.

3. �5

4. �5


�: 3

�: �

�: �

�: 4

�
�
�
�

Grade 5, Unit 3
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Grade 5

Problem 4

Solution

Problem 5

"tandards �lign3ents

�arrative

Students divide a whole number by a unit fraction in a Yhow many in one groupZ situation. To solve
the problem, students may write an expression, , or they might draw a tape diagram as

shown in the solution, or they might use a number line.
Students may see 44
 and the fraction and be tempted to multiply these two numbers and give

an answer of ��
. This would be how far it is around of a 44
 meter race track.

�ddressing 5.NF.�.�.b, 5.NF.�.�.c

44
 meters is of the way around the race track. How far is it around the whole race track� �xplain

or show your reasoning.

�,��
 meters. Sample response: the tape diagram shows 44
 is of �,��
.

"tandards �lign3ents

�arrative

Students find products of non-unit fractions and mixed numbers with no context. Students may
make a drawing such as an area diagram, but this is not required and the complexity of the
numbers makes this more challenging. 'ther items on the assessment dealing with area and tape
diagrams assess studentsX ability to work with diagrams.

�ddressing 5.NF.�.4

Find the value of each product.

a.

Grade 5, Unit 3

10



Unit 3 End-of-Unit Assessment

Solution

Problem �

Solution

b.

c.

d.

a. or equivalent

b. or equivalent

c. or equivalent

d. or equivalent

"tandards �lign3ents

�arrative

This item complements the assessment problem about the distance around the track whose
solution involved finding the value of a whole number divided by a unit fraction. This situation
involves dividing a unit fraction by a whole number. Students may draw a number line or a tape
diagram to support their reasoning.

�ddressing 5.NF.�.�.a, 5.NF.�.�.c

�n apple weighs pound. �iego cuts the apple into 4 equal pieces. How many pounds does each

piece of the apple weigh� �xplain your reasoning.

Sample response: If I divide each pound into 4 equal pieces I get 8 equal pieces total in a pound

so each one is pound.

Grade 5, Unit 3

11



Grade 5

Problem �

Solution

Problem 8

"tandards �lign3ents

�arrative

Students find the product of non-unit fractions within a context. Students may use a drawing such
as an area diagram as shown in the sample solution but this is not required. Students may forget
to include the unit of liters with the response.

�ddressing 5.NF.�.�

� container holds liter of water. �uring a hike, "ada drank of the water. How much water did

"ada drink� �xplain your reasoning.

liter or equivalent

Sample response: The square represents � liter of water and the shaded region represents of

of a liter. The diagram shows that "ada drank of � liter.

"tandards �lign3ents

�arrative

Students solve a multi-step problem involving area. They need to first find the area of each square
tile, most likely either by fraction multiplication or by drawing a diagram. Then they analyze a

�ddressing 5.NF.�.�

Grade 5, Unit 3
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Unit 3 End-of-Unit Assessment

Solution

common misconception, namely that when the side lengths of a square are multiplied by a factor
the area of the square is also multiplied by that factor. Finally, they evaluate another product, this
time of a fraction and a whole number. Note that the final answer for the area of the bathroom
\oor depends on the area of each tile and so student work here needs to be evaluated based on
their answer for the area of each tile, assuming their solution method is to multiply that area by the
number of tiles. In the same way, if students answer the second question incorrectly and then use
this area to find the area of the bathroom \oor, their work for the last question should be
evaluated accordingly.

�ach square tile on a bathroom \oor measures feet by feet.

a. /hat is the area of each tile�

b. Mai says that the tiles have the same area as one-foot by one-foot tiles. �o you agree

with Mai� �xplain or show your reasoning.

c. The bathroom \oor is covered by �� of the feet by feet tiles. /hat is the area of the

bathroom \oor� Show or explain your reasoning.

a. �ach tile has an area of square feet or square feet.

b. I disagree with Mai. Sample response: � one foot by one foot tile has area � square foot so

of them have area square feet. ThatXs less than square feet.

c. square feet or �� square feet. Sample response: There are �� and each one has area

square feet. That makes a total area of square feet. ThatXs square feet or ��

square feet.

Grade 5, Unit 3
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Lesson 1: One Piece of One Part
Cool Down: Macaroni and Cheese

1. A pan of macaroni and cheese is full. Mai eats of the remaining macaroni and cheese

in the pan.
a. Draw a diagram to represent the situation.

b. How much of the whole pan did Mai eat? Explain or show your reasoning.

Grade 5 Unit 3
Lesson 1



Lesson 2: Represent Unit Fraction Multiplication
Cool Down: How Much is Shaded?
Write a multiplication expression to represent the area of the
shaded region.

Grade 5 Unit 3
Lesson 2



Lesson 3: Multiply Unit Fractions
Cool Down: Multiplication Equations

1. Write a multiplication equation to represent the shaded
piece in the figure. Explain or show your reasoning.

2. Complete each equation. Draw a diagram if it helps you.

a.

b.

Grade 5 Unit 3
Lesson 3



Lesson 4: Situations about Multiplying Fractions
Cool Down: Area of the Park

1. Here is a diagram for a park.

a. Write a multiplication expression to represent the fraction of the park that is for
soccer.

b. How much of the whole park will be used for soccer?

Grade 5 Unit 3
Lesson 4



Lesson 5: Multiply a Unit Fraction by a Non-unit
Fraction
Cool Down: Write an Equation
Find the value of . Explain or show your reasoning. Use

the diagram if it is helpful.

Grade 5 Unit 3
Lesson 5



Lesson 6: Multiply Fractions
Cool Down: What is the Area?

1. a. Write a multiplication expression to represent
the area of the shaded region in square units.

b. What is the area of the shaded region in square units?

Grade 5 Unit 3
Lesson 6



Lesson 7: Generalize Fraction Multiplication
Cool Down: Multiply Fractions
Find the value that makes each equation true.

1.

2.

Grade 5 Unit 3
Lesson 7



Lesson 8: Apply Fraction Multiplication
Cool Down: The Flag of Chad
The area of this flag of Chad is square centimeters. The blue, yellow, and red sections are

all equal. What is the area of the blue part of the flag? Explain or show your reasoning.

Grade 5 Unit 3
Lesson 8



Lesson 10: Concepts of Division
Cool Down: Reason About Division

1. What new idea did you have about division today?

2. What questions do you have about division with fractions?

Grade 5 Unit 3
Lesson 10



Lesson 11: Divide Unit Fractions by Whole
Numbers
Cool Down: Share Macaroni and Cheese

1. 6 people equally share a pan of macaroni and cheese.

a. Draw a diagram to represent the situation.

b. Write a division expression to represent the situation.

c. How much of the whole pan does each person get?

Grade 5 Unit 3
Lesson 11



Lesson 12: Represent Division of Unit Fractions
by Whole Numbers
Cool Down: Evaluate Division Expressions

1.

a. Write a division expression for the shaded region. Explain or show your reasoning.

b. What fraction does the shaded region represent? Explain or show your reasoning.

Grade 5 Unit 3
Lesson 12



Lesson 13: Divide Whole Numbers by Unit
Fractions
Cool Down: A Different Strip of Paper
Han has a strip of paper that is 3 feet long. He cuts it into pieces that are foot long. How

many pieces are there? Explain or show your reasoning.

Grade 5 Unit 3
Lesson 13



Lesson 14: Represent Division of Whole Numbers
by Unit Fractions
Cool Down: Solve and Match the Expression

1. A package has 2 cups of raisins. Each serving of raisins is cup.

a. Does this situation match the expression or ? Explain or show your

reasoning.

b. How many servings of raisins are there in the package? Explain or show your
reasoning.

Grade 5 Unit 3
Lesson 14



Lesson 15: Fraction Division Situations
Cool Down: Match and Solve

1. Match each expression to a situation. Answer each question.

a. Han cut 5 feet of ribbon into pieces that are foot long. How many pieces are there?

b. Han cut a foot long piece of ribbon into 5 equal pieces. How long is each piece?

◦

◦

Grade 5 Unit 3
Lesson 15



Lesson 16: Reason About Quotients
Cool Down: Both Types of Problems
Which is greater, or . Explain or show your reasoning.

Grade 5 Unit 3
Lesson 16



Lesson 17: Fraction Multiplication and Division
Situations
Cool Down: How Much Milk?

1. A container has 2 cups of milk in it. How many cups of milk are in the container? Explain

or show your reasoning.

2. A container has 2 cups of milk in it. The container is full. How many cups does the

container hold? Explain or show your reasoning.

Grade 5 Unit 3
Lesson 17



Lesson 18: Represent Situations with
Multiplication and Division
Cool Down: Diagrams and Equations

1.

a. Write a multiplication equation represented by the diagram. Explain or show your
reasoning.

b. Write a division equation represented by the diagram. Explain or show your
reasoning.

Grade 5 Unit 3
Lesson 18



Lesson 19: Fraction Games
Cool Down: Fill in the Blanks
Use the numbers 6, 7, 8, and 9 to make the greatest product. Show or explain how you know it
is the greatest product.

Grade 5 Unit 3
Lesson 19



Lesson 20: How Much in the Group?
Cool Down: Drive to School

1. a. If of the drive to Han’s school is 2 miles, how long is the whole drive to school?

Draw a diagram and explain your reasoning.

b. Write a division equation that represents this situation.

Grade 5 Unit 3
Lesson 20
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Fraction D
ivision Problem

 Sort

A
Fraction D

ivision Problem
 Sort

B
Fraction D

ivision Problem
 Sort

C
Fraction D

ivision Problem
 Sort

D

Fraction D
ivision Problem

 Sort

EJada has 3 cups of

granola. O
ne serving

of granola is
cup.

H
ow

 m
any servings

of granola does Jada

have?

Fraction D
ivision Problem

 Sort

FN
oah has 3 liters of

orange juice. A

serving of orange

juice is
liter. H

ow

m
any servings of

orange juice does

N
oah have?

Fraction D
ivision Problem

 Sort

GPriya w
ants to run 4

m
iles. The track is

m
ile long. H

ow
 m

any

tim
es w

ill she have to

run around the track?

Fraction D
ivision Problem

 Sort

HN
oah cut a 4 foot

long ribbon into

pieces

that are
foot long.

H
ow

 m
any pieces are

there?

F
raction D

ivision P
roblem

 S
ort



Fraction D
ivision Problem

 Sort

I
Fraction D

ivision Problem
 Sort

J
Fraction D

ivision Problem
 Sort

K
Fraction D

ivision Problem
 Sort

L

Fraction D
ivision Problem

 Sort

MJada, Kiran, and H
an

share
a pan of

m
acaroni and cheese.

H
ow

 m
uch m

acaroni

and cheese does

each person get?

Fraction D
ivision Problem

 Sort

NClare, Priya, and M
ai

share
pound of

granola. H
ow

 m
uch

granola does each

person get?

Fraction D
ivision Problem

 Sort

PThe track team
 runs a

m
ile relay. There

are 4 team
 m

em
bers

and they each run the

sam
e distance. H

ow

m
any m

iles does

each person run?

Fraction D
ivision Problem

 Sort
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Tiles 

Problem
 Card 1  

 Elena is covering the floor w
ith rectangular tiles.  

 H
ow

 m
any tiles w

ill Elena need to cover the floor?  

TIles 

D
ata Card 1 

 
●

The floor is a square. 

●
The length of one side of the floor is 8 feet. 

●
O

ne side of the tiles is 
foot. 

●
O

ne side of the tiles is 
foot.  

●
The area of the floor is 64 square feet. 

 

Tiles 

Problem
 Card 2 

 M
ai is covering part of the bathroom

 w
all w

ith rectangular 
tiles. 
 H

ow
 m

any boxes of tiles does M
ai need? H

ow
 m

any tiles 
w

ill she have left over? 

Tiles 

D
ata Card 2 

 
●

Each box has 42 tiles. 

●
The w

all space is a rectangle that is 8 feet long 
 

and 
feet w

ide. 

●
Each tile is 1 foot long and 

foot w
ide. 

●
Each box of tiles covers         square feet.  

Info G
ap: T

iles



  
● Each   partner:   

○ Roll   3   number   cubes.   Use   the   numbers   to   complete   the   expression.   Write   the   product.   
○ Check   your   partner’s   work   to   make   sure   you   agree.   
○ Determine   the   number   of   points   each   partner   gets:     

■ 2   points   for   creating   an   expression   less   than   1   
■ 5   points   for   creating   an   expression   greater   than   1   
■ 10   points   for   creating   an   expression   that   is   equal   to   1   

● Repeat   for   the   next   round.   The   partner   who   has   the   most   points   once   the   recording   sheet   
is   full   wins   the   game.   

  

round     equation       points     

1   

  

  

2   

  

  

3   
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5   

  

  

6   

  

  

Rolling for Fractions Stage 2 Recording Sheet



  
● Each   partner:   

○ Roll   3   number   cubes.   Use   the   numbers   to   complete   the   expression.   Write   the   product.   
○ Check   your   partner’s   work   to   make   sure   you   agree.   
○ Determine   the   number   of   points   each   partner   gets:     

■ 2   points   for   creating   an   expression   less   than   1   
■ 5   points   for   creating   an   expression   greater   than   1   
■ 10   points   for   creating   an   expression   that   is   equal   to   1   

● Repeat   for   the   next   round.   The   partner   who   has   the   most   points   once   the   recording   sheet   
is   full   wins   the   game.   

  

round     equation       points     

1   

  

  

2   
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6   

  

  

Rolling for Fractions Stage 2 Recording Sheet



 
Directions:  

● Partner A:  
○ Put a paper clip on 3 numbers in the grey row. Multiply the 

numbers. Cover the product of the numbers with a counter. 
● Partner B:  

○ Move 1 of the paper clips, multiply the numbers, and cover the product with a 
counter. 

● Take turns. The first partner to cover 5 squares in a row wins.   
     

 
 

 
 
 
 

36  2  125  20  24  6 

8  80  10  12  15  16 

30  4  5  25  27  18 

32  1  40  45  48  50 

64  9  100  3  20  24 

1  2  3  4  5 

Five in a Row Multiplication and Division Stage 4 Gameboard



 
Each partner: 
○ Roll 4 number cubes. Use the numbers to complete the expression and write the product. 
○ Check your partner’s work to make sure you agree. 
○ Determine the number of points each partner gets:  

● 5 points for the largest product  
● 3 points for the smallest product 

Repeat for the next round. The partner who has the most points once the recording sheet is 
full wins the game. 
 

 
 

round   equation    points  

1 

 

 

2 

 

 

3 

 

 

4 

 

 

5 

 

 

6 

 

 

Rolling for Fractions Stage 4 Recording Sheet



 
Each partner: 
○ Roll 3 number cubes. Use the numbers to complete the expression and write the product. 
○ Check your partner’s work to make sure you agree. 
○ Determine the number of points each partner gets:  

● 5 points for the largest product  
● 3 points for the smallest product 

Repeat for the next round. The partner who has the most points once the recording sheet is 
full wins the game 
 

�
�

round   equation    points  

1 

 

 

2 

 

 

3 

 

 

4 

 

 

5 

 

 

6 

 

 

Rolling for Fractions Stage 4 Recording Sheet



  
Directions:   

● Each   partner:   
○ Take   6   cards.   
○ Choose   3   cards   to   make   a   multiplication   expression.     
○ Write   an   equation   to   show   the   product   of   the   numbers   you   made.   
○ Your   score   for   each   round   is   the   difference   between   your   product   and   5.   

● Take   new   cards   so   that   you   have   6   cards   to   start   the   next   round.   
● At   the   end   of   the   game,   add   your   score   for   each   round.   The   player   with   the   lowest   

score   wins.   

  

  

round    multiplication   expression    points   for   
the   round   

1   

  

  

2   

  

  

3   

  

  

4   

  

  

How Close? Stage 7 Recording Sheet



  

  

  

5   

  

  

6   

  

  

7   

  

  

8   

  

  

How Close? Stage 7 Recording Sheet



 

Compare Stage 4 

 
 
 

 

Compare Stage 4 
 
 
 

 

Compare Stage 4 
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Compare Stage 4 Division Cards



 

Compare Stage 4 
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Compare Stage 4 Division Cards



 

 
 

Compare Stage 4 

 
 
 

 

Compare Stage 4 
 
 
 

 

Compare Stage 4 

 
 
 

 

Compare Stage 4 
 
 
 

 

Compare Stage 4 Division Cards



Directions:

● Split the deck between the players.
● Each player turns over a card.
● Compare the values. The player with the greater value keeps both cards.
● If the values are the same, each player turns over one more card. The player with the

greater value keeps all four cards.
● Play until you run out of cards. The player with the most cards at the end of the game

wins.

Record any sets of cards that are challenging to compare:

Compare Stage 3-8 Directions 



Directions:

● Split the deck between the players.
● Each player turns over a card.
● Compare the values. The player with the greater value keeps both cards.
● If the values are the same, each player turns over one more card. The player with the

greater value keeps all four cards.
● Play until you run out of cards. The player with the most cards at the end of the game

wins.

Record any sets of cards that are challenging to compare:

Compare Stage 3-8 Directions 
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Compare Stage 8 Cards
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Each   partner:   
○ Roll   3   number   cubes.   Use   the   numbers   to   create   a   division   expression   with   a   whole   

number   and   a   fraction.   
○ Write   the   equation   to   represent   the   quotient   
○ Check   your   partner’s   work   to   make   sure   you   agree.   
○ Determine   the   number   of   points   each   partner   gets:     

● 5   points   for   the   largest   quotient     
● 3   points   for   the   smallest   quotient   

Repeat   for   the   next   round.   The   partner   who   has   the   most   points   once   the   recording   
sheet   is   full   wins   the   game.   
  

round     equation       points     

1      

  

2      

  

3      

  

4      
  

  

5      

  

6      

  

Rolling for Fractions Stage 5 Recording Sheet



  
Directions:   

● Each   partner:   
○ Take   6   cards.   
○ Choose   4   cards   to   make   a   multiplication   expression.   You   can   multiply   a   one-digit   

number   by   a   three-digit   number   or   a   two-digit   number   by   a   two-digit   number.   
○ Write   an   equation   to   show   the   product   of   the   numbers   you   made.   
○ Your   score   for   each   round   is   the   difference   between   your   product   and   3,000.   

● Take   new   cards   so   that   you   have   6   cards   to   start   the   next   round.   
● At   the   end   of   the   game,   add   your   score   for   each   round.   The   player   with   the   lowest   

score   wins.   

  

  

  

round    multiplication   equation    points   for   
the   round   

1         

2         
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How Close? Stage 6 Recording Sheet
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