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Unit 6: Multiplying and Dividing Multi-digit 
Numbers 

At a Glance 
 

Unit 6 is estimated to be completed in 26-27 days including 2 days for assessment. 

This unit is divided into four sections including 24 lessons and 1 optional lesson.   

• Section A—Features of Patterns (Lessons 1-4)  
• Section B—Multi-digit Multiplication (Lessons 5-12)  
• Section C—Multi-digit Division (Lessons 13-20) 
• Section D—Let’s Put It to Work: Problem Solving with Large Numbers (Lessons 21-25) 

 

On pages 9-10 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 six new student centers. 

• Can You Draw It? 
• Five in a Row: Multiplication 
• Number Puzzles: Multiplication and Division 
• Compare 
• Rolling for Fractions 
• Watch Your Remainder 

 
 





Unit 6

Unit 6

Unit 6: Multiplying and Dividing Multi-digit Numbers
Unit Learning Goals

Students multiply and divide multi-digit whole numbers using partial products and partial quotients
strategies, and apply this understanding to solve multi-step problems using the four operations.

•

In this unit, students extend their knowledge of multiplication and division to find products and
quotients of multi-digit numbers.

In grade 3, students learned that they could find the value of a product by decomposing one factor into
smaller parts, finding partial products, and then combining them. To support this reasoning, they used
base-ten diagrams (decomposing two-digit factors into tens and ones) and area diagrams
(decomposing one side length into smaller numbers). Here, students use those understandings to
multiply up to four digits by single-digit numbers, and to multiply a pair of two-digit numbers.

Students begin by describing features of geometric and numerical patterns using ideas and language
related to multiplication and multiplicative relationships (such as factors, multiples, double, and triple).

Next, students reason about products of multi-digit
numbers. They transition from using diagrams to
using algorithms to record partial products.

Students learn that they can multiply the factors by
place value, one digit at a time, and then organize
the partial products vertically. Here are two ways to
show partial products for .

Later, students divide dividends up to four-digit by single-digit divisors. Students see that it helps to
decompose a dividend into smaller numbers and find partial quotients, just as it helped to decompose
factors and find partial products.

They also recognize that sometimes it is most
productive to decompose a dividend by place
value. For instance, to find , we can divide
each 400, 60, and 5 by 5.

Students encounter various ways to record the
division process, including an algorithm that
records partial quotients in a vertical arrangement.

At the end of the unit, students apply their
expanded knowledge of operations to solve multi-
step problems about measurement in various
contexts—calendar days, distance, and population.

Grade 4, Unit 6
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Grade 4

"e*tion �: �eatures o- �atterns

"tandards �lignments

"e*tion Learning Goals

�uilding +n 3.+A.!.�, 4.N�T.A.�, 4.+A.�.4
Addressing 4.+A. .5
�uilding Towards 4.N�T.�.5, 4.+A. .5

Generate a number or shape pattern that follows a given rule.

Identify apparent features of a number pattern that were not explicit in the rule itself.

In this section, students observe and describe features of geometric and numerical patterns. Given the
rule of a pattern, they predict the values or features of future terms in a pattern sequence. To make
predictions, students use their understanding of operations and place value.

The section begins with patterns that are more concrete—such as shapes with features that change
quantitatively and thus elicit addition or multiplication. It then moves toward patterns with repeating
objects or numbers, which require students to reason more abstractly.

Later, students explore patterns in the features of rectangles—side length, perimeter, and area—that
change by a rule. Along the way, students apply their knowledge of factors and multiples.

If the pattern continues, could 50 represent the longer side length or the area of one of the rectangles?
If so, which step? If not, why not?

,L � Lesson �, Activity �, Taller and Taller

"uggested �enters

 an 4ou !raw It� (�[5), Stage 4� Area and ,erimeter (Supporting)

Five in a .ow� )ultiplication (3[5), Stage �� Factors �[� (Supporting)

Grade 4, Unit 6
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Unit 6 Section B

Unit 6 Section B

"e*tion �: Multi-digit Multipli*ation

"tandards �lignments

"e*tion Learning Goals

�uilding +n 3.+A.A.3
Addressing 4.)!.A.�, 4.N�T.�.4, 4.N�T.�.5, 4.+A.A.3
�uilding Towards 4.N�T.�.5, 4.+A.A.3

)ultiply a whole number of up to four digits by a one-digit whole number, and � two-digit
numbers using strategies based on place value and the properties of operations.

In this section, students use their knowledge of multiplication, place value, and area of rectangles to
multiply one-digit numbers and numbers up to four digits, and to multiply pairs of two-digit numbers.

A key thread here is the idea of decomposing factors—particularly by place value—as a productive way
of finding products. Students explore this idea with concrete and visual representations� arrays, base-
ten diagrams, and rectangles with grids. As they decompose larger factors, they see the limits of these
representations, motivating more eccient representations and strategies.

In grade 3, students saw that rectangles can help us reason about multiplication—the side lengths of a
rectangle can represent the two factors and its area can represent the product. As the factors become
larger (for instance, ), it becomes necessary to draw rectangles whose side lengths are not to
scale. 3hen rectangles no longer accurately represent area, the term _area diagrams` is not used.
Instead, _rectangular diagrams` is used in teacher materials and _diagrams` in student materials.

Students use such diagrams as a visual tool to
decompose factors by place value and to organize
partial products.

�in drew a diagra+ to represent �

�o+plete the diagra+�
�se it to 9nd the 3alue of �

The benefits of decomposing factors by place value
become more apparent as students multiply pairs
of two-digit numbers.

They consider, for example, why diagram A may be
more helpful than diagram � for finding the value
of .

� �

Grade 4, Unit 6
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Grade 4

Later, students encounter an algorithm that uses partial products, a diderent way to record the
reasoning they used with diagrams. They learn that the partial products can be listed vertically, instead
of inside the boxes of a rectangular diagram.

Students use this algorithm to multiply two-digit numbers, likewise connecting the partial products to
the values in a corresponding diagram.

Algorithms that use partial products prepare students to make sense of the standard algorithm for
multiplication, which students preview in this unit but will study closely in grade 5.

,L � Lesson �, Activity �, An Algorithm for Noah

"uggested �enters

 an 4ou !raw It� (�[5), Stage 4� Area and ,erimeter (Supporting)

Five in a .ow� )ultiplication (3[5), Stage �� Factors �[� (Supporting)

Number ,uzzles� )ultiplication and !ivision (4[5), Stage �� Two-digit Factors (Addressing)

 ompare (�[5), Stage 3� )ultiply within �00 (Supporting)

Five in a .ow� )ultiplication (3[5), Stage 3� Two-digit Factors (Addressing)

Grade 4, Unit 6
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Unit 6 Section C

"e*tion �: Multi-digit Division

"tandards �lignments

"e*tion Learning Goals

�uilding +n 3.)!. .�, 3.+A.A.�, 3.+A.A.3, 4.N�T.�.5, 4.+A.�.4
Addressing 4.)!.A.3, 4.N�T.�.6, 4.+A.A.3, 4.+A.�.4
�uilding Towards 4.)!.A.3, 4.N�T.A, 4.N�T.�.6

!ivide numbers of up to four digits by one-digit divisors to find whole-number quotients and
remainders, using strategies based on place value, properties of operations, and the relationship
between multiplication and division.

In grade 3, students made sense of division in relation to multiplication and equal-size groups. They
reasoned about division problems in context and found whole-number quotients from two-digit
dividends and one-digit divisors. Here, students find quotients from larger dividends (up to four digits),
investigate new division strategies and ways to represent them, and interpret division situations that
involve remainders.

Students begin by solving problems in various situations, including those about equal-size groups,
factors and multiples, and area of rectangles. These experiences reinforce students� understanding of
the relationship between multiplication and division. They also build students� intuition for the kinds of
situations that involve division (including those where a remainder may be involved), before focusing
on finding the value of quotients.

Students first reason about division problems in any way that makes sense to them, and later use
base-ten representations. They recall that to find the value of , for instance, they could first put 4
tens and 4 ones into 4 groups (� ten and � one in each group), and then decompose the remaining �
tens into �0 ones and put 5 ones in each group.

Students see that, just as they can distribute blocks of tens and ones into groups incrementally, they
can decompose a dividend into parts and find partial quotients.

Grade 4, Unit 6

Unit 6 Section C
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Grade 4

3hile there is not a single way to decompose a
dividend, doing so by place value is often helpful,
as was the case when finding partial products.

Students learn to use a series of equations and a
vertical recording method to organize partial
quotients.

Later in the section, students take a closer look at division problems that do not have whole-number
quotients and interpret the remainders in the context of the problem.

,L � Lesson �5, Activity �, "lena^s )ural

"uggested �enters

Five in a .ow� )ultiplication (3[5), Stage 3� Two-digit Factors (Addressing)

 ompare (�[5), Stage 4� !ivide within �00 (Supporting)

.olling for Fractions (3[5), Stage �� )ultiply a Fraction by a 3hole Number (Supporting)

3atch 4our .emainder (4[5), Stage �� +ne-digit !ivisors (Addressing)

Grade 4, Unit 6
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Unit 6 Section D

"e*tion D: LetCs �ut Ft to &or2: �roblem "olving >it/

Large Numbers

"tandards �lignments

"e*tion Learning Goals

Addressing
4.)!.A.�, 4.)!.A.3, 4.N�T.�.4, 4.N�T.�.5, 4.N�T.�.6, 4.+A.A.�, 4.+A.A.3,
4.+A. .5

�uilding
Towards

4.+A. .5

Use the four operations to solve problems that involve multi-digit whole numbers and assess the
reasonableness of answers.

In the final section of this unit, students engage with a variety of contextual problems that involve
multi-digit numbers and all four operations. The problems can be approached in many ways,
presenting students with opportunities to choose their strategies and representations strategically.
)any of them also involve multiple steps and justifications, prompting students to practice
constructing logical reasoning and critiquing the reasoning of others (),3).

�ada plans to cut up a sheet of poster paper,
rearrange the pieces, and tape the+ to +a)e a

!anner that is 
 inches tall and 
 feet long�

�oes she ha3e enough paper to +a)e the !anner?


re there +ore people who only spea)
�nglish or +ore people who spea) a

language other than �nglish?
�how how you )now�

language
number of
speakers

"nglish only �,��4,53�

Spanish ���,35�

+ther Indo-
"uropean

6,�50

Asian 364

,L � Lesson ��, Activity �,  reate a  lass �anner

Grade 4, Unit 6

Unit 6 Section D
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Grade 4

"uggested �enters

 ompare (�[5), Stage �� )ulti-digit +perations (Addressing)

3atch 4our .emainder (4[5), Stage �� +ne-digit !ivisors (Addressing)

#/roug/out t/e Unit

The Number Talk routines in this unit oder opportunities for students to look for structure in
multiplication and division expressions. Their observations of structure in turn support their ability to
operate on or otherwise work with larger multi-digit numbers. For instance�

In lessons 3 and ��, students compose familiar multiples of a number to help them recognize
other multiples that are less familiar or are much larger.

In lessons 5 and �0, students use doubling and halving to find products of one- and two-digit
numbers.

In lesson �, students decompose a factor in multiplication expressions and use the distributive
property to multiply pairs of two-digit numbers.

In lesson �4, students use what they know about familiar multiples of � to notice that a larger
number is not a multiple of � (and will therefore have a remainder if divided by �).

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

lesson � lesson 
 lesson �

lesson �� lesson �	 lesson ��

•
•
•
•

Grade 4, Unit 6
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Unit 6 Materials Needed

Materials Needed
L"SS+N GATH".  +,4

A.� ,attern blocks• none•
A.� none• none•
A.3 Graph paper• none•
A.4 none• none•
�.5 Tools for creating a visual display• none•
�.6 none• none•
�.� none• none•
�.� none• none•
�.� none• none•
�.�0 none• none•
�.�� none• none•
�.�� Tools for creating a visual display• none•
 .�3 none• none•
 .�4 none• none•
 .�5 Grid paper

Sticky notes
•
•

none•

 .�6 �ase-ten blocks

Tools for creating a visual display
•
•

none•

 .�� �ase-ten blocks• none•
 .�� �ase-ten blocks• none•

Grade 4, Unit 6

Unit 6 Materials Needed

9



Grade 4

 .�� none• none•
 .�0 none• none•
!.�� none• Going on a Field Trip (groups of �)•
!.�� Grid paper

Inch tiles
•
•

none•

!.�3 Grid paper• none•
!.�4 Grid paper• none•
!.�5 none• none•

Grade 4, Unit 6
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Unit 6 Center: Can You Draw It? (1–5)

�enter: �an 'ou Dra> Ft� ��B��
"tage �: �rea and �erimeter
Lessons

Grade4.6.A� (supporting)

Grade4.6.A� (supporting)

Grade4.6.A3 (supporting)

Grade4.6.A4 (supporting)

Grade4.6.�5 (supporting)

Grade4.6.�6 (supporting)

"tage Narrative

,artner A draws a rectangle and tells ,artner � either the area or the perimeter of their shape. ,artner �
tries to draw the rectangle. They earn two points if their rectangle matches the one ,artner A drew exactly
and one point if it doesn^t match exactly, but matches the clue given. This game encourages students to use
multiplication buency to think about rectangles that could be more diccult for their partner to draw.

"tandards �lignments
Addressing 3.)!. , 3.)!.!.�

Materials to Gat/er

Folders

Materials to �opy

 an 4ou !raw It Stage 4 .ecording Sheet (groups
of �)

•
•
•
•
•
•

"tages used in Grade 


"tage 	

"upporting

Grade3.4.!

Grade3.�.A

"tage 


�ddressing

Grade3.�.�

Grade3.�. 

•
•

•
•

Grade 4, Unit 6

Unit 6 Center: Can You Draw It? (1–5)
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Grade 4

"tage �

�ddressing

Grade3.�. 

Grade3.�.!
•
•

Grade 4, Unit 6
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Unit 6 Center: Five in a Row: Multiplication (3–5)

�enter: �ive in a !o>: Multipli*ation �
B��
"tage 	: �a*tors �B�
Lessons

Grade4.6.A� (supporting)

Grade4.6.A� (supporting)

Grade4.6.A3 (supporting)

Grade4.6.A4 (supporting)

Grade4.6.�5 (supporting)

Grade4.6.�6 (supporting)

"tage Narrative

Students multiply using factors of �[�. ,artner A chooses two numbers and places a paper clip on each
number. They multiply the numbers and place a counter on the product. ,artner � moves one of the paper
clips to a diderent 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 �lignments

�dditional Fn-ormation

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

"tage 
: #>o-digit �a*tors
Lessons

Grade4.6.��0 (addressing)

Grade4.6.��� (addressing)

Grade4.6.��� (addressing)

Grade4.6. �3 (addressing)

Addressing 3.+A. .�

Materials to Gat/er

,aper clips, Two-color counters

Materials to �opy

Five in a .ow )ultiplication and !ivision Stage �
Gameboard (groups of �)

•
•
•
•
•
•

•
•
•
•

Grade 4, Unit 6

Unit 6 Center: Five in a Row: Multiplication (3–5)
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Grade 4

"tage Narrative

Students multiply using two-digit factors. ,artner A chooses two numbers and places a paper clip on each
number. They multiply the numbers and place a counter on the product. ,artner � moves one of the paper
clips to a diderent 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 �lignments

�dditional Fn-ormation

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

Addressing 4.N�T.�.5

Materials to Gat/er

,aper clips, Two-color counters

Materials to �opy

Five in a .ow )ultiplication and !ivision Stage 3
Gameboard (groups of �)

"tages used in Grade 


"tage �

�ddressing

Grade3.�. 

"upporting

Grade3.�.A

"tage 	

�ddressing

Grade3.�. 

"upporting

Grade3.3.�

Grade3.3.!

Grade3.4.A

Grade3.4.�

Grade3.5.!

•

•

•

•
•
•
•
•

Grade 4, Unit 6
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Unit 6 Center: Number Puzzles: Multiplication and Division (4–5)

�enter: Number �uAAles: Multipli*ation and Division

��B��
"tage �: #>o-digit �a*tors
Lessons

Grade4.6.�� (addressing)

Grade4.6.�� (addressing)

Grade4.6.�� (addressing)

"tage Narrative

Students use the digits 0[� to make multiplication equations with two-digit factors true. "ach digit may only
be used one time.

"tandards �lignments
Addressing 4.N�T.�.5, 4.N�T.�.6

Materials to �opy

Number ,uzzles )ult Stage � .ecording Sheet
(groups of �)

•
•
•

Grade 4, Unit 6

Unit 6 Center: Number Puzzles: Multiplication and Division (4–5)
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Grade 4

�enter: �ompare ��B��
"tage 
: Multiply >it/in ���
Lessons

Grade4.6.�� (supporting)

Grade4.6.�� (supporting)

Grade4.6.�� (supporting)

Grade4.6.��0 (supporting)

Grade4.6.��� (supporting)

Grade4.6.��� (supporting)

"tage Narrative

Students use cards with multiplication expressions within �00.

"tandards �lignments

"tage �: Divide >it/in ���
Lessons

Grade4.6. �3 (supporting)

Grade4.6. �4 (supporting)

Grade4.6. �5 (supporting)

Grade4.6. �6 (supporting)

Grade4.6. �� (supporting)

Grade4.6. �� (supporting)

Grade4.6. �� (supporting)

Grade4.6. �0 (supporting)

"tage Narrative

Students use cards with division expressions within �00.

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

Addressing 3.+A. .�

Materials to �opy

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

•
•
•
•
•
•

•
•
•
•
•
•
•
•

Grade 4, Unit 6
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Unit 6 Center: Compare (1–5)

"tandards �lignments

"tage �: Multi-digit �perations
Lessons

Grade4.6.!�� (addressing)

Grade4.6.!�� (addressing)

Grade4.6.!�3 (addressing)

Grade4.6.!�4 (addressing)

Grade4.6.!�5 (addressing)

"tage Narrative

Students use cards with expressions with all 4 operations resulting in numbers over �,000.

"tandards �lignments

Addressing 3.+A. .�

Materials to �opy

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

Addressing 4.N�T.�.4, 4.N�T.�.5, 4.N�T.�.6

Materials to �opy

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

•
•
•
•
•

"tages used in Grade 


"tage 	

"upporting

Grade3.4. 

"tage 


�ddressing

Grade3.4. 

"upporting

Grade3.6.!

•

•

•

Grade 4, Unit 6

Unit 6 Center: Compare (1–5)
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Grade 4

"tage �

�ddressing

Grade3.4.!

"upporting

Grade3.�. 

Grade3.�.!

•

•
•

Grade 4, Unit 6
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Unit 6 Center: Rolling for Fractions (3–5)

�enter: !olling -or �ra*tions �
B��
"tage 	: Multiply a �ra*tion by a &/ole Number
Lessons

Grade4.6. �4 (supporting)

Grade4.6. �5 (supporting)

Grade4.6. �6 (supporting)

Grade4.6. �� (supporting)

Grade4.6. �� (supporting)

Grade4.6. �� (supporting)

"tage Narrative

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 diderent target number to compare the value of their expression to.

"tage Des*ription

"ach group of � needs 3 number cubes.

"tandards �lignments
Addressing 4.NF.�.4

Materials to Gat/er

Number cubes

Materials to �opy

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

•
•
•
•
•
•

"tages used in Grade 


"tage �

�ddressing

Grade3.5. 

Grade3.5.!
•
•

Grade 4, Unit 6

Unit 6 Center: Rolling for Fractions (3–5)
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Grade 4

�enter: &at*/ 'our !emainder ��B��
"tage �: �ne-digit Divisors
Lessons

Grade4.6. �0 (addressing)

Grade4.6.!�� (addressing)

Grade4.6.!�� (addressing)

Grade4.6.!�3 (addressing)

Grade4.6.!�4 (addressing)

Grade4.6.!�5 (addressing)

"tage Narrative

�efore playing, students remove the cards that show �0 and set them aside.
Students spin the spinner to get the divisor for the round. "ach student picks 6 cards and chooses 3[4 of
them to create a dividend. "ach student finds their quotient. The score for the round is the remainder from
each expression. Students pick new cards so that they have 6 cards in their hand and then start the next
round. The player with the lowest score after 6 rounds wins.

"tandards �lignments
Addressing 4.N�T.�.6

Materials to Gat/er

Number cards 0[�0, ,aper clips

Materials to �opy

3atch 4our .emainder Stage � .ecording Sheet
(groups of �), 3atch 4our .emainder Stage �
Spinner (groups of �)

•
•
•
•
•
•
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Unit 6 Lesson 1

"e*tion �: �eatures o- �atterns

Lesson �: �atterns t/at Gro>

"tandards �lignments

Lesson �urpose

The purpose of this lesson is for students to analyze, describe, and extend visual patterns in which one
or more shapes grow by a rule.

Addressing 4.+A. .5
�uilding Towards 4.+A. .5

#ea*/er--a*ing Learning Goals

Analyze and describe number and shape
patterns.

"tudent--a*ing Learning Goals

Let�s describe patterns and think about
what might come next.

In grade 3, students identified patterns in numbers and used mathematical operations to explain
them. In this lesson and the next few, students continue the work of analyzing and describing shape
and number patterns, looking for features of patterns that are not apparent in the rule.

The patterns in this lesson consist of shapes that use an increasing number of objects in each step.
Students describe not only the rule of the pattern (that is, how the number of objects is changing), but
also any features of the patterns that are not explicit in the rule. They also extend patterns and make
predictions by looking for and making use of structure (),�), rather than by drawing or writing out
each step along the way.

�**ess -or:

"tudents >it/ Disabilities

Action and "xpression (Activity �)

�nglis/ Learners

)L.� (Activity �)

Fnstru*tional !outines

5 ,ractices (Activity �), )L.�  ompare and  onnect (Activity �), Notice and 3onder (3arm-up)

•

Grade 4, Unit 6
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Grade 4

Materials to Gat/er

,attern blocks� Activity �

Lesson #imeline

3arm-up �0 min

Activity � �5 min

Activity � �0 min

Lesson Synthesis �0 min

 ool-down 5 min

#ea*/er !eDe*tion  uestion

.ebect on whose thinking was heard today.

.ebect on whose thinking was not heard but
could have enriched the conversations. 3hat
prompts or structures might better enable the
latter to share their voices and reasoning�

Andre�s House ,attern

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

"tandards �lignments

"tudent--a*ing #as2 "tatement

Andre used pattern blocks to make houses in a pattern. For each new step, he adds a new _boor`
made of squares. The triangles are used for the roof of the house.

�. !raw the next step in Andre^s pattern.

�. If Andre continues the pattern�

a. How many triangles will Andre use in the �5th house� "xplain or show your reasoning.

b. How many squares will Andre use in the �5th house� "xplain or show your reasoning.

Addressing 4.+A. .5

Grade 4, Unit 6
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"tudent !esponses

�. See drawing.

�. a. Andre will use 3 triangles. Sample response� I know because
the number of triangles is not changing.

b. Andre will use 30 squares. Sample response� He adds a row of
� squares each time. The �5th house will have �5 rows or

squares.

Notice and 3onder� Sets of  ircles

&arm-up �0 min

"tandards �lignments
�uilding Towards 4.+A. .5

This warm-up prompts students to analyze a visual pattern and the mathematics involved in how each
step in the pattern changes. They also familiarize themselves with a kind of pattern they will investigate
closely later in the lesson.

Fnstru*tional !outines

Notice and 3onder

"tudent--a*ing #as2 "tatement

3hat do you notice� 3hat do you wonder�

Laun*/

!isplay the image.

_3hat do you notice� 3hat do you wonder�`

� minute� quiet think time

�egin Lesson

•
•
•

Grade 4, Unit 6
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"tudent !esponses

Students may notice�

The number of circles is increased by 3 each
time.

The circles are organized in rows and
columns.

The third step has no circles

Students may wonder�

3hy are there no circles in the third step�

3hat goes in the third step� Is it 3 rows of 3
circles�

Is this a pattern�

How many circles are there altogether�

�*tivity

_!iscuss your thinking with your partner.`

� minute� partner discussion

Share and record responses.

"ynt/esis

_3hat could go in the third step� 3hy is that�`
(Three rows of 3 circles. The step number
seems to correspond to how many rows of 3
there are.)

_Is there a rule this pattern follows�` (Add a
row of 3 circles each time.)

_If we follow the rule, what will the fifth step
look like�` (Five rows of 3 circles)

�ottle  ap ,atterns

�*tivity � �5 min

"tandards �lignments
Addressing 4.+A. .5

This activity invites students to look for structure in visual diagrams and describe possible
patterns in them (),�). �ecause only the first two steps of the pattern are given, students could
draw diderent conclusions about the rule the pattern follows and the subsequent steps. They
may say, for instance, that the number of caps are increasing by 5 each time, doubling each time,
or increasing by 5 the first time, by 6 the second time, and so on. In the last question, students
represent the visual patterns numerically and begin to notice patterns in the numbers as well.

Students may choose to describe the pattern they see using expressions or in terms of operations
but are not expected to do so. They may describe their observations using words, numbers, or
diagrams.

•
•
•

•
•
•
•

•
•
•

•

•
•
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���� �ollect and �isplay�  ollect the language students use to describe the patterns they notice.
!isplay words and phrases such as� _increase,` _decrease,` _same factor,` and _doubling.` !uring
the synthesis, invite students to suggest ways to update the display� _3hat are some other words
or phrases we should include�` etc. Invite students to borrow language from the display as
needed.

d3ances� �on3ersing, �eading

�**ess -or �nglis/ Learners


ction and �5pression� �e3elop �5pression and �o++unication� ,rovide access to grid paper.
Students may use it to draw the bottle caps in each step of Han^s design. In this activity and
throughout the section, students may also use grid paper to organize and record their thinking
about numerical patterns. For example, in this case, they might create a two-row table, recording
the step in the design in the top row and the number of bottle caps in the bottom row.
�upports accessi!ility for� �rgani7ation, 
ttention, �ine �otor �)ills

�**ess -or "tudents >it/ Disabilities

"tudent--a*ing #as2 "tatement

Han is arranging his bottle caps in a pattern.
Here are the first two steps.

�. a. 3hat might be the rule that Han has
in mind� How do you think the
pattern might continue�

b. !escribe or draw the next � steps.

�. Is there another possible rule�

3. For each rule that you found, write
the numbers that represent the number of
caps in step � through step 6.

"tudent !esponses

�. Sample responses�

Five caps are added each time.

Laun*/

Groups of �[4

_3hat are some patterns you see around
your neighborhood, at home or on the way
to school�`

30 seconds� quiet think time

� minute� partner discussion

�*tivity

_Take a few quiet minutes to look at Han^s
pattern and answer the first two
problems.`

_Share your thinking with your group
before continuing to the last problem.`

5 minutes� independent work time

)onitor for the diderent ideas students
have about the rule that Han might have in
mind.

Identify students with diderent ideas and
ways of representing or describing their�

•
•

•
•

•

•
•
•

•
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Sample diagram�

and

and

�. Sample responses�

The caps are doubling each time. The
third step would have �0 caps. The
fourth step would have 40 caps.

There are 5 caps, then �0 caps and
then the pattern repeats. So Step 3 is
5 caps and Step 4 is �0 caps and Step
5 is 5 caps and Step 6 is �0 caps.

The caps are growing by 5, then by 6,
then by �, and so on. The third and
fourth steps would have �6 and �3
caps.

3. Sample responses�

5, �0, �5, �0, �5, 30

5, �0, �0, 40, �0, �60

5, �0, 5, �0, 5, �0

5, �0, �6, �3, 3�, 40

ideas, to share during the activity synthesis.

"ynt/esis

Select previously identified students to
share their responses, including the
numbers they wrote to represent
their visual patterns.

!isplay all of the numerical patterns
students generated.

_How can we tell from each numerical
pattern what the rule is�` (3e look at how
the numbers change. They might�

increase or decrease by the same
amount each time

be multiplied by the same factor
each time

change by � more than the previous
change.)

_�esides the rule, what other interesting
features do you notice about each number
pattern�` (Alternating odd and even
numbers, multiples of 5 and �0)

�dvan*ing "tudent #/in2ing

If students find only one rule for the pattern, consider asking�

_3hat do you know about the relationship between 5 and �0� Think of as many ways as you
can about how they are related.`

_How can those relationships help you find another rule�`

�

�
�

�

�

�

�
�
�
�

•

•
•

�

�

�

•

•
•
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�*tivity 	 �0 min

Taller and Taller ,L  Activity

"tandards �lignments
Addressing 4.+A. .5

In this activity, students analyze a new visual pattern, describe its features, and make predictions
about what they would see if the pattern continues (),�). As in the first activity, students may
show their reasoning using words, numbers, expressions, or equations. Unlike in the first activity,
some elements in the steps remain constant, and students are given the rule the pattern follows.

)onitor for the ways students reason about the number of square blocks (partner A) or the
number of all blocks (partner �) in the tenth step of the pattern. For the square blocks, students
may�

Start with only the number of square blocks in the legs of the girade (4) and reason�

3e can skip-count by � ten times, starting from 4.

At each step, � square blocks are added to the 4 for the neck, so at the tenth step,
there are �0 times �, or �0, more square blocks.

Start with the number of square blocks in the first step (6) and reason�

3e can add � to 6 nine times.

Start with the number in the fifth step (�4) and reason�

3e can add � to �4 five times.

In the activity synthesis, highlight the connections across the diderent representations (words,
addition expressions, multiplication expressions) used to describe and extend the pattern.

This activity uses ���	 �o+pare and �onnect. Advances� representing, conversing

•
�
�

�
�

•
�
�
�

•
�
�
�
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Grade 4

!e8uired �reparation

 onsider preparing a set of pattern blocks for building the first two or three steps of the girade
pattern. The set should include 6 hexagons, 6 triangles, 3 trapezoids, and �4 squares.

Fnstru*tional !outines

5 ,ractices, )L.�  ompare and  onnect

Materials to Gat/er

,attern blocks

"tudent--a*ing #as2 "tatement

&ada used pattern blocks to make girades. Here
are the first two steps. She continued to add �
square blocks for each step that followed.

,artner A�

�. List the number of square blocks in each of
the first five steps. 3rite two observations
about the numbers.

�. 3ithout drawing the girade, predict how
many square blocks the tenth step will have.
"xplain or show your reasoning.

3. 3ill a step ever have �5 square blocks�
"xplain or show your reasoning.

,artner ��

Laun*/

Groups of �

_3ork with your partner on this activity.
+ne person should be partner A and the
other person partner �.`

Give access to pattern blocks.

�*tivity

_Take a few quiet minutes to work on your
part. Afterwards, share your responses
with your partner.`

6[� minutes� independent work time

_3hen it^s your turn to share, explain your
thinking so that it is clear to your partner.`

_3hen it^s your turn to listen, pay close
attention to your partner^s explanation. If
you disagree or are unclear about a
statement they make, ask questions or
discuss the disagreement.`

4[5 minutes� partner discussion

Identify students who reason diderently
about the number of blocks in the tenth
step (as noted in the Activity Narrative) and
about whether �5 could be a number in
each pattern.

 onsider asking them to create a visual
display that shows their reasoning and
include details to help others understand

•

•
•

•

•

•
•
•

•
•

•

Grade 4, Unit 6

28



Unit 6 Lesson 1

�. List the total number of blocks in each of the
first five steps. 3rite two observations about
the numbers.

�. ,redict how many total blocks the tenth
step will have. "xplain or show your
reasoning.

3. 3ill a step ever have a total of �5 blocks�
"xplain or show your reasoning.

"tudent !esponses

,artner A�

�. 6, �, �0, ��, �4. Sample response� They are
all even numbers. "ach number is found by
adding � to the previous number. The
starting number is 6.

�. �4 square blocks. Sample response� I added
� five more times to �4.

3. No. Sample response� The number of
square blocks is always even.

,artner ��

�. ��, �3, �5, ��, ��. Sample response� They
are all odd numbers. The numbers are
increasing by �.

�. �� blocks. Sample response� I added � five
more times to ��.

3. 4es. Sample response� Adding � to �� three
more times gives �5.

their thinking.

"ynt/esis

Select previously identified students to
share their visual displays or otherwise
share their responses and reasoning to the
second question (about the number of
blocks in the tenth step).

Sequence students^ explanations to go
from the more concrete (using words or
lists of numbers) to the more abstract
(using expressions and operations).

ML!� �ompare and �onne*t

'eep the visual displays visible or record
students^ reasoning for all to see.

_3hat is the same and what is diderent
between the diderent strategies shared�`

� minutes� partner discussion

Highlight the similarities and diderences
across the various solution paths and
representations used to reason about the
same question. For example�

Alike� The pattern can be described
by using skip-counting, words,
addition, or multiplication. The
pattern was expressed in terms of
an increase by a fixed amount each
time.

!iderent� 3e could use diderent
numbers in the sequence as a
starting point for figuring out the
�0th term or to see if �5 is a value in
the sequence.

Lesson "ynt/esis �0 min

_Today we looked at several patterns. "ach of them shows steps that change according to a rule.`

•

•

•
•
•
•

�

�
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_3hat are some ways we used to describe and extend the patterns we saw�` (Using words, numbers,
and expressions.)

!isplay�

5, �0, �5, �0, �5, 30

_These numbers represent a possible pattern for Han^s bottle caps in the first activity.`

_How might we find the number of caps in the eighth step�` (Add 5 to 30 two times, , or
. )ultiply 5 by � or .)

_ ould �� be a number of bottle caps in a step in the pattern� 3hy or why not�` (No, because the
numbers in the patterns are all multiples of 5, and �� is not a multiple of 5.)

"uggested �enters

 an 4ou !raw It� (�[5), Stage 4� Area and ,erimeter (Supporting)

Five in a .ow� )ultiplication (3[5), Stage �� Factors �[� (Supporting)

!esponse to "tudent #/in2ing

Students start counting the �5th stage from the
third one, leading to an incorrect number of
triangles and squares.

Ne?t Day "upport

!uring the warm-up of the next lesson,
have students work with a partner to
discuss a correct response to the cool-
down.

�omplete �ool-Do>n

Grade 4, Unit 6
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Lesson 	: �atterns t/at !epeat

"tandards �lignments

Lesson �urpose

The purpose of this lesson is for students to analyze, describe, extend, and generate visual patterns in
which a series of symbols or shapes repeat by a rule, using structure and mathematical reasoning to
do so.

Addressing 4.+A. .5
�uilding Towards 4.+A. .5

#ea*/er--a*ing Learning Goals

Analyze, describe, and generate patterns
that follow a given rule.

"tudent--a*ing Learning Goals

Let^s look at shapes that repeat by a rule
and make some predictions about the
patterns they create.

In an earlier lesson, students analyzed and described features of patterns that followed a rule. In this
lesson, students do the same with designs with shapes that repeat according to a rule. Students begin
by examining the patterns visually. They look for structure and make use of it to extend the patterns
(),�). Later, they represent each shape in the pattern with numbers and reason about the repetition
mathematically—by using operations and observing the properties of the numbers (),�). The third
activity is optional as it provides an opportunity for extra practice.

�**ess -or:

"tudents >it/ Disabilities

Action and "xpression (Activity 3)

�nglis/ Learners

)L.� (Activity �)

Fnstru*tional !outines

How )any !o 4ou See� (3arm-up)

Lesson #imeline

3arm-up �0 min

Activity � �0 min

#ea*/er !eDe*tion  uestion

In an upcoming section, students will learn to
multiply multi-digit numbers. 3hat do you
notice in their work from today^s lesson that you
might leverage in that future lesson�

•

Grade 4, Unit 6
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Activity � �5 min

Activity 3 �5 min

Lesson Synthesis �0 min

 ool-down 5 min

Happy Faces

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

"tandards �lignments

"tudent--a*ing #as2 "tatement

!iego created a pattern with smiley faces.

�. "xtend !iego^s pattern by drawing the next 5 shapes.

�. If !iego numbered the smiley faces, what numbers would he write for the first 5 large smiley
faces�

3. 3ill the 4�nd smiley face be a large one or a small one� "xplain or show your reasoning.

"tudent !esponses

�. !raws � large smiley face and 4 smaller faces added to the original pattern.

�. 5, �0, �5, �0, �5

3. Small smiley face. Sample response� The large ones are multiples of 5, and 4� is not a multiple
of 5.

Addressing 4.+A. .5

�egin Lesson

Grade 4, Unit 6
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How )any !o 4ou See�  olorful Tiles

&arm-up �0 min

"tandards �lignments
�uilding Towards 4.+A. .5

This warm-up encourages students to look for structure in the ways the symbols or colors repeat and
to use grouping strategies or the structure they see (),�) to quantify something that would be tedious
to count individually. The work here prepares students to analyze and describe patterns formed by
repetition later in the lesson.

Fnstru*tional !outines

How )any !o 4ou See�

"tudent--a*ing #as2 "tatement

How many tiles do you see� How do you see them�

"tudent !esponses

�� tiles. Sample response�

I see the colors (or symbols) repeating every
four tiles. It repeats 6 times and there are �
extra tiles. is �0, and � more makes ��.

I see 6 reds (
) and 6 blues (�), and 5 greens (�)
and 5 yellows (�). .

I see multiple sets of red, blue, green, and
yellow. "ach set always starts with red and
ends with yellow. There are 5 full sets and one
incomplete set with only � tiles.

Laun*/

Groups of �

_How many do you see� How do you see
them�`

Flash image.

30 seconds� quiet think time

�*tivity

!isplay image.

_!iscuss your thinking with your partner.`

� minute� partner discussion

.ecord responses.

"ynt/esis

_3hat patterns helped you figure out how
many tiles there were�` (.epeating colors,
repeating symbols, repeating groups of 4
tiles)

•

•
•

•
•
•
•

•
•
•
•

•
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Grade 4

,atterns that .epeat

�*tivity � �0 min

"tandards �lignments
Addressing 4.+A. .5

In this activity, students analyze a pattern with repeating shapes and look for as many features of
the pattern as they can find. They then extend the pattern based on their observations. Students
also generate an original pattern of shapes that repeat by following a rule. The work here
prepares students to reason about such patterns represented numerically in the next activity.

���
 �iscussion �upports� !uring group work, invite students to take turns sharing their
responses. Ask students to restate what they heard using precise mathematical language and
their own words. !isplay the sentence frame� _I heard you say . . .` +riginal speakers can agree or
clarify for their partner.

d3ances� �istening, �pea)ing

�**ess -or �nglis/ Learners

"tudent--a*ing #as2 "tatement

�. Here is a pattern made by arranging shapes.

a. Look for as many features of patterns
as you can and describe them to your
partner.

b. 3hat rule might this pattern follow�

c. Use the rule to extend the pattern so
that it repeats one more time.

�.  reate a new pattern that uses only a circle
and one other shape, and that follows a new
rule.

a. Trade your pattern with your partner.

Laun*/

Groups of �

�*tivity

_Take a few quiet minutes to find more
than one feature of the pattern made with
shapes in the first problem. Then, share
your thinking with your partner.`

� minutes� quiet think time on the first part
of the first problem

3[4 minutes� partner work time on the rest
of the first problem

,ause for a discussion before students
proceed to the second problem. Invite
students to share their responses.

_Now, create a pattern of your own by

•

•

•
•
•

•

Grade 4, Unit 6

34



Unit 6 Lesson 2

Look for as many features of
patterns as you can and describe
them.

b. 3hat rule might your partner have
followed to create their pattern�

c. Use the rule to extend their pattern so
that it repeats one more time.

"tudent !esponses

�. Sample responses�

a. "very other shape is a triangle.  ircles
and squares are each 4 shapes apart.
"very 4 shapes make a set and the set
repeats.

b. Triangle, circle, triangle, square.
.epeat.

c. !raws a sequence of 4 shapes added
to the design.

�. Answers vary based on the pattern. Sample
responses�

a. Two triangles, � circle, � triangles, �
circle, and so on. "very third shape is a
circle. There are half as many circles
as there are triangles.

b. Triangle, triangle, circle. .epeat.

c. !raws � more triangles and � circle
added to the design.

repeating a circle and another shape.`
(Alternatively, students can create a
pattern that uses only two colors.)

_3hen you^re done, trade your pattern with
your partner and complete the rest of the
second problem.`

"ynt/esis

If time permits, invite �[� groups of
students to share their patterns.

Numbered ,atterns

�*tivity 	 �5 min

"tandards �lignments
Addressing 4.+A. .5

•

•

Grade 4, Unit 6
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In this activity, students number the shapes in the pattern from the first activity, examine and use
features of the numerical patterns to predict the shapes in particular spots.

"tudent--a*ing #as2 "tatement

Here is the pattern of shapes you saw earlier.

�. Number the shapes � to ��.

�. 4our teacher will assign you a shape. 3rite it
in every blank space and answer the
questions.

a. 3hat numbers were written for the
88888888888888888888s�

b. If you extend the pattern, what
numbers will be written for the next
two

888888888888888888888s�

c. 3hat number will the tenth
88888888888888888888 have� "xplain or
show your reasoning.

d. 3ill the 30th shape be a
88888888888888888888� "xplain or show
your reasoning.

"tudent !esponses

�.

�. Triangle�

a. �, 3, 5. �, �, ��

b. �3, �5

c. ��. Sample response� I added � to ��
four more times, which gives ��
( ).

d. No. Sample response� Triangles have
odd numbers and 30 is an even

Laun*/

Groups of 3[4

Assign each group member one shape in
the design.

_.ecord your assigned shape in the four
blanks in the second problem.`

�*tivity

_Number each shape in the pattern of
shapes from � to ��, in order.`

_Then, work independently to answer the
questions in the second problem, using the
shape assigned to you.`

_Afterwards, share your findings with your
group.`

5 minutes� independent work time

5 minutes� small-group discussion

)onitor for the diderent ways students
answer the questions. They may, for
instance�

use skip-counting (4, �, ��, . . .)

reason additively (add � or 4 each
time) or use _88888 more` language

reason multiplicatively or use the
term _multiples` (multiples of � or 4,
or groups of � or 4)

write addition or multiplication
expressions or equations

"ynt/esis

Invite one student who worked on each
shape to share their responses and
reasoning. .ecord the number sequences

•
•
•

•
•

•
•
•
•

�
�

�

�

•
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number.

Square�

a. 4, �, ��

b. �6, �0

c. 40. Sample response� I saw that the
tile numbers are multiples of 4, so I
found .

d. No. Sample response� �ecause 30 is
not a multiple of 4.

 ircle�

a. �, 6, �0

b. �4, ��

c. 3�. Sample response� The numbers
are increasing by 4 each time. I added
� times 4 to the first number, �, to get
the tenth number.

d. 4es. Sample response� 3hen I added 4
to �� three more times and I got 30.

for all to see.

_How are the numerical patterns the same�
How are they diderent�`

 lare^s ,attern

�*tivity 
 �5 min

"tandards �lignments
Addressing 4.+A. .5

This optional activity prompts students to generate a shape pattern given a rule and to describe
the numerical patterns that are created when they number the shapes. They make predictions
about whether a certain value or shape would appear in a particular position of the pattern (),�).

3hile students may make predictions in a number of ways, during the synthesis, highlight
reasoning that is based on the idea of multiples or adding a certain multiple to a number.

•
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Grade 4


ction and �5pression� �e3elop �5pression and �o++unication� ,rovide students with alternatives to
writing on paper. Students can share their learning verbally.
�upports accessi!ility for� �anguage, �onceptual �rocessing

�**ess -or "tudents >it/ Disabilities

"tudent--a*ing #as2 "tatement

 lare created a pattern using 3 shapes—a
triangle, a circle, and a square—that repeat in
that order.

�. !raw the first �0 shapes in  lare^s pattern.

�.  lare numbered her shapes. 3hat numbers
are the first 5 squares�

3. 3hat rule is the numerical pattern
following�

4. 3hat is the 3�st shape in  lare^s pattern�
"xplain or show your reasoning.

5.  lare wants to use 40 shapes in her
pattern and the last shape to be a square. Is
this possible� "xplain or show your
reasoning.

"tudent !esponses

�.

�. 3, 6, �, ��, �5

3. Sample responses� "ach number is a
multiple of 3.

4. Triangle. Sample response� The 30th tile
would be a square because .
The next tile would be a triangle.

5. No. Sample response� The 3�th shape would
be a square, so the 40th would be a triangle.
Forty is not a multiple of 3.

Laun*/

Groups of �

_ lare has in mind a particular
arrangement of shapes. Let^s see what her
design looks like and make some
predictions about it.`

�*tivity

_3ork independently for a few minutes,
and then share your thinking with your
partner.`

5[� minutes� independent work time

�[3 minutes� partner discussion

)onitor for the ways students�

describe the rule

reason about the 3�st shape in
 lare^s pattern

reason about whether a square
could be the last one of 40 shapes

"ynt/esis

Select students to share their responses
and reasoning to the last two problems.

If all students used the numerical pattern
that represents squares to help them find
the 3�st shape or to reason about the last
shape in a list of 40, ask�

_Is it possible to answer the last two
questions using the numerical
pattern that represents triangles�`
(4es. The numbers would be �, 4, �, .

•
•

•

•
•
•

�
�

�

•
•

�
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Unit 6 Lesson 2

. . 3e could keep adding 3 or
multiples of 3 to one of these
numbers to see if we get 3� at some
point.)

_Is it possible to use the numerical
pattern to represent the circles�`
(4es. The numbers would be �, 5, �, .
. . 3e could keep adding 3 or
multiples of 3 to one of these
numbers.)

_3hy might you want to use the numerical
pattern that represents the squares�` (The
numbers are all multiples of 3, which are
familiar numbers. 3e can reason using
only multiplication, instead of adding
repeatedly.)

�dvan*ing "tudent #/in2ing

If students extend the pattern one shape at a time until it reaches the 3�st term, consider asking�
_How can the numbers help us find the 3�st shape�`

Lesson "ynt/esis �0 min

_Today we explored patterns created by shapes that repeat according to a rule. 3hen we numbered
the shapes, we created a numerical pattern.`

!isplay numerical patterns that represent each
shape in the last activity�

Triangles� �, 3, 5, �, �

 ircles� �, 6, �0, �4, ��

Squares� 4, �, ��, �6, �0

_Here are some numerical patterns we saw in this lesson. How would you find the 50th number in each
pattern, without listing all 50 numbers�` (Sample responses�

For triangles� Add to �, or find

For circles� Add to ��, or find

For squares� Find the 50th multiple of 4, or .)

�

•

•
•
•
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Grade 4

"uggested �enters

 an 4ou !raw It� (�[5), Stage 4� Area and ,erimeter (Supporting)

Five in a .ow� )ultiplication (3[5), Stage �� Factors �[� (Supporting)

!esponse to "tudent #/in2ing

Students may find the 4�nd shape by drawing
all the smiley faces up to that point, rather than
by using numerical reasoning.

Ne?t Day "upport

�efore the warm-up, display reasoning that
mirrors a common misconception. Ask
students to make sense of the reasoning
and note any questions they have about it.
!iscuss possible revisions to the reasoning
and allow students to review and revise
their cool-downs.

�omplete �ool-Do>n

Grade 4, Unit 6
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Unit 6 Lesson 3

Lesson 
: �rom %isual �atterns to Numeri*al �atterns

"tandards �lignments

Lesson �urpose

The purpose of this lesson is for students to analyze, describe, and extend numerical patterns that
follow a rule.

�uilding +n 4.N�T.A.�, 4.+A.�.4
Addressing 4.+A. .5
�uilding Towards 4.N�T.�.5

#ea*/er--a*ing Learning Goals

Analyze patterns represented visually and
numerically.

Use numbers, words, and the idea of
factors and multiples to describe and
extend patterns in the features of
rectangles.

"tudent--a*ing Learning Goals

Let^s look at numerical patterns we can
write to describe patterns in rectangles.

,reviously, students explored growing and repeating patterns and reasoned about the patterns using
words, numbers, and operations. In this lesson, students investigate patterns in a geometric context
and explore how the side lengths, area, perimeter, and other features of a rectangle change when the
rectangle changes by a rule. In doing so, students practice looking for and making use of structure
(),�).

Students also practice reasoning quantitatively and abstractly (),�) as they interpret the values in
number sequences that represent geometric features of rectangles, and vice versa. (For example, 6, �,
�0, ��, . . . may represent the area, in square centimeters, of a series of rectangles whose width is �
centimeters and whose length grows by � centimeter each time.)

The second activity in this lesson is optional as it allows students more time to work with the ideas
from the first activity.

�**ess -or:

"tudents >it/ Disabilities

.epresentation (Activity �)

�nglis/ Learners

)L.� (Activity 3)

•

Grade 4, Unit 6

Unit 6 Lesson 3

41



Grade 4

Fnstru*tional !outines

)L.� Stronger and  learer "ach Time (Activity �), )L.3  larify,  ritique,  orrect (Activity �), Number
Talk (3arm-up)

Materials to Gat/er

Graph paper� Activity �

Lesson #imeline

3arm-up �0 min

Activity � �0 min

Activity � �0 min

Activity 3 �5 min

Lesson Synthesis �0 min

 ool-down 5 min

#ea*/er !eDe*tion  uestion

Identify who has been sharing their ideas in
class lately. )ake a note of students whose
ideas have not been shared and look for an
opportunity for them to share their thinking in
tomorrow^s lesson.

Another Set of .ectangles

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

"tandards �lignments

"tudent--a*ing #as2 "tatement

Here are steps � and 3 in a pattern of rectangles where a side length grows by 3 centimeters each
time.

�. !raw the missing rectangles in steps � and 4. Label the sides with their lengths.

�. 3rite a numerical pattern to represent the pattern. "xplain how your numerical pattern

Addressing 4.+A. .5

Grade 4, Unit 6
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Unit 6 Lesson 3

represents the rectangles.

3. If the pattern continues, could 50 represent the side length or area of one of the rectangles� If
so, which step� If not, why not� "xplain or show your reasoning.

"tudent !esponses

�.  ompleted drawing�

�. Sample responses�

Side length� 3, 6, �, ��, �5, ��

Area� 6, ��, ��, �4, 30, 36

,erimeter� �0, �6, ��, ��, 34, 40

3. Sample response� No, 50 is not a multiple of 3 so it can^t represent the side length of a
rectangle. It is not a multiple of 6, so it cannot represent the area of a rectangle.

Number Talk� ,atterns in )ultiplication

&arm-up �0 min

"tandards �lignments
�uilding +n 4.N�T.A.�
�uilding Towards 4.N�T.�.5

This Number Talk encourages students to rely on what they know about place value, multiples of 3 and
4, and properties of operations to find the value of products mentally. The reasoning elicited here will
be helpful as students use multiplication to find the area and perimeter of rectangles and look for
patterns in these measurements.

�
�
�

�egin Lesson

Grade 4, Unit 6
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Grade 4

Fnstru*tional !outines

Number Talk

"tudent--a*ing #as2 "tatement

Find the value of each expression mentally.

"tudent !esponses

60� �0 is and is or 60.

63� is one more group of 3 than ,
or is .

��0�

is twice , so it is twice 60,
which is ��0.

��6�

is � more groups of 3 (or 6
more) than .

4� is twice ��, so is two times as
much as or two times 63, which
is ��6.

Laun*/

!isplay one expression.

_Give me a signal when you have an answer
and can explain how you got it.`

� minute� quiet think time

�*tivity

.ecord answers and strategy.

'eep expressions and work displayed.

.epeat with each expression.

"ynt/esis

_How can one of the previous expressions
help us find the value of �` (3e can
take and double it to get . 3e
can take and add � threes.)

Growing .ectangles

�*tivity � �0 min

"tandards �lignments
�uilding +n 4.+A.�.4
Addressing 4.+A. .5

•
•
•
•

•
•
•

�
�

•
�

�

•
•
•

•
•
•

•
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Unit 6 Lesson 3

In this activity, students examine a pattern of rectangles and consider diderent numerical
patterns that could represent the rectangles. Students begin by analyzing claims about how the
rectangles are growing and work to make the claims clearer and more precise (),6). In doing so,
they notice that the numerical patterns that represent side lengths, perimeter, or area of the
rectangles each display a diderent rule. Students use the rules they observe to predict the value
in later terms in the sequence.

�epresentation� �e3elop �anguage and �y+!ols� "ngage in a brief whole-group discussion after the
partner discussion. .ecord language that students use while talking about the rectangles.
 onsider asking, _3hat can we count or measure in a rectangle�` so that all students have access
to vocabulary like units, side lengths, area, and perimeter for the rest of the activity.
�upports accessi!ility for� �onceptual �rocessing, �anguage

�**ess -or "tudents >it/ Disabilities

Fnstru*tional !outines

)L.3  larify,  ritique,  orrect

Materials to Gat/er

Graph paper

"tudent--a*ing #as2 "tatement

Here is a pattern of rectangles that follows a
rule.

,riya says, _"ach step increases by �.`

Noah says, _"ach step increases by 4.`

Lin says, _"ach step increases by �.`

�.  an you think of possible reasons that all of
them could be correct even though they
describe the patterns diderently�

�. .evise the statement made by each student
so that what they mean is clearer and more
precise.

Laun*/

Groups of �

!isplay the image of the rectangles.

_3hat do you notice� 3hat do you
wonder�`

30 seconds� quiet think time

30 seconds� partner discussion

,rovide access to graph paper, in case
requested.

�*tivity

.ead aloud ,riya, Noah, and Lin^s claims
about the rectangles and the first question.

_Let^s look at ,riya^s statement together.`

ML!
 �lari-y� �riti8ue� �orre*t

•
•
•

•
•
•
•
•
•

•
•
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Grade 4

3. ,riya writes the number list �, �, 3, 4, 5, 6 to
represent the first six steps of the pattern
she sees. 3rite a list of numbers to
represent the first six steps of the pattern
that Noah and Lin see.

4. ,redict what number ,riya, Noah, and Lin
will write for step �0 if the pattern of
rectangles continue. "xplain or show your
reasoning.

"tudent !esponses

�. Sample response� ,riya is describing the
number of rows in the arrays or a side
length of the rectangles. Noah is describing
the number of squares or the area. Lin is
describing the perimeter.

�. Sample response�

,riya� +ne side length of the
rectangles is increasing by � unit
each time.

Noah� The area of the rectangles is
increasing by 4 square units each
time.

Lin� The perimeter of the rectangles
is increasing by � units each time.

3. Noah� 4, �, ��, �6, �0, �4
Lin� �0, ��, �4, �6, ��, �0

4. ,riya� �0, because the number starts with �
and increases by � each time.

Noah� �0, because every number is a
multiple of 4, starting from . The �0th
multiple of 4 is or �0.

Lin� 4�, because, from the first number, the
numbers are growing by � nineteen more
times to get the �0th number. .

!isplay and read aloud ,riya^s claim� _"ach
step increases by �.`

_3hat do you think ,riya is trying to say� Is
anything unclear�`

� minute� quiet think time

� minute� partner discussion

_3ith your partner, work together to write
a revised statement that ,riya could say so
that her intention is clearer.`

!isplay and review the following criteria�

3rite in a complete sentence.

Include mathematical vocabulary
when possible.

Include an example, if possible.

�[3 minutes� partner work time

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

_3hat is the same and diderent about the
revisions to ,riya^s claim�`

_Take a few quiet minutes to analyze Noah
and Lin^s claims and revise them so that
their intentions are clearer. Then work with
your group to complete the activity.`

3[4 minutes� independent work time

5[6 minutes� group work time

)onitor for students who attend to
precision and clarity as they revise Noah^s
and Lin^s claims. Select them to share
during the synthesis.

"ynt/esis

Invite previously selected students to share
their explanations and revisions of Noah
and Lin^s claims. .ecord the revised claims
for all to see.

Select other students to share the
numerical patterns they wrote to represent
the rectangles, and how they made

�

�

�

•
•
•
•
•

•
�
�

�
•
•

•
•

•
•
•

•

•
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Unit 6 Lesson 3

predictions for the �0th number in each
pattern. .ecord their responses for all to
see.

�dvan*ing "tudent #/in2ing

Students may count individual squares within rectangles to find the area.  onsider asking�

_How might you find out the number of squares in the rectangle you just drew without
counting�`

_How might you find out the size of the next rectangle without drawing it�`

)ore Growing .ectangles

�*tivity 	 �optional� �0 min

"tandards �lignments
Addressing 4.+A. .5

This optional activity gives students an additional opportunity to reason about patterns in the side
lengths, area, and perimeter of rectangles that follow a rule.

Fnstru*tional !outines

)L.� Stronger and  learer "ach Time

"tudent--a*ing #as2 "tatement

Here is another pattern of rectangles that also
follows a rule.

Laun*/

Groups of �

!isplay the image of the rectangles.

_How many vertical columns do you see in
the rectangles�` (+ne in step �, two in step
�, and three in step 3.)

_How is the number of columns changing�`

•
•

•
•
•

•
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�. The number list �, �, 3, 88888, 88888, 88888
represents the number of vertical columns
in the first six steps of the pattern.  omplete
the number list.

�. Find another feature of the rectangles that
can be represented with a number list and
would show a pattern. 3rite at least one list
of numbers for the first six steps of that
feature.

Feature�
8888888888888888888888888888888888888888

Number list� 88888, 88888, 88888, 88888, 88888,
88888

3. 3ithout writing out all the numbers, predict
the 30th number in your list. "xplain your
reasoning by completing this sentence
frame�

I know that the 30th number is 88888
because . . .

"tudent !esponses

�. 4, 5, 6

�. Sample responses�

Number of squares� �, �6, �4, 3�, 40,
4�

,erimeter� ��, �0, ��, �4, �6, ��

Number of squares not on the
perimeter of the rectangle� 0, 0, 6, ��,
��, �4

3. Sample responses�

(It grows by � each time.)

_�esides vertical columns, what other
features of the rectangles could we count
or measure�` (Sample responses� Number
of rows, area or number of square units,
side lengths, perimeter)

_Let^s see what other patterns you can find
in this set of rectangles.`

�*tivity

_3ork on the activity independently for a
few minutes.`

5 minutes� independent work time

"ynt/esis

ML!� "tronger and �learer �a*/ #ime

_Find a partner who wrote a diderent
numerical pattern.`

_Take turns being the speaker and the
listener. If you are the speaker, share your
numerical pattern and your explanation for
the last problem. If you are the listener, ask
questions and give feedback to help your
partner improve their explanation for the
last problem.`

3[5 minutes� structured partner discussion.

.epeat with �[� other partners who chose
a diderent feature than you did.

_.evise your initial response to the last
question based on the feedback you got
from your partners.`

�[3 minutes� independent work time
�

�
�

•

•

•
•

•
•

•
•
•

•
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Unit 6 Lesson 3

Number of squares� �40, because
.

,erimeter� �6, because�

The 30th rectangle will be 30
by �, so its perimeter will be

or .

From the first number, ��, the
perimeter grows by � twenty-
nine times, so I added
or 5� to ��, which gives �6.

Number of squares not on the
perimeter� �6�, because�

From the sixth number, �4,
the number of squares grows
by 6 twenty-four more times.

, so I found
, which is �6�.

If we remove the outer layer
of squares from the 30th
rectangle, we^d have a
rectangle that is �� units wide
and 6 units tall. .

No Grid This Time�

�*tivity 
 �5 min

"tandards �lignments
Addressing 4.+A. .5

Students continue to analyze and describe patterns related to rectangles. In this activity, the
rectangles show no grid. To reason about possible patterns in the features of the rectangles,
students rely on what they know about the relationship between side lengths of a rectangle and
its perimeter and area.

�

�
�

�

�

�

�
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Grade 4

���� �ollect and �isplay� Synthesis� !irect attention to words collected and displayed from the
previous lessons. Invite students to borrow language from the display as needed, and update it
throughout the lesson.

d3ances� �on3ersing, �eading

�**ess -or �nglis/ Learners

"tudent--a*ing #as2 "tatement

Here are steps � and 4 in a pattern of
rectangles. +ne side length of the rectangle
increases by 5 units each time.

�. Sketch the missing rectangles in steps � and
3. Label the sides with their lengths.

�. 3rite two numerical patterns that each
represent the rectangles, from step � to step
6.

a. 3hat are you representing� �
8888888888888888888888888888888888888888

Numerical pattern� 88888, 88888, 88888,
88888, 88888, 88888

b. 3hat are you representing� �
8888888888888888888888888888888888888888

Numerical pattern� 88888, 88888, 88888,
88888, 88888, 88888

3. For each of the following questions, if you
answer yes, show how you know and state
the step number. If you answer no, explain
or show why not.

If the pattern continues�

a.  ould �� inches be a side length of a
rectangle�

b.  ould 300 square inches be the area

Laun*/

Groups of �

.ead the opening paragraph and the first
question as a class.

_Take a quiet minute to sketch the missing
rectangles. Label the sides.`

� minute� independent work time

Share responses and display the
completed sequence of four rectangles.

!isplay this sequence of numbers� 3, 3, 3, 3

Ask students� _How does this numerical
pattern represent the rectangles�` (The
length of the shorter side of the rectangle,
which doesn^t change.)

_Let^s think about other numerical patterns
that can represent the rectangles.`

�*tivity

�[�0 minutes� independent work time

3 minutes� partner discussion

)onitor for the diderent ways students
reason about the last set of problems.

"ynt/esis

See lesson synthesis.

•
•
•
•
•
•
•

•

•
•
•

•
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Unit 6 Lesson 3

of a rectangle in the pattern�

c.  ould �00 inches be the perimeter of
a rectangle in the pattern�

"tudent !esponses

�.  ompleted drawing�

�. Sample responses�

Side length� 5, �0, �5, �0, �5, 30

Area� �5, 30, 45, 60, �5, �0

,erimeter� �6, �6, 36, 46, 56, 66

3. Sample responses�

a. No, because the side length is either 3
or a multiple of 5.

b. 4es, because the area is always a
multiple of �5, and 300 is a multiple of
�5. The rectangle in step �0 has an
area of 300 square inches, because

.

c. No, because the perimeter always
ends with a 6 (or has 6 in the ones
place).

Lesson "ynt/esis �0 min

_Today we looked at a pattern of rectangles that follow a rule. 3e saw that we could write diderent
numerical patterns to represent the rectangles.`

!isplay the numerical patterns that represent the
side length, area, and perimeter of the rectangles
in the last activity.

Side length� 5, �0, �5, �0, �5, 30

Area� �5, 30, 45, 60, �5, �0

,erimeter� �6, �6, 36, 46, 56, 66

Invite students to share their responses and reasoning to the last set of questions in the last activity
(on whether a number in the pattern for the longer side length, area, and perimeter of the rectangles
in the sequence could have a certain value). .ecord their reasoning for all to see.

�
�
�
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Highlight reasoning that reinforces the idea of multiples (_�� is not a multiple of 5`), multiplicative
reasoning (_�0 times �5 is 300`), additive reasoning (_the perimeter increases by �0 each time`), and
place value (_the perimeter always has 6 in the ones place`).

"uggested �enters

 an 4ou !raw It� (�[5), Stage 4� Area and ,erimeter (Supporting)

Five in a .ow� )ultiplication (3[5), Stage �� Factors �[� (Supporting)

!esponse to "tudent #/in2ing

Students say that 50 could represent a side
length or the perimeter of a rectangle in the
pattern because they incorrectly recall multiples
of 3 and 6.

Ne?t Day "upport

�efore the warm-up, invite students to
work in small groups to discuss a correct
response to this cool-down.

�omplete �ool-Do>n

Grade 4, Unit 6
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Unit 6 Lesson 4

Lesson �: Numeri*al �atterns

"tandards �lignments

Lesson �urpose

The purpose of this lesson is for students to analyze numerical patterns and use their understanding of
place value and operations to find a rule and explain features of the pattern.

�uilding +n 3.+A.!.�
Addressing 4.+A. .5
�uilding Towards 4.N�T.�.5

#ea*/er--a*ing Learning Goals

Analyze and describe patterns in numbers
that follow a rule.

Use understanding of place value and
operations to explain and extend patterns
of numbers.

"tudent--a*ing Learning Goals

Let^s explore numerical patterns.

,reviously, students examined numerical patterns alongside visual patterns (diagrams of pattern
blocks, arrangements of shapes, attributes of rectangles, and so on). In this lesson, they focus solely on
numerical patterns, without a visual representation. Students use their understanding of operations
and place value to make sense of and explain patterns in multiples of numbers. Along the way,
students have multiple opportunities to look for and make use of structure and regularity (),�, ),�)
to solve problems.

The reasoning in this lesson helps to transition students to the work in the next section, in which
students explore strategies for multiplying single-digit numbers and multi-digit numbers up to four
digits, and for multiplying � two-digit numbers. The third activity is optional as it provides an
opportunity for extra practice.

This lesson has a Student Section Summary.

�**ess -or:

"tudents >it/ Disabilities

.epresentation (Activity �)

�nglis/ Learners

)L.� (Activity �)

•
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Grade 4

Fnstru*tional !outines

)L.5  o-craft -uestions (Activity 3), 3hich +ne !oesn^t �elong� (3arm-up)

Lesson #imeline

3arm-up �0 min

Activity � �0 min

Activity � �5 min

Activity 3 �0 min

Lesson Synthesis �0 min

 ool-down 5 min

#ea*/er !eDe*tion  uestion

3hat connections did students make between
the diderent strategies shared� 3hat questions
did you ask to help make the connections more
visible�

 ount by �

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

"tandards �lignments

"tudent--a*ing #as2 "tatement

'iran counted by � and recorded the numbers he counted�

� �6 �4 3� 40 4�

 ould �05 be a number that 'iran writes if he continued to count by �� "xplain or show your
reasoning.

"tudent !esponses

No. Sample response� �05 doesn^t have an even digit in the ones place.

Addressing 4.+A. .5

�egin Lesson

Grade 4, Unit 6
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3hich +ne !oesn^t �elong� Stacked Squares

&arm-up �0 min

"tandards �lignments
Addressing 4.+A. .5

This warm-up prompts students to carefully analyze and compare representations of patterns. Listen
for the language students use to describe and compare the elements of each pattern and give them
opportunities to clarify what they mean when they use numbers to describe the patterns (),6).

Fnstru*tional !outines

3hich +ne !oesn^t �elong�

"tudent--a*ing #as2 "tatement

3hich one doesn^t belong�

�

�

�

D

Laun*/

Groups of �

!isplay image.

_,ick one that doesn^t belong. �e ready to
share why it doesn^t belong.`

� minute� quiet think time

�*tivity

_!iscuss your thinking with your partner.`

�[3 minutes� partner discussion

Share and record responses.

"ynt/esis

_3hat features of the diagrams did you look
at when you tried to find which one doesn^t
belong�` (Sample response� the number of
small squares in each shape)

If time permits, ask students to think about
which one doesn^t belong if they pay attention
to the number of rows or the perimeter
rather than the number of squares.

•
•
•
•

•
•
•

•

•
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"tudent !esponses

Sample responses, assuming that the feature
being quantified in A, �, and ! is the number of
small squares in each shape�

A is the only pattern whose first value is not �.

� is the only pattern that doesn^t increase by
� each time, doesn^t have 4 or 6 as a value,
and doesn^t include only even numbers.

  is the only pattern that doesn^t show shapes
and doesn^t include a value greater than �.

! is the only pattern that doesn^t show only
four steps.

 ount by �0 and by �

�*tivity � �0 min

"tandards �lignments
�uilding +n 3.+A.!.�
Addressing 4.+A. .5

This activity prompts students to examine patterns in multiples of �0 and �, and to notice that the
digits in the multiples of � can be reasoned in relation to the more-familiar multiples of �0.
Students use what they know about the place value and operations to explain the patterns in
these multiples (),�). For instance, students may reason that, because � is � less than �0, to find

is to find the and then subtract � twelve times (or subtract ) from the
product.

The reasoning in this activity prepares them to notice patterns in the multiples of �00 and �� in
the next lesson.

•
•

•
•
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Unit 6 Lesson 4

���
 �iscussion �upports� Use multimodal examples to show the patterns of both columns. Use
verbal descriptions along with gestures, drawings, or concrete objects to show the connection
between the multiples of � and �0.

d3ances� �istening, �epresenting

�**ess -or �nglis/ Learners

�epresentation� 
ccess for �erception� Synthesis� Use pictures of the long rectangle base-ten blocks
to help students visualize the patterns. For example, display a picture of eight long rectangle
base-ten blocks.  ount by �0 while pointing to each block. Then, cross out one unit in each block
and discuss how this shows that counting by � is like multiplying by �0 and subtracting.
�upports accessi!ility for� �onceptual �rocessing, �isual �patial �rocessing

�**ess -or "tudents >it/ Disabilities

"tudent--a*ing #as2 "tatement

Andre^s class is choral counting by �0 and then
by �. The left column shows the numbers they
say when counting by �0.

�.  omplete the right
column with the first
ten numbers the class
will say when
counting by �.

3hat patterns do you
notice about the
features of the
numerical patterns�
)ake at least two
observations about
each list of numbers.

�oun#�ng
b& ��

�oun#�ng
b& �

�0
�0
30
40
50
60
�0
�0
�0

�00

�. For the numbers in the _counting by �0`
column, why do you think�

a. the digits in the tens place change the
way they do�

b. the digits in the ones place are the

Laun*/

Groups of �

.ead the opening paragraph as a class.

_3hich do you prefer, counting by �0 or
counting by �� 3hy�` ( ounting by �0
because I�ve been doing that since
kindergarten.)

30 seconds� partner discussion

_Let^s look at numbers we get by counting
by � and by �0 and see what patterns we
can find.`

�*tivity

_Take a few quiet minutes to work on the
first few problems. Then, share your
thinking and complete the rest of the
activity with your partner.`

5[6 minutes� independent work time

5[6 minutes� partner discussion

)onitor for students who�

can clearly explain the pattern of
the digits in multiples of �0 in terms
of place value

•
•
•

•
•

•

•
•
•

�
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way they are�

3. For the numbers in the _counting by �`
column, why do you think the digits in the
ones place change the way they do� "xplain
your reasoning.

"tudent !esponses

�.  ounting by �� �, ��. ��, 36, 45, 54, 63, ��,
��, �0. Sample responses�

 ounting by �0

The ones are always 0.

The tens go up by � each time.

 ounting by ��

There are no digits in the tens
place of the first number.
After that, it increases by �
each time.

The digit in the ones place
starts at � and goes down by �
each time.

�. Sample response�

The digit in the tens place goes up by
� because we^re adding �0 each time.

The digit in the ones place stays at 0
because adding a ten doesn^t change
the ones.

3. Sample response�  ounting by � is the same
as counting by �0 and then removing �. If
we add �0 each time, the digit in the ones
place doesn^t change, but because we^re
also removing �, the ones go down by �
each time.

notice connections between the
values in the two columns and use
them to explain the patterns in the
digits in multiples of �

"ynt/esis

!isplay the completed table.

Invite students to share the patterns they
noticed in the numbers in each column.
.ecord their observations by annotating
the numbers in the table.

If no students mentioned that the two sets
of numbers are multiples of �0 and
multiples of �, ask them about it.

Select previously identified students to
share their responses to the last two
problems.

If no students reason that counting by �
can be thought of as counting by �0 and
subtracting � each time, bring this to their
attention.

In other words, counting by � once means
, which is �.  ounting by � again

means adding another to �, or
, which is ��.  ounting by � a

third time means , which is ��.
And so on.

_ ounting by � eight times is the same as
counting by �0 eight times and subtracting
� eight times, or , which is

or ��.`

�dvan*ing "tudent #/in2ing

Students may not see that the digit in the ones place decreases by � each time the count goes up
by �.  onsider asking�

_3hat patterns do you see in the pair of numbers in each row�`

�
�
�

�
�

�

�

�

�

•
•

•

•

•

•

•

•
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Unit 6 Lesson 4

_How do you think the numbers in the ]counting by �^ column are related to those in the
]counting by �0^ column�`

 ount by ��

�*tivity 	 �5 min

"tandards �lignments
Addressing 4.+A. .5
�uilding Towards 4.N�T.�.5

In this activity, students continue to analyze patterns in numbers. This time, they look at the
relationship between multiples of �00 and multiples of ��. As in the previous activity, they rely on
their understanding of place value and operations to explain the patterns in the digits of the
numbers (),�). Although the use of the distributive property is not expected or made explicit, the
work in both activities in this lesson develops students^ intuition for seeing, for instance, that

.

"tudent--a*ing #as2 "tatement

Andre^s class did a choral count by ��. Here are
the first six numbers they said.

�. Study the list of numbers. )ake at least
3 observations about features of the
pattern.

�oun#�ng b& ��
��

���
���
3�6
4�5

Laun*/

Groups of �

_"arlier we counted by � and found some
patterns in the numbers. Now let^s see
what patterns we can find when we count
by ��.`

�*tivity

_3ork with your partner to complete the
activity.`

�[�0 minutes� partner work time

)onitor for students who�

Identify diderent patterns in the
numbers

•

•
•

•
•
•

�
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�oun#�ng b& ��
5�4

�. "xtend the list with the next four multiples
of ��. �e prepared to discuss how you know
what numbers to write.

3. 3hy do you think the digits in the numbers
change the way they do�

"tudent !esponses

�. Sample responses�

The digit in the ones place decreases
by � each time.

The digit in the tens place stays the
same.

The digit in the hundreds place
increases by � each time.

The numbers alternate between odd
and even.

The sum of the digits in each number
is always ��.

The digits in the hundreds place and
in the ones place always add up to �.

�. 6�3, ���, ���, ��0. Sample reasoning�

I followed the pattern and added � to
the hundreds place of the last
number and subtracted � from the
ones place.

I added �00 to the last number and
then subtracted � each time.

3. Sample response� Adding �� is the same as
adding �00 and then removing �. Adding
�00 makes the digit in the hundreds place

reason about the numbers in the
_counting by ��` column (multiples
of ��), by reasoning about multiples
of �00

"ynt/esis

Select students to share the features of the
patterns they noticed, making sure to
highlight the digits in each the hundreds,
tens, and ones place. Annotate the
numbers as needed.

Select other students to share how they
extended the patterns and record their
responses. If no students mentioned using
multiples of �00 as a strategy, discuss this
with students.

_ ounting by �� five times is the same as
counting by �00 five times and subtracting
� five times, or .`

_How can we use the pattern to find the
�0th multiple of ���` (Find and
subtract from it.)

�

�

�

�

�

�

�

�

�

•

•

•

•
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Unit 6 Lesson 4

increase by �. .emoving � makes the digit in
the ones place decrease by �. Nothing is
happening in the tens place.

 ount by �5

�*tivity 
 �optional� �0 min

"tandards �lignments
Addressing 4.+A. .5

In this optional activity, students investigate patterns in multiples of �5 and analyze and describe
features of the digits in the tens and ones place. The activity also prompts them to consider why
those features exist and to predict whether a given number could be a multiple of �5. The goal
here is not to elicit clear justifications, but rather to encourage students to use their
understanding of place value and numbers in base-ten to reason more generally about patterns
in numerical patterns.

This activity uses ���5 �o�craft �uestions. Advances� writing, reading, representing

Fnstru*tional !outines

)L.5  o-craft -uestions

"tudent--a*ing #as2 "tatement

"lena counted by �5 and recorded the numbers
she counted�

�5 30 45 60

�5 �0

�. 3rite the next four numbers she^d record if
she kept going.

�. 3hat patterns do you see� !escribe as

Laun*/

Groups of �

ML!� �o-�ra-t  uestions

!isplay only the opening sentence and list
of numbers, without revealing the
question(s).

_3rite a list of mathematical questions that
could be asked about this situation.`

� minutes� independent work time

•

•

•
•
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many as you can.

3.  hoose one pattern that you noticed and
explain why you think it happens.

4.  ould �50 be a number that "lena calls out
if she continued to count by �5� "xplain or
show your reasoning.

"tudent !esponses

�. �05, ��0, �35, �50

�. Sample responses�

The digit in the ones place alternates
between 0 and 5.

The digit in the ones place alternates
between odd and even.

"very other number is a multiple of
30.

The digit in the tens place alternates
between increasing by � and by �.

3. Sample responses�

The digit in the ones place alternates
between 0 and 5� Adding 5 to 0 gives
5 in the ones place. Adding 5 to 5
gives �0, with 0 in the ones place.

The numbers alternate between even
and odd� Adding 5 to a 0 in the ones
place gives 5 and makes the number
odd. Adding 5 to 5 in the ones place
gives �0 and a 0 in the ones place,
which makes the number even.

4. No. Sample responses�

"very number that ends in 0 is a
multiple of 30, and �50 is not a
multiple of 30.

�[3 minutes� partner discussion

Invite several students to share one
question with the class. .ecord responses.

_3hat do these questions have in
common� How are they diderent�`

.eveal the task (students open books), and
invite additional connections.

_Let^s see what patterns we can find when
we count by �5.`

�*tivity

_Take a few quiet minutes to work on the
activity. Afterwards, discuss your responses
with your partner.`

5 minutes� independent work time

5 minutes� partner discussion

)onitor for�

the diderent patterns students
notice

the diderent ways they explain the
patterns

the ways students reason about
whether �50 could be a number
being called out

"ynt/esis

Invite students to share the patterns they
noticed and their explanations for the
patterns. .ecord them for all to see.

Select other students to share their
explanation on whether �50 could be a
number that "lena calls said. Highlight
explanations that make use of the
structure in the numbers.

�dvan*ing "tudent #/in2ing

To answer the last question, students may try to count up by �5 and see if they would reach �50.
"ncourage students to see if any of the patterns they noticed could help them answer the

�

�

�

�

�

�

�

•
•
•
•
•

•

•
•
•

�

�

�

•

•
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question.

Lesson "ynt/esis �0 min

_Today we saw diderent features of patterns in the numbers that we get when counting by �, �0, ��,
and �00.` (Include �5, if students completed the optional activity).

_3hat new ideas did you have about patterns in this section�`

_3hat are you still wondering about patterns�`

"uggested �enters

 an 4ou !raw It� (�[5), Stage 4� Area and ,erimeter (Supporting)

Five in a .ow� )ultiplication (3[5), Stage �� Factors �[� (Supporting)

"tudent "e*tion "ummary

In this section, we looked at diderent patterns of shapes and patterns of numbers. 3e saw shapes that
grew or repeated by certain rules, and we used numbers to help us see how the shapes changed. Here
are some examples of the patterns�

Shapes that grow by a rule� add � row of equal-size squares

Area of the rectangle� 4,
6, �, �0, . . .

Shapes that repeat by a rule� triangle, circle, triangle, square, repeat

▲ � �, 3, 5, �, . .

◯ � �, 6, �0, . . .

▨ � 4, �, ��, . . .

•

•
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.ectangles that change by a rule� increase the length of the rectangle by 5 inches

Side length�
5, �0, �5, �0, . . .

Area�
�5, 30, 45, 60, . . .

,erimeter�
�6, �6, 36, 46, . . .

Numbers that change by a rule

Add �� �, ��, ��, 36, 45

Add �0� �0, �0, 30, 40, 50

Add ��� ��, ���, ���, 3�6, 4�5

Add �00� �00, �00, 300, 400, 500

3e learned to extend the patterns by first finding their rule. Sometimes we can use addition and
multiplication to represent a rule and then extend the pattern. +ther times we can see how the digits
in the numbers change to make predictions.

!esponse to "tudent #/in2ing

Students list every multiple of � rather than
using a pattern.

Ne?t Day "upport

�efore the warm-up, have students work in
small groups and compare their strategies
for answering the question. Allow them to
make revisions.

•

•
�
�

�
�

�omplete �ool-Do>n
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Unit 6 Lesson 5

"e*tion �: Multi-digit Multipli*ation

Lesson �: �rodu*ts �eyond ���

"tandards �lignments

Lesson �urpose

The purpose of this lesson is for students to find the product of a one-digit number and a two-digit
number in ways that make sense to them.

�uilding +n 3.+A.A.3
Addressing 4.N�T.�.5
�uilding Towards 4.N�T.�.5

#ea*/er--a*ing Learning Goals

)ultiply two-digit by one-digit whole
numbers in ways that make sense to them.

"tudent--a*ing Learning Goals

Let^s find products beyond �00.

In grade 3, students learned about multiplication and learned to find products within �00. "arlier in this
course, students identified factors and multiples, performed multiplicative comparison with whole
numbers and fractions, and used the structure of base-ten numbers and properties of operations to
find multiples of �0, �00, �,000, and so on.

This lesson is the first in a series focused on finding whole-number products beyond �00. Here,
students reason about equal-group situations involving one-digit and two-digit numbers in any way
that makes sense to them. In the first activity, students work with an array of objects to build on a
familiar representation. In the second activity, no visual representation is provided. Students may find
products by creating arrays or diagrams, decomposing a factor into smaller numbers or place value,
and using their understanding of properties of operations.

�**ess -or:

"tudents >it/ Disabilities

.epresentation (Activity �)

�nglis/ Learners

)L.� (Activity �)

Fnstru*tional !outines

)L.�  ompare and  onnect (Activity �), Number Talk (3arm-up)

•
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Materials to Gat/er

Tools for creating a visual display� Activity �

Lesson #imeline

3arm-up �0 min

Activity � �5 min

Activity � �0 min

Lesson Synthesis �0 min

 ool-down 5 min

#ea*/er !eDe*tion  uestion

3hat was the best question you asked students
today� 3hy would you consider it the best one
based on what students said or did�

.ows of Seats

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

"tandards �lignments

"tudent--a*ing #as2 "tatement

A theater has � rows of seats and �� seats in each row. How many seats are in the theater� Show
your reasoning.

"tudent !esponses

��6 seats. Sample response�

"ight rows of �0 is �60, and � rows of � is 56.

"ight rows of 30 is , which is �40. �ecause there are �� seats per row and not 30 seats
per row, I subtracted or �4 from �40, which gives ��6.

I know is 54, so is twice 54 or �0�, and is twice �0�, which is ��6.

Addressing 4.N�T.�.5

•
•
•

�egin Lesson
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Number Talk� A Number Times Some )ultiple of �0

&arm-up �0 min

"tandards �lignments
Addressing 4.N�T.�.5

This Number Talk encourages students to decompose factors and to rely on the distributive property
to mentally solve. The strategies elicited here will be helpful later in the lesson when students multiply
up to four-digit numbers by one-digit numbers, and later in the section when they multiply � two-digit
numbers by decomposing factors.

Fnstru*tional !outines

Number Talk

"tudent--a*ing #as2 "tatement

Find the value of each expression mentally.

"tudent !esponses

�40� is or , which is
�40.

�50� so .

300� is doubled.

450� is or , which
is 450.

Laun*/

!isplay one expression.

_Give me a signal when you have an answer
and can explain how you got it.`

� minute� quiet think time

�*tivity

.ecord answers and strategy.

'eep expressions and work displayed.

.epeat with each expression.

"ynt/esis

_How did the first three expressions help you
find the value of �` (I know that

is . I doubled the
value of to get the value of and
then I subtracted 30 from it to get the value of

.)

•
•
•
•

•
•
•
•

•
•
•

•
•
•

•
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"lena^s Sticky Gift

�*tivity � �5 min

"tandards �lignments
�uilding +n 3.+A.A.3
�uilding Towards 4.N�T.�.5

In this activity, students build on grade 3 work with arrays to consider how to find the total
number in an array without counting by �. Students are not asked to find the answer, but instead
share their strategies for doing so. This allows teachers to observe how students make sense of
multiplying larger numbers.

Students may decompose the larger array of stickers into two smaller arrays using the distributive
property to determine the product (),�). They may also use the idea of doubling and tripling to
find the product. (For instance, they may start with and triple the result to get .)

This activity uses ���	 �o+pare and �onnect. Advances� representing, con3ersing

���� �ollect and �isplay�  irculate, listen for, and collect the language students use as they create
a display of their strategies. +n a visible display, record words and phrases such as� decompose,
partition, associative property, distributive property, and array. Invite students to borrow
language from the display as needed, and update it throughout the lesson.

d3ances� �on3ersing, �eading

�**ess -or �nglis/ Learners

Fnstru*tional !outines

)L.�  ompare and  onnect

Materials to Gat/er

Tools for creating a visual display

"tudent--a*ing #as2 "tatement

"lena receives a sheet of fancy stickers as a gift.

Laun*/

Groups of �

Give each group tools for creating a visual
display.

•
•
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How many stickers are there� "xplain or show
how you would find out without counting every
sticker.

"tudent !esponses

Sample responses�

�*tivity

_Take a few quiet minutes to answer the
question. Then, compare your strategy with
your partner^s.`

3 minutes� independent work time

� minutes� partner discussion

ML!� �ompare and �onne*t

_ reate a display that shows both of your
ideas. .ecord your thinking so that it can
be followed by others.`

5 minutes� partner work time

)onitor for students who�

decompose the two-digit factor by
place value and use a drawing or an
expression to show the
decomposition (for example�
partition the �3 columns in the
array into �0 and 3 columns)

write expressions that involve the
distributive or associative properties
(as noted in Student .esponses)

3 minutes� gallery walk

"ynt/esis

_3hich ideas did you see the most as you
walked around today�`

30 seconds� quiet think time

Invite students to share their strategies and
reasoning.

To highlight similarities and diderences,
consider comparing and contrasting the
strategies using the term _decompose.`

�dvan*ing "tudent #/in2ing

If students choose to count the number in the first column or the first row and then skip-count by
that number, consider asking them how they might record that strategy (other than writing _skip-
count by 6` or _skip-count by �3`).

•

•

•

•
•

•

•
•

�

�

•

•
•
•
•
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)ore and )ore Stickers

�*tivity 	 �0 min

"tandards �lignments
Addressing 4.N�T.�.5

In this activity, students use strategies and representations that make sense to them to find
products beyond �00. As before, the context of stickers lends itself to be represented with an
array. The factors are large enough, however, that doing so would be inconvenient, motivating
other representations or strategies (),�). Look for the ways that students extend or generalize
previously learned ideas or representations to find multiples of larger two-digit numbers. 3hile
many of the student responses are written with expressions, students are not expected to
represent their reasoning using equations and expressions as this time. Teachers may choose to
represent student reasoning using equations and expression so students can start connecting
representations.

After students work on the first problem, pause to discuss some possible representations for
finding the number of stickers. "ach of the representations show diderent ways to represent the
decomposition of a factor and students may decompose the factors in a variety of ways.

A. I created an array and decomposed it into
smaller arrays.

�. I drew a diagram and decomposed it into
smaller sections.

 . I decomposed the �� and wrote one or
more expressions or equations.

!. I decomposed the � and wrote one or more
expressions or equations.

 onsider using the _four corners` structure to allow for movement and for interactions among
students who might not typically interact. ,ost each of the four strategies in a diderent corner of
the classroom. For the representations that use arrays or rectangular diagrams, it may help to
give examples of decomposing based on �[� samples of student work that you observe during

Grade 4, Unit 6
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!e8uired �reparation

 reate 4 posters showing the 4 representations shown in the activity narrative.

the activity. Then, ask students to move to a corner based on their reasoning strategy and
representation.

�epresentation� �e3elop �anguage and �y+!ols� �efore displaying the four strategies shown in the
Activity Narrative, activate background knowledge. Ask, _3hat does it mean to decompose a
number�` 3hile reviewing the strategies, ask students to engage with their classmate^s
explanations by asking, _How did your classmate decompose �� (or �)�` For students who need
extra support approaching question �, begin by asking, _How might you decompose 4��`
�upports accessi!ility for� �e+ory, �anguage

�**ess -or "tudents >it/ Disabilities

"tudent--a*ing #as2 "tatement

�. "lena has another sheet of stickers that has
� rows and �� stickers in each row. How
many stickers does "lena have� "xplain or
show your reasoning.

�. Noah^s sticker sheet has 3 rows with 4�
stickers in each row. Andre^s sticker sheet
has � rows with �3 stickers in each row.

3ho has more stickers� "xplain or
show your reasoning.

"tudent !esponses

�. Sample responses�

Ten rows of �� is or ��0, so �
rows of �� is �� fewer than ��0 or

, which is ���.

Nine rows of �0 make ��0
( ) and � rows of � make
�, so altogether there are ���.

�. Andre has more stickers. Sample reasoning�

Noah� and ,
and .

Laun*/

As a class, read the first problem about
"lena^s stickers.

_)ake an estimate� !o you think "lena has
fewer than �00 stickers, between �00 and
�00, or more than �00�`

30 seconds� quiet think time

,oll the class on their estimates (fewer than
�00, between �00 and �00, or more than
�00).

_Turn to your partner and explain how you
made your estimate.`

� minute� partner discussion

�*tivity

_Take a few quiet minutes to find the exact
number of stickers "lena has and explain
or show your reasoning.`

�[3 minutes� independent work time

!isplay the four representations shown in
the activity narrative.

_3hich representation best describes your

•

�

�

�

•
•

•
•

•
•

•

•
•
•
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Grade 4

Andre� � groups of �0 make �40 and
� more groups of 3 make ��, and

.

approach� If none of them does, create a
display that shows your thinking.`

,oll the class on their representations.
Select a student who uses each strategy to
explain more fully how they solved the
problem.

_Now answer the last question using any of
these representations or another one that
makes sense to you.`

5[� minutes� group work time

)onitor for the strategies students use to
find and .

"ynt/esis

See lesson synthesis.

�dvan*ing "tudent #/in2ing

If students start to draw arrays to represent and , ask them if they could represent
the factors in another way that doesn^t require drawing individual dots for the stickers.

Lesson "ynt/esis �0 min

_Today we multiplied a two-digit number by one-digit number.`

!isplay and for all to see. Invite students to share their strategies for finding the value of
each product.

_To find the value of , some of you started by finding —with or without drawing
diagrams—and others started by finding . If you started with , what did you do next�` (Add

.) _If you started with , what did you do next�` (Subtract .)

_To find the value of , some of you found first and then . 3hy did you decide to
decompose the �3 into �0 and 3�` (It makes it possible to multiply the � by a multiple of �0, which is
easier than multiplying � by a number that is not a multiple of �0.)

�

•

•

•
•

•
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Unit 6 Lesson 5

"uggested �enters

 an 4ou !raw It� (�[5), Stage 4� Area and ,erimeter (Supporting)

Five in a .ow� )ultiplication (3[5), Stage �� Factors �[� (Supporting)

!esponse to "tudent #/in2ing

Students find a number of seats other than ���. Ne?t Day "upport

After the warm-up, have students discuss
with a partner their strategies for the cool-
down and allow time to make revisions to
their thinking.

The work of this lesson builds from the
multiplication concepts developed in a previous
unit.

�rior Unit "upport

Grade 3, Unit 4, Section  � )ultiplying Larger
Numbers

�omplete �ool-Do>n

Grade 4, Unit 6
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Grade 4

Lesson 6: Multiply #>o-digit Numbers and �ne-digit

Numbers

"tandards �lignments

Lesson �urpose

The purpose of this lesson is for students to multiply a two-digit number and a one-digit number using
place value understanding.

Addressing 4.N�T.�.5

#ea*/er--a*ing Learning Goals

)ultiply two-digit and one-digit whole
numbers using place value understanding
and properties of operations.

"tudent--a*ing Learning Goals

Let^s multiply two-digit and one-digit
numbers.

In the previous lesson, students solved two-digit multiplication problems in a way that made sense to
them. They discussed decomposing factors and considered diderent representations of their strategy.
In this lesson, students extend these ideas to find the value of products beyond �00, focusing on
representations and strategies based on place value and the properties of operations, which are
familiar from grade 3.

Students analyze base-ten diagrams and diagrams that involve rectangles, some of which are
partitioned by place value. They explain how the diagrams represent multiplication and make
connections between them, deepening their understanding of place value and properties of
operations. At the end of the lesson, students consider a rectangular diagram that will be used through
the rest of the section.

�**ess -or:

"tudents >it/ Disabilities

"ngagement (Activity �)

�nglis/ Learners

)L.� (Activity �)

Fnstru*tional !outines

Notice and 3onder (3arm-up)

•
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Unit 6 Lesson 6

Lesson #imeline

3arm-up �0 min

Activity � �0 min

Activity � �5 min

Lesson Synthesis �0 min

 ool-down 5 min

#ea*/er !eDe*tion  uestion

3hat strategy did most students use in their
work today� 3hat strategy did you anticipate
today� 3hich did you not anticipate�

.epresent the ,roduct

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

"tandards �lignments

"tudent--a*ing #as2 "tatement

Find the value of . Use a diagram if it is helpful.

"tudent !esponses

Sample response�

Addressing 4.N�T.�.5

Notice and 3onder� 3ith and 3ithout a Grid

&arm-up �0 min

�egin Lesson

Grade 4, Unit 6
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Grade 4

"tandards �lignments
Addressing 4.N�T.�.5

The purpose of this warm-up is to elicit students^ prior knowledge of area and the idea that a rectangle
can be decomposed into smaller rectangular regions. Students look at 4 diderent area diagrams they
used in grade 3. The reasoning here will be useful when students use diagrams to multiply two- and
one-digit numbers in a later activity. 3hile students may notice and wonder many things about the
number of units within the area of the gridded region, focus on the connections between the diagrams
with a grid and those without.

Fnstru*tional !outines

Notice and 3onder

"tudent--a*ing #as2 "tatement

3hat do you notice� 3hat do you wonder�

"tudent !esponses

Students may notice�

Two rectangles are gridded and have no
numbers. The other two have no grid and
have numbers.

In the first two diagrams, there are �3
squares in each row and 4 squares in each
column.

A portion of the gridded rectangle is shaded.

Some rectangles have the side lengths
marked.

The last rectangle is partitioned into two
sections.

Students may wonder�

Laun*/

Groups of �

!isplay the image.

_3hat do you notice� 3hat do you wonder�`

� minute� quiet think time

�*tivity

_!iscuss your thinking with your partner.`

� minute� partner discussion

Share and record responses.

"ynt/esis

_3hat do you know about the �3 and 4 in the
first ungridded rectangle�` (They are side
lengths. They correspond to the number of
squares across and the number of squares
down in the first rectangle.)

_3hat about the �0, 3, and 4 in the second
ungridded rectangle�` (The �0 and 3 are
numbers that add up to �3. The 4 is the
length of the shorter side.)

_How are the four diagrams related� Name as
many connections as you see.` (Sample
responses�

•

•

•
•
•

•
•
•
•

•
•
•

•

•

•
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Unit 6 Lesson 6

3here are the numbers in the gridded
rectangles�

3hy is the second rectangle shaded�

!o the four diagrams represent the same
rectangle�

They all represent the same rectangle.
They have the same side lengths and
the same area.

The first two show the number of
square units that fit in the rectangle.
The last two don^t show it but we can
tell by multiplying the side lengths.

The shaded portion in the second
gridded rectangles shows the
portion in the fourth rectangle.)

If no students mentioned the area of the
rectangles in their analysis, ask� _How might
we find the area of the rectangles�` (For the
gridded rectangles, we can count the unit
squares or multiply the number of units
across and down. For the other two, we can
multiply the side lengths.)

Tyler�s !iagrams

�*tivity � �0 min

"tandards �lignments
Addressing 4.N�T.�.5

This activity prompts students to make sense of base-ten diagrams for representing
multiplication. The representation supports students in grouping tens and ones and encourages
them to use place value understanding and to apply the distributive property (),�).

This activity is an opportunity for students to build conceptual understanding of partial products
in a more concrete way. In the next activity, students will notice that working with these drawings
can be cumbersome and transition to using rectangular diagrams, which are more abstract.

"tudent--a*ing #as2 "tatement

�. To find the value of , Tyler uses a
base-ten diagram, as shown here.

Laun*/

Groups of 3[4

•
•
•

�

�

�

•

•
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Grade 4

a. 3here is the 36 in Tyler�s diagram�

b. 3here is the 4 in Tyler^s diagram�

c. 3hat is the value of �

�. Here is a diagram
Tyler made to find the
value of .

"xplain or show how
his diagram helps him
find the value of

.

"tudent !esponses

�. a. "ach row has 3 tens and 6 ones.

b. There are 4 rows of 3 tens and 6 ones.

c. �44. Sample responses�

There are �� tens and �4 ones,
or ��0 and �4, which make
�44.

,
which is �44.

�. Sample responses�

The � tens make �0, and the � groups
of � ones make ��, so the product is

, which is �6�.

�*tivity

5 minutes� independent work time on the
first problem

�[3 minutes� partner discussion

3[4 minutes� independent work time on
the second problem

)onitor for students who use diderent
methods to find the value of in the
first problem.

"ynt/esis

Select � students who organized the
diagram in the first problem in diderent
ways and then compare to what Tyler did.

Invite selected students to share their
method for finding the value of .

_How are these methods the same� How
are they diderent�`

_How are these methods like what Tyler did
to find the value of � How are they
diderent�`

�

�

�

�

�

•
•
•
•

•

•
•
•
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Unit 6 Lesson 6

Two 'inds of !iagrams

�*tivity 	 �5 min

"tandards �lignments
Addressing 4.N�T.�.5

This activity continues to encourage place value reasoning for finding the product of a two-digit
factor and a one-digit factor.

Students make sense of two representations that show the two-digit factor decomposed by place
value� a base-ten diagram and a rectangle. The latter looks like an area diagram that students
have used in grade 3, where the side lengths of a rectangle represents two factors. As the factors
become larger, however, it becomes necessary to draw rectangles whose side lengths are not
proportional. 3hen rectangles no longer accurately represent area, the term _area diagrams` is
not used. Instead, _rectangular diagrams` is used in teacher materials and _diagrams` in student
materials.

Students then choose a representation to use to find products and write corresponding
expressions. In the synthesis, they learn that the results of multiplying a part of one factor by the
other factor can be called _partial products.` In future lessons, students will use rectangular
diagrams to represent multiplication of larger numbers.

���� �tronger and �learer �ach �i+e� Synthesis� �efore the whole-class discussion, give students
time to meet with �[3 partners to share and get feedback on their response to which method
they prefer when multiplying 6 by 53. Invite listeners to ask questions, to press for details, and to
suggest mathematical language. Give students �[3 minutes to revise their written explanation
based on the feedback they receive.

d3ances� �riting, �pea)ing, �istening

�**ess -or �nglis/ Learners

�ngage+ent� �ro3ide 
ccess !y �ecruiting Interest� +ptimize meaning and value. Invite students to
share examples from their own lives in which they might need to multiply two-digit and one-digit
numbers. Invite them to imagine and share why Han and ,riya might be multiplying 6 times 53.
�upports accessi!ility for� 
ttention, �ocial��+otional �unctioning

�**ess -or "tudents >it/ Disabilities

Grade 4, Unit 6
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Grade 4

"tudent--a*ing #as2 "tatement

�. ,riya drew a base-ten diagram to multiply
. She said it shows that the product

can be found by adding 300 and ��.

a. 3here do you see 6 and 53 in her
diagram�

b. 3here do you see 300 and �� in
,riya^s diagram� 3hat do they
represent�

�. Han drew this diagram to multiply �

3here do you see 300 and �� in his
diagram� 3hat do they represent�

3. 3hich diagram do you prefer for multiplying
� Han^s way or ,riya^s way� "xplain

your reasoning.

4. Find the value of .

5. !raw a diagram to represent each
multiplication expression. Then, find the
value of each product.

a.

b.

"tudent !esponses

�. Sample response�

"ach row has 5 tens and 3 ones,
which represent 53. The six rows
represent the 6.

The 300 is the 30 tens, which comes
from 6 groups of 5 tens. The �� is the

Laun*/

Groups of �

�*tivity

_Take a few quiet minutes to work on the
activity. Afterward, share your thinking with
your partner.`

6[� minutes� independent work time

3[4 minutes� partner discussion

As students work on the last problem,
monitor for those who�

recognize that base-ten drawings
are cumbersome and a less eccient
way to find the product

draw diagrams that show the two-
digit side length partitioned by tens
and ones

write expressions that show place
value reasoning

use the distributive property (find
the partial products, then add to
find the value of the product)

"ynt/esis

Select �[3 students to share their
responses and reasoning.

_How are Han^s and ,riya^s diagrams
similar�` (They both show the 53 as 50 and
3. They multiply the parts and add them to
find the total value.)

_How are they diderent�` (Han just drew a
rectangle, and ,riya drew all the tens and
ones.)

_3hat expressions can you write to show
how to multiply � 3hat is the
product�` ( . The product
is 3��.)

"xplain that the 300 and �� in both Han^s
and ,riya^s diagrams are called partial

�

�

•

•

•
•
•

�

�

�

�

•
•

•

•

•
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Unit 6 Lesson 6

�� ones, which comes from 6 groups
of 3.

�. Sample response� The 300 and �� are areas
of the smaller rectangles in the diagram. 300
is and the �� is .

3. Sample responses�

Han^s way, because it is easier to see
and multiply the numbers.

,riya^s way, because it^s easier to
count the tens and ones.

4.

5. a. ���

b. 603

products. "ach is found by multiplying a
part of one of the factors by the other
factor.

For the last problem, if students do not
partition their rectangular diagrams by
place value, display the sample diagrams as
shown in the student responses without
products. Ask�

_3hat expressions can we write to
represent each part of the
diagram�` ( and
or and .)

_How does partitioning the two-digit
number into tens and ones help to
find the product�` (Finding multiples
of ten and facts like is easier
than finding a product of say, 36
and �. Then we can add the smaller
products together to find the total
product.)

Lesson "ynt/esis �0 min

_Today we used diderent diagrams and expressions to represent multiplication.`

!isplay and a blank rectangle.

_How could we use this rectangle to represent �` (,lace � on one of the sides of the rectangle
and partition the rectangle to show �� across the other side.)

Label the rectangle and partition the rectangles to show �� decomposed into �0 and �.

�

�

•

�

�
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Grade 4

_How does this diagram help us find the value of �` ( is hard to do mentally, but I know
that it is like finding the area of a rectangle with side lengths � and ��. I can decompose the rectangle
into smaller rectangles and add the areas of the smaller rectangles to find the area of the large
rectangle. Also, I can do and in my head, which makes the multiplication easier.)

_3hat is the value of the product�` (63�, because is 560 and is ��, and )

"uggested �enters

 an 4ou !raw It� (�[5), Stage 4� Area and ,erimeter (Supporting)

Five in a .ow� )ultiplication (3[5), Stage �� Factors �[� (Supporting)

!esponse to "tudent #/in2ing

Students use a diagram, but find a value other
than 4�� as the product.

Ne?t Day "upport

Launch warm-up or activities by
highlighting important representations
from previous lessons.

�omplete �ool-Do>n

Grade 4, Unit 6
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Unit 6 Lesson 7

Lesson �: Multiply #/ree- and �our-digit Numbers by

�ne-digit Numbers

"tandards �lignments

Lesson �urpose

The purpose of this lesson is for students to multiply a whole number of up to four digits by a one-digit
number by decomposing factors by place value, finding partial products, and using properties of
operations.

Addressing 4.N�T.�.5

#ea*/er--a*ing Learning Goals

)ultiply three- and four-digit numbers
using place value understanding and
properties of operations.

"tudent--a*ing Learning Goals

Let^s multiply three- and four-digit numbers
by one-digit numbers.

In the previous lesson, students represented multiplication using base-ten diagrams and rectangular
diagrams, and used place value reasoning to multiply two-digit numbers by one-digit numbers. In this
lesson, they use rectangular diagrams and expressions to multiply up to four-digit numbers by one-
digit numbers. They continue to use place value reasoning to decompose the multi-digit factor and to
use partial products in their computation.

Students should have multiple opportunities to hear the term _partial products` as referring to the
results of multiplying a part of one factor and the other factor (or a part of one factor and a part of the
other factor).

�**ess -or:

"tudents >it/ Disabilities

.epresentation (Activity �)

�nglis/ Learners

)L.� (Activity �)

Fnstru*tional !outines

"stimation "xploration (3arm-up)

•

Grade 4, Unit 6
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Grade 4

Lesson #imeline

3arm-up �0 min

Activity � �5 min

Activity � �0 min

Lesson Synthesis �0 min

 ool-down 5 min

#ea*/er !eDe*tion  uestion

How can you leverage each of your student^s
ideas to support them in being seen and heard
in tomorrow^s math class�

The 2alue of the ,roduct

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

"tandards �lignments

"tudent--a*ing #as2 "tatement

Find the value of . Show your reasoning.

"tudent !esponses

�,30�. Sample response�

Addressing 4.N�T.�.5

"stimation "xploration� )ysterious Area

&arm-up �0 min

�egin Lesson

Grade 4, Unit 6
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Unit 6 Lesson 7

"tandards �lignments
Addressing 4.N�T.�.5

The purpose of an "stimation "xploration is to practice the skill of estimating a reasonable answer
based on experience and known information. Listen for the diderent ways students use their
understanding of place value to estimate the area and explain why an estimate is too low or too high.

Fnstru*tional !outines

"stimation "xploration

"tudent--a*ing #as2 "tatement

3hat is the area of the rectangle�

.ecord an estimate that is�

#oo lo% abou# r�g�# #oo ��g�

"tudent !esponses

Too low� �,�00 to �,000.

About right� �,�00 to �,400

Too high� �,500 or higher

Laun*/

Groups of �

!isplay the image.

_3hat is an estimate that^s too high�` _Too
low�` _About right�`

� minute� quiet think time

�*tivity

_!iscuss your thinking with your partner.`

� minute� partner discussion

.ecord responses.

"ynt/esis

_Is your estimate greater or less than the
actual product�` (greater)

_How could we find the actual product�`
( , or subtract from
�,400)

Larger Numbers to )ultiply

�*tivity � �5 min

•
•
•

•
•
•
•

•
•
•

•
•
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"tandards �lignments
Addressing 4.N�T.�.5

In this activity, students use rectangular diagrams to represent multiplication of three-digit and
one-digit numbers. Though students may decompose the multi-digit factor in diderent ways, the
activity is designed to encourage them to decompose it by place value—into hundreds, tens, and
ones.

���� �ollect and �isplay� Synthesis� !irect attention to words collected and displayed from the
previous activity. Invite students to borrow language from the display as needed, and update it
throughout the lesson.

d3ances� �on3ersing, �eading

�**ess -or �nglis/ Learners

"tudent--a*ing #as2 "tatement

�.  lare drew this diagram.

a. 3hat multiplication expression can be
represented by the diagram�

b. Find the value of the expression. Show
your reasoning.

�.  onsider the expression .

a. !raw a diagram to represent the
expression.

b. Find the value of the expression. Show
your reasoning.

3. Lin drew a diagram to represent .

a.  omplete Lin^s diagram.

b. 3rite an expression to represent the

Laun*/

Groups of �

�*tivity

_3ork with your partner on the first
problem. Then, try the rest of the activity
independently.`

� minutes� group work time on the first
problem

5[� minutes� independent work time on
the rest of the activity

3 minutes� partner discussion

)onitor for students who�

write expressions that show the
multi-digit factor decomposed by
place value

draw diagrams that partition the
multi-digit factor by place value

"ynt/esis

Invite several students to share diagrams

•

•

•
•
•
•

�

�

•
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Unit 6 Lesson 7

value of each part of the diagram.

c. Find the value of . Show your
reasoning.

"tudent !esponses

�. a.

b.

�. a.

b.

3. a.

b.

c.

they drew to represent .

As each student shares, consider asking the
class�

_3here do you see the parts of the
factor that was decomposed�`

_3hat expressions are represented
in the diagram�`

.ecord expressions as students share.

&ada^s "rrors

�*tivity 	 �0 min

"tandards �lignments
Addressing 4.N�T.�.5

This activity extends students� work with multiplication to include a factor with up to four digits.
Students begin to generalize that they could decompose any number into parts and multiply the

•
�

�

•

Grade 4, Unit 6
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Grade 4

parts. In this activity, students analyze a common error when multiplying. The work they look at
does not apply place value understanding and therefore represents a product that is
unreasonable for the given expression. 3hen students analyze &ada�s work, find her errors and
explain their reasoning, they critique the reasoning of others (),3).

Students see partial products as a way to describe the sub-products when a factor is decomposed
and multiplied using the distributive property.  ontinue to refer to partial products in students^
diagrams and calculations by their mathematical name to build students^ intuition for their
meaning (though students are not expected to use them in their reasoning).

�epresentation� 
ccess for �erception� Use base-ten blocks to demonstrate &ada^s error and how her
work should be corrected. Invite students to discuss how they might avoid such an error (for
example, by estimating the product first, or by visualizing the value in base-ten blocks).
�upports accessi!ility for� �onceptual �rocessing, �isual��patial �rocessing

�**ess -or "tudents >it/ Disabilities

"tudent--a*ing #as2 "tatement

�. &ada used a diagram to multiply
and made a few errors.

a. "xplain the errors &ada made.

b. Find the value of . Show your
reasoning.

�. Find the value of . Show your
reasoning.

3. Find the value of . Show your
reasoning.

"tudent !esponses

�. Sample response�

a. &ada forgot to include the place values
(�,000, �00, and �0) when multiplying
each part. She only multiplied the
non-zero digits.

b. ��,46�

Laun*/

Groups of �

�*tivity

_Take a few quiet minutes to analyze &ada^s
errors. Then, share your thinking with your
partner.`

� minutes� independent work time on the
first problem about &ada^s diagram

� minutes� partner discussion

,ause for a discussion.

_3hat did &ada do correctly�` (She
multiplied the non-zero digits correctly. She
decomposed the 6,4�� by place value,
which is helpful.)

_3hat did &ada miss�` (She multiplied only
the non-zero digits. She didn^t account for
the place value of the digits being
multiplied. For example� The partial
product of is ��,000, not ��.)

!isplay and correct &ada^s diagram as a
class.

•

•

•
•
•
•

•

•
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Unit 6 Lesson 7

�. 3,4�5. Sample reasoning�

3. 3�,��4. Sample reasoning�

_Now complete the remaining problems
independently.`

5 minutes� independent work time on the
last two problems

)onitor for students who�

draw diagrams that partition the
multi-digit factor by place value

write expressions that show the
multi-digit factor decomposed by
place value

"ynt/esis

Select �[� students to share their solutions
and reasoning for finding the value of

.

 onsider asking students to write
expressions that represent the way they
found each product. For example�

Lesson "ynt/esis �0 min

_Today we used diagrams to multiply three- and four-digit numbers by one-digit numbers. Let^s
compare diagrams that represent and .`

!isplay� and

•
•
•

�

�

•

•

Grade 4, Unit 6

89



Grade 4

_How are the representations alike and how are they diderent�` (Sample responses�

Alike� They both show the expanded form of the multi-digit factor, have � as one of the factors,
and show partial products. They both show one factor decomposed by place value or written in
expanded form.

!iderent� +ne diagram is decomposed into four parts because the factor �,��� has four digits.
The diagram shows 4 partial products. The other diagram is decomposed into 3 parts, because
��� has three digits. The diagram shows 3 partial products.)

_How would you find the value of �` (Think of �,03� as and find
.)

"uggested �enters

Number ,uzzles� )ultiplication and !ivision (4[5), Stage �� Two-digit Factors (Addressing)

 ompare (�[5), Stage 3� )ultiply within �00 (Supporting)

!esponse to "tudent #/in2ing

Students may find the correct partial products
but add them incorrectly.

Ne?t Day "upport

�efore the warm-up, invite students to
work in small groups to discuss a correct
response to this cool-down.

•

•

�omplete �ool-Do>n

Grade 4, Unit 6

90



Unit 6 Lesson 8

Lesson �: Multiply 	 #>o-digit Numbers

"tandards �lignments

Lesson �urpose

The purpose of this lesson is for students to multiply � two-digit numbers.

Addressing 4.N�T.�.4, 4.N�T.�.5

#ea*/er--a*ing Learning Goals

)ultiply � two-digit numbers using place
value understanding and properties of
operations.

"tudent--a*ing Learning Goals

Let^s multiply � two-digit numbers.

,reviously, students used place-value reasoning to decompose a factor in a multiplication expression
to multiply numbers up to four-digit by one-digit numbers. In this lesson, they apply these ideas to
multiply � two-digit numbers. They reason about why it is helpful to decompose both two-digit
numbers by place value. As students analyze the connections between expressions and diagrams, they
recognize that partial products in which the factors are either single-digit numbers or multiples of �0
can be found mentally, making the rectangular diagram a useful tool for multiplying two-digit numbers.

�**ess -or:

"tudents >it/ Disabilities

Action and "xpression (Activity �)

�nglis/ Learners

)L.� (Activity �)

Fnstru*tional !outines

)L.5  o-craft -uestions (Activity �), Number Talk (3arm-up)

Lesson #imeline

3arm-up �0 min

Activity � �0 min

Activity � �5 min

Lesson Synthesis �0 min

#ea*/er !eDe*tion  uestion

In a future lesson, students will be analyzing
partial products from rectangular diagrams and
making connections to the traditional algorithm
notation. How do rectangular diagrams support
this thinking�

•

Grade 4, Unit 6
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Grade 4

 ool-down 5 min

3hat^s the ,roduct�

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

"tandards �lignments

"tudent--a*ing #as2 "tatement

Find the value of . "xplain or show your reasoning. Use a diagram if it helpful.

"tudent !esponses

40�. Sample reasoning�

Addressing 4.N�T.�.5

Number Talk� "xtra Groups

&arm-up �0 min

"tandards �lignments
Addressing 4.N�T.�.4

This Number Talk encourages students to use multiples of �0 to mentally multiply two-digit numbers
that are close to multiples of �0. Students can use place value reasoning and the distributive property
of multiplication over addition or subtraction to find the value of the products. The work here prompts
students to think bexibly about how numbers can be decomposed strategically when multiplying.

�egin Lesson

Grade 4, Unit 6
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Unit 6 Lesson 8

Fnstru*tional !outines

Number Talk

"tudent--a*ing #as2 "tatement

Find the value of each expression mentally.

"tudent !esponses

�,�00� I know is ��, so is
, which is �,�00.

�,�60� is one more group of 60 than
, so it is or �,�60 (or

).

�,�40� is more than , so
it is 40 more than �,�00 (or

).

�,�40� �� groups of 60 is � group of 60 less
than �0 groups of 60, so it is or
�,�40 (or ).

Laun*/

!isplay one expression.

_Give me a signal when you have an answer
and can explain how you got it.`

� minute� quiet think time

�*tivity

.ecord answers and strategy.

'eep expressions and work displayed.

.epeat with each expression.

"ynt/esis

_How can help us find the value of
�` ( is one group of 60 less

than , so we can subtract 60 from
.)

Two by Two

�*tivity � �0 min

"tandards �lignments
Addressing 4.N�T.�.5

In this activity, students use rectangular diagrams and similar reasoning as in earlier activities to
represent the multiplication of � two-digit numbers. They analyze a progression of diagrams,
starting with those that represent multiplication of two-digit and one-digit numbers (�� and 6), a

•
•
•
•

•
•

•

•

•
•
•

•
•
•

•
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Grade 4

two-digit number and a ten (�� and �0), and then � two-digit numbers (�� and �6).

Students may decompose factors in diderent ways. For example, those who are familiar with
multiples of �5 may find it intuitive to decompose as and , rather than
decomposing �5 into .

���
 �iscussion �upports� ,air gestures with verbal directions to clarify the meaning of any
unfamiliar terms such as partial product.

d3ances� �istening, �epresenting

�**ess -or �nglis/ Learners


ction and �5pression� �e3elop �5pression and �o++unication� Give students access to base-ten
blocks. If students use the blocks for the last question, ask them to also draw a diagram that
represents their work with the blocks.
�upports accessi!ility for� �onceptual �rocessing, �isual��patial �rocessing

�**ess -or "tudents >it/ Disabilities

"tudent--a*ing #as2 "tatement

�. For each diagram, write a multiplication
expression that the diagram can represent.
Then, find the value of the expression. Use
equations to show or explain your
reasoning.

a.

b.

c.

�. How are the diagrams alike� How are they

Laun*/

!isplay the three diagrams in the activity.

_3hat do you notice� 3hat do you
wonder�`

� minute� quiet think time

� minute� partner discussion

�*tivity

_Take a few quiet minutes to work on the
first problem. Then, share your thinking
with your partner.`

3 minutes� independent work time

3 minutes� partner discussion

Invite students to share their responses�
_3hat multiplication expression can be
represented by each diagram�`

_ omplete the rest of the activity.`

3 minutes� independent or partner work
time

•
•
•
•

•

•
•
•

•
•
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Unit 6 Lesson 8

diderent� !iscuss with your partner.

3. Use a diagram to find each product.

a.

b.

"tudent !esponses

�. a. or . The value is �0�.
Sample response�

b. or . The value is ��0.
Sample response�

c. or . The value is ���.
Sample response�

�. Sample response� The diagrams are alike
because they all show multiplication by ��,

)onitor for students who decompose both
factors into tens and ones and those who
choose to keep one of the factors intact.

"ynt/esis

Select two students to share their
diagrams, solutions, and reasoning for the
last problem.

_How did you decompose the factors and
the diagram�` (I decomposed the �3 into �0
and 3 and the �� into �0 and �.)

_3hat expression could we write to show
the partial product represented by each
part of the diagram�`

_How do these partial products help us find
the value of �` (Adding them gives
us the value of �

)

•

•

•

•

•
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decomposed by place value. They are
diderent because diagram A shows a one-
digit factor, � shows �0 as a factor, and  
shows a two-digit factor partitioned into two
rows. !iagrams A and � are smaller parts of
diagram  .

3. a. �

b. �

!ecompose by ,lace 2alue

�*tivity 	 �5 min

Grade 4, Unit 6
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Unit 6 Lesson 8

"tandards �lignments
Addressing 4.N�T.�.5

In this activity, students analyze two ways of decomposing a factor� by place value and not by
place value. As they write the corresponding partial products, they see more clearly why it is
helpful to decompose each of the factors by place value (),�). Students may notice that when
the factors are decomposed by place value, they end up finding multiples of �0 and multiplying a
number by single-digit factors—both of which they can do with some degree of buency.

This activity uses ���5 �o�craft �uestions� Advances� writing, reading, representing

Fnstru*tional !outines

)L.5  o-craft -uestions

"tudent--a*ing #as2 "tatement

These diagrams could be used to find the value
of .

Diagram � Diagram �

�. 3hich diagram is more helpful when finding
the value of � 3hy�

�. Use a diagram to find each product.

a.

b.

"tudent !esponses

�. Sample response� !iagram A, because
is easier than to find or

Laun*/

Groups of �

�*tivity

ML!� �o-�ra-t  uestions

!isplay only the two diagrams, without
revealing the opening sentence or the
question(s).

_3rite a list of mathematical questions that
could be asked about this situation.`

� minutes� independent work time

� minutes� partner discussion

Invite several students to share one
question with the class. .ecord responses.

_3hat do these questions have in
common� How are they diderent�`

.eveal the task (students open books), and
invite additional connections.

_Take two quiet minutes to think about the
first question. Then, share your thinking
with your partner.`

� minutes� independent work time on the

•

•

•
•
•
•
•
•
•

•
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know.

�. a.

b.

first problem

� minute� partner discussion

_Now complete the rest of the activity.`

)onitor for students who�

decompose the side lengths of their
diagrams by place value

write expressions to show the sum
of the partial products (This is not
required, but it is helpful for the
synthesis.)

If extra time is available, add more two-
digit by two-digit expressions to the last
problem�

"ynt/esis

_How can both diagrams be used to find
the value of �` (3e can partition
each side of a rectangle in many ways
without changing the total side lengths.)

_3hy was the partitioning in diagram A
more helpful than in diagram ��` (
is easier than or to find
mentally, because we are multiplying
multiples of �0.)

Lesson "ynt/esis �0 min

_Today we learned how to represent the multiplication of � two-digit numbers using a rectangular
diagram. 3e learned that we can decompose each factor by place value and show the tens and ones
on each side of the rectangle, and that doing this can help us to multiply ecciently.`

Select students with diderent strategies to share their reasoning for finding the value of (the
last problem of the last activity).

!isplay the following diagram as an example of how decomposing can result in facts that are not
helpful when multiplying to support using place value to decompose.

•
•
•

�

�

•

�
�

•

•
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Unit 6 Lesson 8

_3hy might it be more helpful to decompose 55 into than into �` ()ultiplying by
multiples of �0 and by single-digit numbers is easier than multiplying numbers like 4� and �.)

"uggested �enters

Number ,uzzles� )ultiplication and !ivision (4[5), Stage �� Two-digit Factors (Addressing)

 ompare (�[5), Stage 3� )ultiply within �00 (Supporting)

!esponse to "tudent #/in2ing

Students may decompose factors in ways to
result in partial products that are not useful.

Ne?t Day "upport

Launch warm-up or activities by analyzing
two diderent ways to decompose the
factors to multiply. !iscuss which is most
useful and why.

�omplete �ool-Do>n
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Grade 4

Lesson �: !e*ording �artial �rodu*ts: �ne-digit and

#/ree- or �our-digit �a*tors

"tandards �lignments

Lesson �urpose

The purpose of this lesson is for students to multiply a multi-digit number by a one-digit number using
an algorithm that uses partial products. Students make connections between this algorithm,
rectangular diagrams, and equations.

Addressing 4.N�T.�.5

#ea*/er--a*ing Learning Goals

)ultiply multi-digit whole numbers by one-
digit numbers using an algorithm that uses
partial products.

"tudent--a*ing Learning Goals

Let^s analyze and try an algorithm that uses
partial products.

In previous lessons, students used diagrams to represent multiplication of a one-digit number and a
whole number of up to four digits. They learned to decompose larger factors by place value and used
diagrams and corresponding expressions to support them in finding partial products. In this lesson,
students learn an algorithm for keeping track of partial products that come from multiplying the digits
of the factors. This algorithm that uses partial products lays the foundation for the standard algorithm
for multiplication.

Students engage in quantitative and abstract reasoning (),�) as they relate the partial products in a
diagram and in an algorithm. �ecause this lesson oders an initial exposure to the new notation,
students are not required to use an algorithm that uses partial products to multiply. They can rely on
other methods they have learned so far.

�**ess -or:

"tudents >it/ Disabilities

Action and "xpression (Activity �)

�nglis/ Learners

)L.� (Activity �)

Fnstru*tional !outines

3hich +ne !oesn^t �elong� (3arm-up)

•
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Unit 6 Lesson 9

Lesson #imeline

3arm-up �0 min

Activity � �0 min

Activity � �5 min

Lesson Synthesis �0 min

 ool-down 5 min

#ea*/er !eDe*tion  uestion

3hat part of the lesson went really well today in
terms of students learning� 3hat did you do
that made that part go well�

,artial ,roducts

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

"tandards �lignments

"tudent--a*ing #as2 "tatement

Find the value of . Show your reasoning.

"tudent !esponses

5,��5. Sample responses�

, , and . The sum
of �5, �00, and 5,000 is 5,��5.

Addressing 4.N�T.�.5

3hich +ne !oesn^t �elong� "xpressions Galore

&arm-up �0 min

•

�egin Lesson

Grade 4, Unit 6
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"tandards �lignments
Addressing 4.N�T.�.5

This warm-up prompts students to carefully analyze and compare four equivalent expressions. In
making comparisons, students have a reason to attend closely to the features and the value of the
expressions. The activity also enables the teacher to gain insight into students^ understanding of
properties of operations and how they talk about them.

Fnstru*tional !outines

3hich +ne !oesn^t �elong�

"tudent--a*ing #as2 "tatement

3hich one doesn^t belong�

A.

�.

 .

!.

"tudent !esponses

A is the only one without two or more
operations.

� is the only one that doesn�t use only one
operation. It has two diderent operations
(addition and multiplication).

  is the only one that doesn^t have the
number 50.

! is the only one that doesn^t show
multiplication or have the number �.

Laun*/

Groups of �

!isplay the expressions.

_,ick one that doesn^t belong. �e ready to
share why it doesn^t belong.`

� minute� quiet think time

�*tivity

_!iscuss your thinking with your partner.`

�[3 minutes� partner discussion

Share and record responses.

"ynt/esis

_How are the expressions alike�` (They all
have a value of 350.)

_3ere there expressions that you knew right
away were equivalent� 3hich ones� How did
you know�`

�*tivity � �0 min

An Algorithm for Noah ,L  Activity

•
•

•
•

•
•
•
•

•
•
•

•
•
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Unit 6 Lesson 9

"tandards �lignments
Addressing 4.N�T.�.5

The purpose of this activity is to analyze an algorithm that uses partial products. Students are not
required to use a specific notation, but analyzing each algorithm deepens their understanding of
the structure of place value in multiplication.

3hen students interpret and make sense of Noah�s work, they construct viable arguments and
critique the reasoning of others (),3).

���
 �iscussion �upports� Synthesis� .evoice student ideas to demonstrate and amplify
mathematical language use. For example, revoice the student statement� _I added all the numbers
together to find the answer` as _I added all the partial products to calculate the final product.`

d3ances� �pea)ing, �epresenting

�**ess -or �nglis/ Learners

"tudent--a*ing #as2 "tatement

�. Noah drew a diagram and wrote
expressions to show his thinking as he
multiplied two numbers.

How does each expression represent Noah^s
diagram� �e prepared to share your
thinking with a partner.

�. Later, Noah learned another way to record
the multiplication, as shown here.

"tep � "tep 	 "tep 


)ake sense of each step of the calculations
and record your thoughts. �e prepared to

Laun*/

Groups of �

!isplay the diagram in the activity.

_3hat do you notice� 3hat do you
wonder�`

� minute� partner discussion

Share and record responses.

�*tivity

4 minutes� independent work time on the
first problem about Noah^s diagram

4 minutes� partner discussion

5 minutes� group work time on the rest of
the activity

)onitor for students who include the place
value of each digit in ��4 in explaining what
is happening in the algorithm.

•
•
•
•
•

•
•
•
•
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Grade 4

explain Noah^s steps to a partner.

3.  omplete the diagram to find the value of
. Use Noah^s recording method to

check your work.

"tudent !esponses

�. Sample response�

represents the value of the
whole diagram.

represents one
factor (one side length of the
rectangle) being decomposed by
place value and being multiplied by
�.

represents each decomposed part of
��4 being multiplied by � and
combined together.

represents the sum
of the products in all the parts, which
is the product of .

�. Sample response� Noah multiplies the
single-digit factor by each digit of the multi-
digit number at the top in order from right
to left. He places the products below the line
and adds them up to get the final product.

3.  ompleted diagram and calculation�

"ynt/esis

Select students to share their
interpretations of the steps in the second
problem.

Highlight these key ideas along the way�

)ultiply the � by the 4 ones in ��4
and write the product below the
line.

)ultiply the � by � tens in ��4 and
record this product below the first
product.

)ultiply the � by the � hundred and
record this product below the
previous product.

Add all the partial products to
calculate the final product.

If needed, review these steps for .

.eiterate that we typically begin by
multiplying the single-digit factor by the
digit in the ones place, and then repeat
with then the digit in the tens place, and so
on.

_The recording strategy that Noah learned
is an algorithm that uses partial products.
3e used an algorithm to add and subtract
large numbers in our last unit.`

_How do we know if we have finished
finding all the partial products�` (3e keep
track of all the partial products or smaller
parts of the whole product as we go. 3e
went in order from the smallest place value
to the largest place value.)

�

�

�

�

•

•
�

�

�

�

•
•

•

•
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Unit 6 Lesson 9

Try an Algorithm with ,artial ,roducts

�*tivity 	 �5 min

"tandards �lignments
Addressing 4.N�T.�.5

In this activity, students continue to analyze an algorithm that uses partial products and learn that
there are diderent ways to write the partial products. 3hile students are not required to use a
specific algorithm for multiplication, analyzing variations in the partial products notation deepens
their understanding of how to use base-ten structure to multiply ecciently (),�).


ction and �5pression� Internali7e �5ecuti3e �unctions� ,rovide access to colored pencils and sticky
notes. To support organization, invite students to color code each partial product as seen in the
previous activity. To support working memory, invite students to use the sticky notes to record
the expanded form of the multi-digit number they are multiplying by.
�upports accessi!ility for� �e+ory, �rgani7ation

�**ess -or "tudents >it/ Disabilities

"tudent--a*ing #as2 "tatement

Noah and )ai want to find the value of
. They recorded their steps in diderent

ways, as shown.

Noa/ Mai

�. How are )ai^s and Noah^s notation alike�
How are they diderent�

�. Use a diagram to show what each of the
partial products ��, �0, 3,�00 and �4,000
represent. Then, find the value of .3.

Laun*/

Groups of �

_3hat strategy would you use to find the
value of �`

� minute� partner discussion

Share responses.

!isplay Noah^s and )ai^s computations.

_Take a quiet moment to make sense of
Noah and )ai^s work. How do you think
they arrived at the last four numbers�`

� minute� quiet think time

� minute� partner discussion

_3hich representation is more like how you
thought about it�`

•
•
•
•
•
•

•
•
•
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Grade 4

Find the value of each expression. For at
least one expression, use the algorithm that
Noah used. Show your reasoning.

a.

b.

"tudent !esponses

�. They both multiplied using an algorithm and
they both used partial products, but )ai
multiplied starting with the thousands and
Han started with the ones.

�.

3. a. ��,36�. Sample reasoning�

b. 6,���

�*tivity

_3ork with your partner on the first two
questions.`

5 minutes� partner work time on the first
two problems

,ause for a brief discussion.

_How are )ai^s and Noah^s notation the
same and how are they diderent�` (�oth of
these methods calculate partial products,
but Noah^s goes in order from multiplying
the ones, tens, hundreds, then the
thousands. )ai^s goes in order the other
way from the thousands, hundreds, tens,
and then the ones.)

_Are both methods correct� How do you
know�` (4es, because they both result in
the same product when you calculate it.)

_3ork on the last set of problems
independently before discussing with your
partner.`

5 minutes� independent work time on the
last set of problems

"ynt/esis

See lesson synthesis.

Lesson "ynt/esis �0 min

_Today we learned diderent ways of recording partial products to multiply four-digit by one-digit
numbers. 3e made connections between a diagram and using algorithms that use partial products.`

!isplay the expression and corresponding diagram and computation.

•
•
•
•

•

•

•

•
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Unit 6 Lesson 9

Invite students to take turns making connections between each part of the diagram to the algorithm.

Highlighting the following�

"ach number in the smaller rectangles in the diagram is a partial product—a result of multiplying
a part of one factor by the second factor.

3hen we use a diagram, we can find the partial products for diderent smaller rectangles and add
the pieces together in any order. The product stays the same no matter how we decompose the
diagram.

3hen we use an algorithm that uses partial products, we multiply the ones, tens, hundreds, then
thousands, and record the partial products vertically.  hanging the order of multiplying doesn^t
change the final product.

"uggested �enters

Number ,uzzles� )ultiplication and !ivision (4[5), Stage �� Two-digit Factors (Addressing)

 ompare (�[5), Stage 3� )ultiply within �00 (Supporting)

!esponse to "tudent #/in2ing

Students decompose factors and multiply
without considering place value, resulting in
incorrect partial products.

Ne?t Day "upport

After the warm-up, have students discuss
with a partner their strategies for the cool-
down and allow time to make revisions to
their thinking.

•
•

•

�omplete �ool-Do>n
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Grade 4

Lesson ��: Using �lgorit/ms >it/ �artial �rodu*ts: 	

#>o-digit Numbers

"tandards �lignments

Lesson �urpose

The purpose of this lesson is for students to use partial products in an algorithm to multiply � two-digit
numbers.

Addressing 4.N�T.�.5

#ea*/er--a*ing Learning Goals

)ultiply � two-digit numbers using an
algorithm that uses partial products.

"tudent--a*ing Learning Goals

Let^s try to multiply two-digit numbers with
an algorithm that uses partial products.

In the previous lesson, students learned to record the partial products from multiplying vertically, using
an algorithm. They made connections between the new notation to the structure of the rectangular
diagram on which they used earlier. In this lesson, students apply that work to � two-digit factors.

�**ess -or:

"tudents >it/ Disabilities

.epresentation (Activity �)

�nglis/ Learners

)L.� (Activity �)

Fnstru*tional !outines

)L.� Stronger and  learer "ach Time (Activity �), Number Talk (3arm-up)

Lesson #imeline

3arm-up �0 min

Activity � �5 min

Activity � �0 min

Lesson Synthesis �0 min

 ool-down 5 min

#ea*/er !eDe*tion  uestion

How did understanding the cool-down of the
lesson before you started teaching today help
you synthesize that learning�

•
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Unit 6 Lesson 10

 hoose 4our +wn Strategy

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

"tandards �lignments

"tudent--a*ing #as2 "tatement

Find the value of . Show your reasoning.

"tudent !esponses

645. Sample responses�

Addressing 4.N�T.�.5

Number Talk� ,roducts

&arm-up �0 min

"tandards �lignments
Addressing 4.N�T.�.5

This Number Talk encourages students to think about the strategies they can use to multiply � two-
digit numbers. Students can decompose factors by place value to multiply by multiples of ten, or they
can use a doubling and halving strategy to create an equivalent expression. The strategies elicited here
will be helpful later in developing a bexible sense of numbers and using this sense to make decisions
when multiplying mentally.

�egin Lesson

Grade 4, Unit 6

Unit 6 Lesson 10

109



Grade 4

Fnstru*tional !outines

Number Talk

"tudent--a*ing #as2 "tatement

Find the value of each expression mentally.

"tudent !esponses

��0� and .

��0�

I know that �5 is half of 30 and �4 is
twice �, so I took half of ��0 and then
multiplied it by �, which is still ��0.

Fourteen is , so I found
, which is

or ��0.

400� � is , so is , which
is or 400.

400�

I know that �5 is half of 50 and �6 is
twice �, so I took half of 400 and then
doubled it, which is still 400.

, so is ,
which is 400.

Laun*/

!isplay one expression.

_Give me a signal when you have an answer
and can explain how you got it.`

� minute� quiet think time

�*tivity

.ecord answers and strategy.

'eep expressions and work displayed.

.epeat with each expression.

"ynt/esis

_How can help you solve �`
( is twice as many groups with half as
much in each group, which results in the
same product with easier factors to multiply
mentally.)

,artial ,roducts, .ecorded

�*tivity � �5 min

"tandards �lignments
Addressing 4.N�T.�.5

•
•
•
•

•
•

�

�

•
•

�

�

•
•
•

•
•
•

•
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Unit 6 Lesson 10

In this activity, students analyze multiplication involving � two-digit factors. Students make sense
of work where the partial products are recorded, but there is no indication of where each product
came from. After making sense of work, students use the same strategy of finding and keeping
track of partial products to evaluate .

This activity uses ���� �tronger and �learer �ach �i+e. Advances� reading, writing

�epresentation� Internali7e �o+prehension� ,rovide students with a partially completed version of
the itemized steps as described in the Activity Synthesis. For example, oder students a page that
shows four copies of . "ach equation could have one of the partial products written in its
corresponding color underneath. Invite students to use a green, yellow, red, and purple colored
pencil to highlight the digits involved in each step and to write the corresponding multiplication
expression next to each partial product.
�upports accessi!ility for� �isual �patial �rocessing, �rgani7ation, 
ttention

�**ess -or "tudents >it/ Disabilities

Fnstru*tional !outines

)L.� Stronger and  learer "ach Time

"tudent--a*ing #as2 "tatement

�. Tyler used an algorithm to find the value of
.

How do you think he arrived at the last five
numbers� .ecord your thinking. �e
prepared to share it with a partner.

�. Use Tyler^s method to find the value of
. Then, draw a diagram to check your

answer.

Laun*/

Groups of �

_Find the value of and share your
reasoning with a partner.`

�*tivity

_Take a few minutes to make sense of
Tyler^s calculation. �e prepared to explain
your thinking.`

3[4 minutes� independent work time on
the first problem

ML!� "tronger and �learer �a*/ #ime

_Share your analysis of Tyler^s calculation
with a 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

•
•

•

•

•
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Grade 4

"tudent !esponses

�. Sample response�

�� is the product of � in �� and 4 in
64.

4�0 is the product of � in �� and 60
in 64.

3�0 is the product of �0 in �� and 4
in 64.

4,�00 is the product of �0 in �� and
60 in 64.

5,56� is the sum of the four partial
products above it.

�. Sample response�

improve their work.`

� minutes� structured partner discussion

 onsider displaying these prompts to
support students^ conversations�

_ an you explain how multiplying
88888 and 88888 gives 88888�`

_ an you use the phrase ]partial
products^ in your explanation�`

.epeat with �[� diderent partners.

_.evise your initial draft based on the
feedback you got from your partners.`

�[3 minutes� independent work time

_Now try using Tyler^s method to complete
the last problem and use a diagram to
check your work.`

5 minutes� independent work time on the
last problem

"ynt/esis

To clarify the steps in Tyler^s notation,
consider itemizing each step and using
color coding, as shown here�

�

�

�

�

�

•
•

�

�

•
•
•
•

•

•
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Unit 6 Lesson 10

Also consider displaying a corresponding
diagram for and inviting students
to make connections to an algorithm.

Han^s )ultiplication )ishap

�*tivity 	 �0 min

"tandards �lignments
Addressing 4.N�T.�.5

3hen using an algorithm that uses partial products, students may be inclined to pay attention
only to single digits in each number and pay little attention to the value of the digits. For example,

might sound like _� times � is �� and � times 3 is ��.` In this activity, students analyze this
error (),3) and also look at the commutativity of multiplication when finding partial products.

To help students see that the place value of the digits impacts each partial product, consider
displaying a diagram that shows partial products alongside the vertical notation.

•

Grade 4, Unit 6
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Grade 4

���
 �iscussion �upports� Synthesis� !isplay sentence frames to support whole-class discussion�
_88888 and 88888 are the same�alike because . . .` and _3hy did you . . .�`

d3ances� �pea)ing, �on3ersing

�**ess -or �nglis/ Learners

"tudent--a*ing #as2 "tatement

�. !ecide with your partner who will find each
product. Show your reasoning.

�. Here is Han^s computation of .

a. 3hat error or errors did Han make�

b. Show the correct computation for
finding the value of .

"tudent !esponses

�.

Laun*/

Groups of �

�*tivity

_3ork with your partner on the first
problem. "ach partner should find the
value of one product.`

3[4 minutes� partner work time on the first
problem

,ause for a discussion. Select a group
whose calculations yield the same product
to display their work.

_Should the calculations show the same
result� 3hy or why not�` (4es, because the
same two numbers are being multiplied.)

_How are the two calculations diderent�`
(The partial products are written in
diderent orders.)

_!oes it matter which number is listed first
and which is listed second�` (No)

_ omplete the last problem
independently.`

3[4 minutes� independent work time

"ynt/esis

See lesson synthesis.

•

•

•
•

•

•

•
•
•

•

Grade 4, Unit 6

114



Unit 6 Lesson 10

�. a. Han found instead of . He
also found instead of .
The second and fourth partial
products should be 350 and �,000, not
35 and �00.

b.

Lesson "ynt/esis �0 min

_Today we used partial products in an algorithm to multiply pairs of two-digit numbers. 3e wrote
expressions and equations to help us find and keep track of the partial products as we were
multiplying.`

Select �[� examples of student work for for the focus of class discussion.

_Let^s look at the strategies used by one student from our class to solve .`

_�efore we analyze this sample closely, can you tell whether his answer is correct or seems reasonable�
3hy or why not�`

Select students to explain each step in the computation and any questions the sample raises.

!isplay a diderent calculation for .  onsider using a diagram to support students in making
sense of the products of the decomposed factors in the vertical calculation.

.eiterate the importance of paying attention to the place value of each digit being multiplied as we find
and record the partial products.

"uggested �enters

Five in a .ow� )ultiplication (3[5), Stage 3� Two-digit Factors (Addressing)

 ompare (�[5), Stage 3� )ultiply within �00 (Supporting)

�omplete �ool-Do>n
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Grade 4

!esponse to "tudent #/in2ing

Students multiply the digits without accounting
for their place value (for example, treating 4 and
� as ones, rather than 4 tens and �
ten), resulting in inaccurate partial products.

Ne?t Day "upport

�efore the warm-up, have students discuss
in small groups the partial products for this
problem and this specific error.

Grade 4, Unit 6
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Unit 6 Lesson 11

Lesson ��: �artial �rodu*ts and t/e "tandard �lgorit/m

"tandards �lignments

Lesson �urpose

The purpose of this lesson is for students to analyze the standard algorithm for multiplication and
compare it to an algorithm that uses partial products they saw in earlier lessons.

Addressing 4.N�T.�.5

#ea*/er--a*ing Learning Goals

Identify similarities and diderences
between algorithms that use partial-
products and the standard algorithm for
multiplication.

)ake sense of the standard algorithm for
multiplication.

"tudent--a*ing Learning Goals

Let^s compare multiplication algorithms.

In previous lessons, students analyzed and used an algorithm that uses partial products to multiply
multi-digit whole numbers. They learned that an algorithm can represent the base-ten diagrams and
rectangular diagrams, but it is more eccient for keeping track of and recording partial products.

This lesson extends students^ analysis to include the standard algorithm for multiplication of multi-digit
numbers. In grade 4, the standards focus on understanding place value and how it is represented in
diderent methods for finding products. The work here serves to build the groundwork for making
sense of the standard algorithm in grade 5, so students are not expected to use the standard algorithm
at this time.

�**ess -or:

"tudents >it/ Disabilities

"ngagement (Activity �)

�nglis/ Learners

)L.� (Activity �)

Fnstru*tional !outines

Number Talk (3arm-up)

•

Grade 4, Unit 6
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Grade 4

Lesson #imeline

3arm-up �0 min

Activity � �0 min

Activity � �5 min

Lesson Synthesis �0 min

 ool-down 5 min

#ea*/er !eDe*tion  uestion

In grade 5, students will use the traditional
algorithm. How does the way they analyzed two
diderent algorithms in Activity � build toward
this work�

 hoose a 3ay to )ultiply

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

"tandards �lignments

"tudent--a*ing #as2 "tatement

Find the value of each product. Show your reasoning.

�.

�.

"tudent !esponses

�. 3,���. Sample reasoning�

I know that ��� is � less than �00. So 4 groups of ��� is less than or �
less than 3,�00, which is 3,���.

�. ��,���. Sample reasoning�

Addressing 4.N�T.�.5

�
�

�

�egin Lesson

Grade 4, Unit 6
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Unit 6 Lesson 11

Number Talk� The 2alue of the !igits

&arm-up �0 min

"tandards �lignments
Addressing 4.N�T.�.5

This Number Talk routine encourages students to think about decomposing factors by place value to
multiply multi-digit numbers by one-digit numbers. As students look for and make use of structure,
they may notice that multiplying the ones place has a result in the pattern of 5, �0, and �5. Students
may use the partial products equations to multiply.

This routine helps students pay attention to the value of the digits when multiplying. This is important
for setting up the conversation about the standard algorithm, in which students will find partial
products mentally and use what they know about the value of the digits to condense the number of
steps to multiply by multi-digit numbers.

Fnstru*tional !outines

Number Talk

"tudent--a*ing #as2 "tatement

Find the value of each expression mentally.

"tudent !esponses

505� and , and
.

5�0� is 5 more than , so it is 5
more than 505, which is 5�0.

�,0�5� is �,000 and is �5, so
is �,0�5.

�,0�0� 404 is 4 times �0�, is 4 times
or , which is �,0�0.

Laun*/

!isplay one expression.

_Give me a signal when you have an answer
and can explain how you got it.`

� minute� quiet think time

�*tivity

.ecord answers and strategy.

'eep expression and work displayed.

.epeat with each expression.

"ynt/esis

_3hat connections or relationships do you
see between each expression�` ("ach problem
involves one more group of 5 or sets or �00
more.)

•
•
•
•

•
•
•
•

•
•
•

•
•
•

•
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Grade 4

Two Algorithms to )ultiply

�*tivity � �0 min

"tandards �lignments
Addressing 4.N�T.�.5

This activity introduces students to the standard algorithm for multiplication. Students make
sense of it by comparing and contrasting it to an algorithm that uses partial products for
multiplying three- and four-digit numbers by one-digit numbers where no regrouping is
necessary. 3hen they interpret the given student work showing the standard algorithm students
construct a viable argument for what 'iran did in his calculation (),3). They also have an
opportunity to make use of the structure they notice to compute the value of other products.

���
 �iscussion �upports� Synthesis�  reate a visual display of !iego^s algorithm. As students
share their strategies, annotate the display to illustrate connections. For example, next to each
step, write the multiplication expression used to find each partial product.

d3ances� �pea)ing, �epresenting

�**ess -or �nglis/ Learners

"tudent--a*ing #as2 "tatement

�. Here are two algorithms for finding the
value of .

�iran Diego

!iscuss with your partner�

a. How are 'iran^s algorithm and !iego^s
algorithm alike� How are they
diderent�

Laun*/

Groups of �

�*tivity

_)ake sense of 'iran and !iego^s
algorithms. Talk to your partner about how
they are alike and diderent, and how 'iran
might have found his answer.`

3 minutes� partner discussion

,ause for a discussion.

Invite students to share their conjectures
on how 'iran might have reasoned about
the product.

Alternatively, consider displaying a few
scenarios and polling students on which

•

•

•
•
•

•
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Unit 6 Lesson 11

b. How do you think 'iran found the
product �,�3��

�. Find the value of each product.

a.

b.

"tudent !esponses

�. Sample response�

a. They both have the same result.
'iran^s way doesn^t show his steps, but
you can see the partial products in
!iego^s way.

b. 'iran was doing the same process as
!iego in terms of finding partial
products, but he added the products
in his head after finding each partial
product.

�. a. �4�

b. ��,3�6

one might be closest to their conjecture, if
any. For example�

A� 'iran found
mentally and wrote down the result
of .

�� 'iran used the same method as
!iego but added the �, 30, and
�,�00 mentally, without writing
them down.

 � 'iran drew a diagram and did the
computation on another sheet of
paper and wrote the result here.

!� 'iran multiplied the single-digit 3
with each digit in ��3 and wrote
each partial product in a single line.

"xplain that 'iran had multiplied 3 by each
digit in ��3, but instead of reasoning about

, , and , 'iran reasoned
about , , and , while paying
attention to the place value of each digit.

!emonstrate 'iran^s process�

�ecause the 3 in ��3 means 3 ones,
he wrote the result of or � in
the ones place.

�ecause the � means � ten, he
wrote the result of in the tens
place.

�ecause the � means � hundreds,
he wrote the result of in the
hundreds place.

_Try using 'iran^s algorithm to find the
value of the last two products.`

3 minutes� independent work time

� minutes� partner discussion

"ynt/esis

Select students to share and explain their
calculations of the last two products.

 onsider demonstrating the process of
'iran^s strategy to find .

�

�

�

�

•

•
�

�

�

•
•
•

•
•
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Grade 4

_'iran^s strategy is called the ]standard
algorithm for multiplication.^ 3e^ll take a
closer look at this algorithm in the next
activity.`

Algorithm  omparison

�*tivity 	 �5 min

"tandards �lignments
Addressing 4.N�T.�.5

The purpose of this activity is for students to compare the standard algorithm for multiplication
and an algorithm that uses partial products. The focus of the synthesis is on the convention used
for composing a new unit and how it connects to their work with the standard algorithm for
addition.

�ngage+ent� Internali7e �elf��egulation� Synthesis� ,rovide students an opportunity to self-assess
and rebect on their own progress. .emind students what kinds of multiplication problems they
were working on before this unit, and ask them to notice how the multiplication they are working
on now is diderent. Invite them to list the new strategies they have learned in this section.
�upports accessi!ility for� �onceptual �rocessing, �ocial��+otional �unctioning

�**ess -or "tudents >it/ Disabilities

"tudent--a*ing #as2 "tatement

�. Analyze the two algorithms used to find the
value of .

�iran Diego

Laun*/

Groups of �

�*tivity

_3ork with your partner on the first
problem.`

3[4 minutes� partner work time

,ause for brief discussion. Invite students
to share how the two methods are alike

•

•

•
•
•
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Unit 6 Lesson 11

a. How are 'iran and !iego�s algorithms
alike� How are they diderent�

b. 3here is the �� in 'iran�s algorithm�

�. a. Try using 'iran�s algorithm to find the
value of .

b.  heck your work using a diderent
method.

"tudent !esponses

�. Sample response�

a. Alike� They both multiply the same
numbers and have the same answer.
!iderent� +ne shows all the place
values and the other has a small one
on top.

b. The �� is decomposed into .
The � is in the ones place and the �0 is
a � added to the tens place.

�. a. �,536

b. Students check using an algorithm
showing partial products, a diagram,
or another method.

and how they are diderent.

_In 'iran�s algorithm, why is a � written in
above the � in the tens column�` (It
represents � ten from the number ��. It
helps us remember to add it to the tens
place because we are doing a lot of
calculations in our heads.)

_3here have we seen this notation before�`
(3hen we add using the standard
algorithm, we use this notation to show
that we have more than � ones, tens or
hundreds, and so on, in a given place, we
add each group of �0 units to the place
value to the left.)

_'iran�s used the standard algorithm for
multiplication. Try using it to find .`

3 minutes� independent work time

�[� minutes� partner discussion

"ynt/esis

See lesson synthesis.

Lesson "ynt/esis �0 min

_Today we compared the standard algorithm for multiplication to an algorithm that uses partial-
products. Let^s see how we^d find .`

!isplay�

•

•

•
•
•

•
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Grade 4

_How would you find the value of the product�` (Sample responses�

I know that 500 x 3 is �500 and �� x 3 is 36 and �500 � 36 � �,536.

Three times � is 6, so that goes in the ones place. 3 times � is 3, so that goes in the tens place. 3
times 5 is �5, so that goes in the thousands and hundreds place.)

Assure students that they are not expected to use a particular method for multi-digit multiplication in
grade 4. "xplain that they will study this algorithm more in grade 5. Invite them to try to use it to
multiply as we continue to work through lessons.

"uggested �enters

Five in a .ow� )ultiplication (3[5), Stage 3� Two-digit Factors (Addressing)

 ompare (�[5), Stage 3� )ultiply within �00 (Supporting)

!esponse to "tudent #/in2ing

Students may decompose the multi-digit factors
by place value and correctly find the partial
products but make computation errors when
adding them.

Ne?t Day "upport

�efore the warm-up, invite students to
work in small groups to discuss a correct
response to this cool-down.

•
•

�omplete �ool-Do>n
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Unit 6 Lesson 12

Lesson �	: "olve �roblems Fnvolving Multipli*ation

"tandards �lignments

Lesson �urpose

The purpose of this lesson is for students to solve contextual problems that involve multiplication of a
single-digit number and a whole number of up to four digits, or multiplication of � two-digit numbers.

Addressing 4.)!.A.�, 4.N�T.�.5, 4.+A.A.3
�uilding Towards 4.+A.A.3

#ea*/er--a*ing Learning Goals

)ultiply multi-digit numbers using
strategies based on place value and the
properties of operations.

"tudent--a*ing Learning Goals

Let^s solve problems using what we learned
about multiplication of whole numbers.

This lesson gives students the opportunity to apply the multiplication strategies they have learned to
solve various contextual problems involving measurement. The problems vary in format and
complexity—some involve a single computation and others require multiple steps to solve. The work
here prompts students to make sense of problems and persevere in solving them (),�) and to reason
quantitatively and abstractly (),�).

This lesson has a Student Section Summary.

�**ess -or:

"tudents >it/ Disabilities

Action and "xpression (Activity �)

Fnstru*tional !outines

)L.�  ompare and  onnect (Activity �), 3hat !o 4ou 'now About 88888� (3arm-up)

Materials to Gat/er

Tools for creating a visual display� Activity �

•

Grade 4, Unit 6

Unit 6 Lesson 12

125



Grade 4

Lesson #imeline

3arm-up �0 min

Activity � �5 min

Activity � �0 min

Lesson Synthesis �0 min

 ool-down 5 min

#ea*/er !eDe*tion  uestion

As students shared their ideas today, how did
you ensure all students^ voices were heard and
valued as an important part of the collective
learning�

Leap 4ear

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

"tandards �lignments

"tudent--a*ing #as2 "tatement

In a leap year, the month of February has �� days. How many hours are in that month� Show your
reasoning.

"tudent !esponses

6�6 hours. Sample response�

Addressing 4.)!.A.�, 4.N�T.�.5, 4.+A.A.3

�egin Lesson

Grade 4, Unit 6
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Unit 6 Lesson 12

3hat !o 4ou 'now About � 4ear�

&arm-up �0 min

"tandards �lignments
�uilding Towards 4.+A.A.3

The purpose of this warm-up is to elicit students^ knowledge about � year as a measure of time and the
ways it can be represented. The reasoning and conversations here will be helpful as students solve
problems that involve time in years later in the lesson.

Fnstru*tional !outines

3hat !o 4ou 'now About 88888�

"tudent--a*ing #as2 "tatement

3hat do you know about � year�

"tudent !esponses

Sample responses�

It is 365 days long.

It is �� months long.

Sometimes � year has an extra day.

It is the time it takes the earth to make a
rotation around the sun.

Laun*/

!isplay� _� year`

_3hat do you know about � year�`

� minute� quiet think time

�*tivity

.ecord responses.

"ynt/esis

_3hat does a year measure�` (time)

_3hat are some aspects of time that are
related to a year�` (seasons, months, weeks,
days)

Time Flies 3hen 3e Leap 4ears

�*tivity � �5 min

•
•
•
•

•
•
•

•

•
•
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Grade 4

"tandards �lignments
Addressing 4.N�T.�.5, 4.+A.A.3

In this activity, students use what they learned about multiplication of multi-digit numbers and
unit conversion to solve problems involving measurements. Students may choose to represent
the situations in a number of ways—concretely or visually (by drawing diagrams) or abstractly (by
writing expressions and equations). 3hile some problems can be reasoned additively, students
may opt to reason multiplicatively for practical reasons.

.egardless of their chosen representations and reasoning strategy, students reason quantitatively
and abstractly when they interpret and solve the questions about diderent units of time (),�).

This activity uses ���	 �o+pare and �onnect. Advances� representing, conversing


ction and �5pression� �e3elop �5pression and �o++unication� ,rovide access to a variety of tools,
including colored pencils, grid paper, base-ten blocks, and a visual display that students can use
as a reference showing a variety of strategies from throughout the section.
�upports accessi!ility for� �onceptual �rocessing, �rgani7ation, �e+ory

�**ess -or �nglis/ Learners

Fnstru*tional !outines

)L.�  ompare and  onnect

Materials to Gat/er

Tools for creating a visual display

"tudent--a*ing #as2 "tatement

�. A baby elephant was born exactly 4� weeks
ago. How many days old is she�

�. A leap year has 366 days. A non-leap year
(or a common year) has 365 days. How
many days are in 3 leap years�

3. In our calendar system, some months are 3�
days long, some are 30 days long, and one
month (February) is either �� or �� days
long.

3hat if the calendar system changed so that

Laun*/

Groups of �[4

Give each group tools for creating a visual
display.

_Today we^ll solve some problems that
involve measurements.`

_�efore we solve any problem, let^s do
some estimation.`

.ead the first problem as a class.

_"stimate� About how many days old is the
baby elephant�`

•
•
•
•
•
•
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Unit 6 Lesson 12

each month has 3� days� How many more
days would there be in a year�

"tudent !esponses

�.

�.

3. � days more than a common year (or 6 days
more than a leap year). Sample reasoning�

and 3�� is � more
than 365 and 6 more than 366.

In a common year, there are four
months that are 30 days long and
one that is �� days long. To make
these five months 3� days each
means adding or � days.
In a leap year, it^d mean adding

or 6 days.

� minute� quiet think time

!isplay the following ranges and poll the
class on their estimate. (Alternatively, post
each range in a diderent part of the
classroom and ask students to stand by the
range that rebects their estimate.)

��0 to ���

300 to 34�

350 to 400

Select a student who selected each range
to explain their estimate. Then, ask
students if they^d revise their estimate.

�*tivity

_Take a few quiet minutes to solve the first
two problems. Then, discuss your
responses with your group and work on
the last problem together.`

5 minutes� independent work time

5 minutes� group work time

)onitor for the diderent representations
and strategies used to solve the problems.

Assign one problem to each group.

ML!� �ompare and �onne*t

_ reate a visual display to show how you
solved the problem assigned to your
group. +rganize your work so that it can be
followed by others.`

3 minutes� group work time

5 minutes� gallery walk

,rompt students to make note of the
diderent strategies they see and any
solutions that they question.

"ynt/esis

_)ost of the problems can be solved by
multiplication. 3hat is the same between
the solutions and multiplication strategies

�

�

•
•

�
�
�

•

•

•
•
•
•

•

•
•
•

•
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Grade 4

that you saw� 3hat^s diderent�`

30 seconds quiet think time

� minute� partner discussion

.ecord students^ responses, or display
students^ diagrams and representations.

_3hat are some common strategies for
multiplying a multi-digit number by a one-
digit number (4� and �, or 366 and 3)�`

_3hat are some strategies you saw for
multiplying � two-digit numbers (�� and
3�)�`

 oin  ollection

�*tivity 	 �0 min

"tandards �lignments
Addressing 4.N�T.�.5, 4.+A.A.3

This activity oders students more practice with using multiplication to solve contextual problems
(),�), including situations in which at least one factor is four digits long, and to generate a new
problem according to some parameters.

"tudent--a*ing #as2 "tatement

�. Lin^s family has collected �,0�4 nickels over
the years. How many pennies are worth the
same amount�

�. If Lin^s family saved �,0�4 nickels each year
for 4 years, how many nickels would her
family have�

3.  reate a situation that involves a problem
that can be solved by finding the value of

. Solve the problem and show your

Laun*/

Groups of �[4

�*tivity

6[� minutes� independent work time

�[3 minutes� group discussion

)onitor for the diderent ways students
represent the situations and solve the
problems.

•
•
•
•

•

•

•
•
•
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reasoning.

"tudent !esponses

�.

�. (� fewer group of �,0�4
than in �0,3�0, or )

3. Sample response� The local library had �,04�
books checked out each day for � days. How
many books were checked out in total�

"ynt/esis

See lesson synthesis.

Lesson "ynt/esis �0 min

_Today we used what we have learned about multiplication to solve problems involving measurement.`

Select students to share their responses to the problems in the last activity. As each student shares,
ask if others in the class solved it the same way and if they approached it diderently.

,rompt students to explain what their numerical solutions represent in each situation.

_How would you know if your solutions were correct�` (Sample responses� I used another strategy to
see if I got the same answer. I estimated first so that I had an idea how big or small the answer would
be. I checked with my groupmates.)

 onsider asking� _3hen you had to multiply numbers, which method did you rely on the most� 3hat
made you choose that method�`

"uggested �enters

Five in a .ow� )ultiplication (3[5), Stage 3� Two-digit Factors (Addressing)

 ompare (�[5), Stage 3� )ultiply within �00 (Supporting)

"tudent "e*tion "ummary

In this section, we learned to multiply factors whose products are greater than �00, using diderent
representations and strategies to do so.

3hen working with multi-digit factors, it helps to decompose them by place value before multiplying.

•

Grade 4, Unit 6
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For example, to find the value of , we can decompose the 5,34� into its expanded form,
, and then use a diagram or an algorithm to help us multiply.

In both the diagram and the algorithm, the �0,000, �,�00, �60, and � are called the partial products.
They are the result of multiplying each decomposed part of 5,34� by 4.

3e can do the same to multiply a two-digit number by another two-digit number.

For example, here are two ways to find the value
of . The 3� is decomposed into and
�5 is decomposed into .

!esponse to "tudent #/in2ing

Students who use an algorithm that uses partial-
products may neglect to consider the place
value of the digits they are multiplying and end
up with some incorrect partial products.

Ne?t Day "upport

�efore the warm-up, select a student^s cool-
down from the previous lesson (name
anonymous). Ask students to identify what
the student did well and what the student
needs to do to improve the cool-down.

�omplete �ool-Do>n
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"e*tion �: Multi-digit Division

Lesson �
: "ituations Fnvolving �8ual-siAe Groups

"tandards �lignments

Lesson �urpose

The purpose of this lesson is for students to solve division problems in context, and to recall the two
meanings of division� _how many in each group` and _how many groups.`

�uilding +n 3.+A.A.�, 3.+A.A.3
Addressing 4.N�T.�.6

#ea*/er--a*ing Learning Goals

.eason about division of two- and three-
digit numbers in situations involving equal-
size groups.

"tudent--a*ing Learning Goals

Let^s interpret and solve division problems.

In grade 3, students learned about the relationship between multiplication and division and reasoned
about division in terms of equal groups. They also saw two interpretations of division� as a way to find
the size of a group and as a way to find the number of groups. They used these understandings to find
quotients and to reason about division problems in context, finding whole-number quotients from
two-digit dividends and one-digit divisors.

In this lesson, students build from the skills and ideas learned in grade 3 as they recall strategies for
reasoning about division problems in context (),�). Students encounter situations that involve equal-
size groups and that call for finding the size of a group and the number of groups. The work here
prepares students to rely on the relationship between division and multiplication to solve problems
involving three-digit dividends in the next lesson.

�**ess -or:

"tudents >it/ Disabilities

Action and "xpression (Activity �)

�nglis/ Learners

)L.� (Activity �)

Fnstru*tional !outines

"stimation "xploration (3arm-up), )L.5  o-craft -uestions (Activity �)

•

Grade 4, Unit 6
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Grade 4

Lesson #imeline

3arm-up �0 min

Activity � �5 min

Activity � �0 min

Lesson Synthesis �0 min

 ool-down 5 min

#ea*/er !eDe*tion  uestion

How readily did students see equal-size
situations in terms of division (and see division
expressions in terms of equal-size groups)� If
they struggled to make a connection, what
might be challenging�

After the  lass ,arty

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

"tandards �lignments

"tudent--a*ing #as2 "tatement

After the class party, 6 students oder to wash �6 pieces of utensils (spoons and forks). "ach
student is washing the same number of utensils.

How many pieces of utensils does each student wash� "xplain or show your reasoning.

"tudent !esponses

"ach student washes �6 pieces. Sample responses�

and so .

, , and .

Addressing 4.N�T.�.6

"stimation "xploration� Lots of ,aletas

&arm-up �0 min

•
•

�egin Lesson

Grade 4, Unit 6
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Unit 6 Lesson 13

"tandards �lignments
�uilding +n 3.+A.A.3

This "stimation "xploration prompts students to practice making a reasonable estimate based on
experience and known information. In this case, it is not practical to count the paletas, but students
could reason about groups of paletas by color, or estimate the complete rows and columns of paletas
and extend their estimate to the whole set. Some students might also make an estimate based on their
familiarity with how paletas are usually arranged in cases.

Fnstru*tional !outines

"stimation "xploration

"tudent--a*ing #as2 "tatement

How many paletas are in the case�

.ecord an estimate that is�

#oo lo% abou# r�g�# #oo ��g�

"tudent !esponses

Too low� less than 30

About right� 3�[�0

Too high� more than �0

Laun*/

Groups of �

!isplay the image.

_These are ice pops called paletas. They
originated in )exico and are typically made
with many diderent fruits.`

Ask students to estimate without counting.

_3hat is an estimate that^s too high�` _Too
low�` _About right�`

� minute� quiet think time

�*tivity

_!iscuss your thinking with your partner.`

� minute� partner discussion

.ecord responses.

"ynt/esis

_Is anyone^s estimate less than 30� Greater
than �0�`

_How did you know that 30 (or another
number) would be too low and �0 (or another
number) too high�`

_�ased on this discussion does anyone want
to revise their estimate�`

•
•
•

•
•
•

•
•
•

•
•
•

•
•

•
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,aletas for a  lass ,arty

�*tivity � �5 min

"tandards �lignments
�uilding +n 3.+A.A.�
Addressing 4.N�T.�.6

In this activity, students recall what they know about division from grade 3. The context allows
students to connect lived experiences to the math of the activity. �y inviting students to consider
treats that they enjoy in their homes or neighborhoods, they share experiences and foster
connections that build community.

The first question gives students an opportunity to co-craft mathematical questions based on a
situation before answering a question based on a division equation. Students divide a two-digit
number by a one-digit divisor, as they did in grade 3, in a way that makes sense to them. The
activity synthesis highlights diderent representations students made and relates them to the
situation. The term dividend is re-introduced in this lesson to describe a number being divided
into equal groups.

This activity uses ���5 �o�craft �uestions. Advances� writing, reading, representing


ction and �5pression� �e3elop �5pression and �o++unication� Give students access to concrete
manipulatives (connecting cubes, counters, or square tiles) and grid paper. Invite students to use
these to act out or draw .
�upports accessi!ility for� �onceptual �rocessing, 
ttention

�**ess -or "tudents >it/ Disabilities

Fnstru*tional !outines

)L.5  o-craft -uestions

"tudent--a*ing #as2 "tatement

!iego^s aunt is buying paletas, which are ice
pops, for a class party. At the local market,
paletas come in diderent bavors. She buys the
same number of paletas of each bavor.

Laun*/

Groups of �

_3hat are some of your favorite treats or
snacks from home�`

30 seconds� quiet think time

•
•
•
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�. 3hat mathematical questions can we ask
about this situation�

�. Here is an equation�

In the situation about the class party, what
questions could the equation represent�

3. Find the answer to one of the questions you
wrote. Show your reasoning.

"tudent !esponses

�. Sample responses�

How many people are coming to the
party�

How many bavors of paletas are
there�

How many paletas of each bavor did
!iego^s aunt buy�

How many bavors of paletas did she
buy�

How much money does she have to
spend on paletas�

�. Sample responses�

!iego^s aunt is buying �4 paletas in �
bavors. How many paletas of each
bavor is she buying�

!iego^s aunt is buying �4 paletas.
There are � paletas of each bavor.
How many bavors are there�

3. . Sample reasoning�

I know that � groups of �0 is �0 and �
groups of � is �4, so � groups of �� is
�4.

and , so

� minute� partner discussion

ML! �: �o-*ra-t  uestions

!isplay the opening paragraph and the first
question.

_3rite a list of mathematical questions that
could be asked about this situation.`

� minutes� independent work time

�[3 minutes� partner discussion

Invite several students to share one
question with the class. .ecord responses.

_How are these questions alike�` (The
questions involve multiplying or dividing.)
_How are they diderent�` (The questions
can be answered using diderent
operations.)

_Let^s look at the next question in the
activity.`

�*tivity

3[4 minutes� quiet work time

"ynt/esis

!isplay two questions that students wrote
for the equation .

_3hat does the �4 represent in both
problems�` (The amount being divided into
equal groups.)

_In mathematics, the number being divided
is known as the dividend.`

Invite students to share their strategies for
the last question. Highlight strategies that
show equal-size groups and reasoning that
relates multiplication and division.

�

�

�

�

�

�

�

�

�

•

•
•
•
•
•
•

•

•

•
•

•
•
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Grade 4

.

and , so
.

�dvan*ing "tudent #/in2ing

If students are unsure how to write a division question for , consider asking�

_If you were to act out the meaning of this expression, what would you do�`

_If you were to explain its meaning, what would you say�`

_In what type of situations would these types of actions take place�`

)ore Snacks for a  lass ,arty

�*tivity 	 �0 min

"tandards �lignments
�uilding +n 3.+A.A.3
Addressing 4.N�T.�.6

In this activity, students continue to use any strategy to solve division problems in context and to
recall the two interpretations of division. +ne problem involves finding how many in each group
and the second involves finding the number of groups. Students work with two- and three-digit
dividends and encounter division that results in a number with a remainder. They consider what
the leftover means in the given context.

!uring the synthesis, highlight that both multiplication and division can be used to reason about
the solutions, and elicit equations can be written to represent students� reasoning about equal-
size groups. Introduce remainders as _leftovers` or quantities that remain after dividing a
number into equal groups.

�

•
•
•
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"tudent--a*ing #as2 "tatement

�. ,riya^s mom made �5 gulab
jamuns for the class to share.
,riya gave 5 to each student
in the class.

How many students are in
,riya^s class� "xplain or show
your reasoning.

�. Han^s uncle sent in ��0
chocolate-covered
breadsticks for a snack.
The students in Han�s
class are seated at 6
tables. Han plans to give
the same number of
breadsticks to each table.

How many breadsticks
does each table get�
"xplain or show your
reasoning.

"tudent !esponses

�. �� students. Sample response� I know that
50 is �0 groups of 5, and then there are 35
more gulab jamuns to give out. I know that
35 is � groups of 5. So ,riya gave out gulab
jamuns to kids.

�. �� breadsticks with � breadsticks leftover.
. Sixty is , and 4� is

. Adding �0 and � gives ��.

Laun*/

Groups of �

!isplay images of snacks in the activity.

_Take a look at the images. 3hat do you
notice� 3hat do you wonder�`

Share responses.

_Gulab jamuns are sweet treats that are
popular in India, ,akistan, and their
neighboring countries in South Asia.`

_�readsticks that are covered with
chocolate, strawberry cream, or other
bavors are popular snacks in &apan, Taiwan,
and other "ast Asian countries.`

Ask a student to read the first problem
aloud.

_The problems in this activity involve treats
that students enjoy from diderent places
around the world.`

�*tivity

6[� minutes� independent work time

�[3 minutes� partner discussion

)onitor for students who reason in terms
of partial products or partial quotients and
record their thinking as equations.

)onitor for the diderent ways students
describe and decide what to do with the �
leftover breadsticks.

"ynt/esis

Invite students to share their response for
the first problem.

If no students wrote equations to show
their thinking, ask� _3hat equations can
represent how you found the solution to
the first problem�_

.ecord both multiplication and division
equations for all to see. For example�

and , so

•
•
•
•
•

•

•
•

•
•
•

•

•
•

•
�
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.

and , so
.

Invite other students to discuss the second
problem.

_3hen we divide, sometimes we have
leftovers that are not enough to make a
new group or not enough to put an
additional item to each group. 3e call the
leftovers remainders.`

_3hat was the remainder when
��0 breadsticks were divided by 6�`
(� breadsticks were leftover)

_How are the questions in the two
situations—gulab jamuns and
breadsticks—alike�` (They involved division
into equal groups.)

_How are they diderent�` (The first looks
for the number of groups. The second
looks for the size of a group. The second
involves some leftovers.)

Lesson "ynt/esis �0 min

_Today we solved problems involving division of whole numbers. 3e thought about the kinds of
division problems we were solving—whether we were trying to find the number of groups or the
amount in each group.`

!isplay�

"ight students are sharing �6 breadsticks equally.
How many breadsticks would each student get�

_How is this situation related to division�` (It�s about putting �6 breadsticks into equal-size groups.)

_3hat are we finding out when we divide �6 by ��` (How many breadsticks each student would get.)

_3hat are some ways to find the answer�` ()ultiply � by a number until we get �6. !ivide smaller
numbers by �, until �6 are divided by �.)

_3hat equations could we write to represent the problem and the solution, or how we find the
solution�` ( or , or a series of equations such as and , or

�

•
•

•

•

•
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and .)

"uggested �enters

Five in a .ow� )ultiplication (3[5), Stage 3� Two-digit Factors (Addressing)

 ompare (�[5), Stage 4� !ivide within �00 (Supporting)

!esponse to "tudent #/in2ing

Students show they understand the situation as
a division problem, but find a quotient other
than �6.

Ne?t Day "upport

After the warm-up in the next lesson, pair
students up to discuss their responses.

The work in this lesson builds from the division
concepts developed in a prior unit.

�rior Unit "upport

Grade 3, Unit 4, Section A� 3hat is !ivision�

�omplete �ool-Do>n

Grade 4, Unit 6
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Grade 4

Lesson ��: "ituations Fnvolving �a*tors and Multiples

"tandards �lignments

Lesson �urpose

The purpose of this lesson is for students to solve division problems that involve finding unknown
factors. They do so by reasoning with partial quotients and by decomposing a dividend into familiar
multiples of the divisor. In the problems, the dividends are greater than �00 and the divisions result in
whole numbers with and without a remainder.

�uilding +n 4.N�T.�.5, 4.+A.�.4
Addressing 4.N�T.�.6, 4.+A.A.3

#ea*/er--a*ing Learning Goals

.eason about division of two- and three-
digit numbers in situations involving factors
and multiples.

"tudent--a*ing Learning Goals

Let^s interpret and solve division problems
beyond �00.

In this lesson, students relate problems about factors and multiples to division. To solve the problems,
they rely on the relationship between multiplication and division, and their understanding of division
as a way to find an unknown factor.

Students continue to interpret division in terms of finding the number of groups (_If we write multiples
of 5, how many numbers will we need to write to get to �05�`) and the size of a group (_3hat number
are we finding multiples of if we get to ��� after writing � numbers�`). They may solve the problems by
multiplying in parts (finding partial products) or by dividing in parts (finding partial quotients). Through
repeated reasoning, they notice that it helps to decompose a dividend into familiar multiples (),�,
),�).

In these materials, division that results in a whole number with a remainder—for example —is
not expressed with an expression such as _�0 . 5.` Instead, students will relate this result to a
multiplication equation, in that .

In future lessons, students will more formally investigate partial quotients as a strategy dividing
numbers.

�**ess -or:

"tudents >it/ Disabilities

"ngagement (Activity �)

�nglis/ Learners

)L.� (Activity �)

•
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Fnstru*tional !outines

Number Talk (3arm-up)

Lesson #imeline

3arm-up �0 min

Activity � �0 min

Activity � �5 min

Lesson Synthesis �0 min

 ool-down 5 min

#ea*/er !eDe*tion  uestion

3hich questions that you asked today would
you rephrase to improve students^ ability to
make connections or to help them better
consolidate what they did� How would you
rephrase them�

.eaching �6� with )ultiples

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

"tandards �lignments

"tudent--a*ing #as2 "tatement

)ai is writing multiples of a number. 3hen she reaches �6�, she has written � numbers.

�. 3hat number is )ai writing multiples of� "xplain or show your reasoning.

�. 3hat division equation can represent the question you just answered�

"tudent !esponses

�. �3. Sample reasoning� I know that and . �ecause , the
number must be or �3.

�. or

Addressing 4.N�T.�.6, 4.+A.A.3

�egin Lesson

Grade 4, Unit 6
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Number Talk� !ividing by �

&arm-up �0 min

"tandards �lignments
Addressing 4.N�T.�.6

This Number Talk encourages students to compose or decompose multiples of � and to rely on
properties of operations to mentally solve problems. The ability to compose and decompose numbers
will be helpful when students divide multi-digit numbers. It also promotes the reasoning that is useful
when finding multiples of a number, or when deciding if a number is a multiple of another number.

Fnstru*tional !outines

Number Talk

"tudent--a*ing #as2 "tatement

Find the value of each expression mentally.

"tudent !esponses

3� Three times � is ��.

5� Five times � is 35.

�0� Two times � is �4, so �0 times � is �40.

��� Sample reasoning�

, and .
This means , so

.

Three times � is ��, so 30 times � is
��0. ��6 is �4 less than ��0, which
means it is less than .

Laun*/

!isplay one expression.

_Give me a signal when you have an answer
and can explain how you got it.`

� minute� quiet think time

�*tivity

.ecord answers and strategy.

'eep expressions and work displayed.

.epeat with each expression.

"ynt/esis

_3hat do the expressions have in common�`
(They all involve division by �. The dividends
are all multiples of �. The results have no
remainders.)

_How did the first three expressions help us
find the value of the last expression�`

 onsider asking�

_3ho can restate 8888888 �s reasoning
in a diderent way�`

_!id anyone have the same strategy
but would explain it diderently�`

•
•
•
•

•
•
•
•

�

�

•
•
•

•
•
•

•

•
•

�

�
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Unit 6 Lesson 14

_!id anyone approach the expression
in a diderent way�`

_!oes anyone want to add on to8888^s
strategy�`

3rite )ultiples

�*tivity � �0 min

"tandards �lignments
�uilding +n 4.N�T.�.5, 4.+A.�.4
Addressing 4.N�T.�.6

This activity prompts students to use the relationship between multiplication and division and
their understanding of factors and multiples to solve problems about an unknown factor (),�).
Students recognize such problems as division situations. Here the dividends are three-digit
numbers and the divisors are one-digit numbers. Students use the context of factors and
multiples to interpret division that results in a remainder.

+ne approach for solving these problems is by decomposing the dividend into familiar multiples
of �0 and then dividing the remaining number (which is now smaller) by the divisor. Another is to
find increasingly greater multiples of the divisor until reaching the dividend. �oth are productive
and appropriate. In the synthesis, help students see the connections between the two paths.

���
 �iscussion �upports� Synthesis� Some students may benefit from the opportunity to rehearse
what they will say with a partner before they share with the whole class.

d3ances� �pea)ing

�**ess -or �nglis/ Learners

�ngage+ent� �e3elop �:ort and �ersistence� If students don^t recognize this as a division situation at
first, they may do so when presented with a more accessible value.  onsider odering this
situation first� _Han starts writing multiples of a number. 3hen he reaches ��, he has written 3
numbers.` Invite students to identify what number Han is writing multiples of (4), and how they
know. Then ask how they might apply that reasoning to the task as presented here.
�upports accessi!ility for� �onceptual �rocessing

�**ess -or "tudents >it/ Disabilities

�

�
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"tudent--a*ing #as2 "tatement

�. Han starts writing multiples of a
number. 3hen he reaches �04,
he has written � numbers.

For each of the following
questions, show your reasoning.

a. 3hat number is Han writing multiples
of�

b. 3hat is the �5th multiple of this
number�

c. Han gets to ��6. How many numbers
has he written at that point�

�. 'iran wants to know how many multiples of
� are between 0 and �50.

a. He thinks he can use division to find
out. !o you agree� "xplain your
reasoning.

b. How many multiples will he find�
Show your reasoning.

c. Is �50 a multiple of �� Show how you
know.

"tudent !esponses

�. a. �3. Sample reasoning�

and
. Since �4 is

, Han must be finding
multiples of or �3.

and , so
.

b. ��5, because .

c. �� numbers. Sample reasoning�

and
, so is

, which is ��6.

�. a. Agree. Sample reasoning� He can

Laun*/

_3ho can remind the class of the meaning
of ]multiple�^`

�*tivity

4[5 minutes� quiet work time for the first
set of questions

)onitor for students who�

decompose �04 into a multiple of �
and another number

compose �04 from increasingly
larger multiples of �

use multiplication or division
equations to show their reasoning

,ause for a discussion before the second
set of questions.

Select students who use diderent
decomposition strategies to share
responses. .ecord and display their
reasoning.

_Let^s revisit each question we just
answered. 3hat equations could we write
to represent them�`

!isplay equations and highlight their
connection to the questions�

a. or

b. or

c. or

4[5 minutes� quiet work time for the
second set of questions

"ynt/esis

Invite students to share responses for the
last set of questions.

Highlight that to divide a number by a
smaller number—say, divide �50 by �, we
can�

Use familiar multiples or

�

�

�
�

•

•
•

�

�

�

•
•

•

•

•

•
•

�
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divide �50 by � because he^s trying to
find how many �s are in �50.

b. ��. Sample reasoning�

There are twenty �s in �40,
plus one more � makes �4�.
This is as high as we could get
without going over �50.

and , so
, which is less

than �50.

c. No. and

multiplication facts to help us. For
example, if we know

, we know
the result is �� with a remainder of
3, or .

Think of the dividend in smaller
chunks. For example� 3e can see
the �50 as and divide each
�40 and �0 by � separately, which
gives with a remainder of 3.

&ada^s )ystery Number

�*tivity 	 �5 min

"tandards �lignments
Addressing 4.N�T.�.6

In this activity, students continue to use the relationship between multiplication and division to
reason about situations that involve division. Students divide three-digit numbers by single-digit
divisors and find results with and without a remainder.

"tudent--a*ing #as2 "tatement

&ada is writing multiples of a mystery number.
After writing a bunch of numbers, she writes out
��6.

)ai says 6 is the mystery number.

,riya says � is the mystery number.

Andre says � could be the mystery number.

�. 3hich student do you agree with� Show
your reasoning and include equations.

Laun*/

Groups of �

�*tivity

5 minutes� independent work time on the
first question

� minutes� partner discussion

�[3 minutes� partner work time on the
second question

�

�

�

•
•
•

•

•
•
•
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Grade 4

�. &ada gives one more clue� _If I keep writing
multiples, I^ll get to �53.`

3hat is the mystery number� "xplain or
show your reasoning.

"tudent !esponses

�. Sample responses�

I agree with )ai, because ��6 is
, and ��0 is a multiple of 6

and 6 is the first
multiple of 6 .

I agree with Andre and )ai because
��6 is a multiple of both � and 6,
because when counting by each
number I say ��6.

�. �. Sample response� �53 and ��6 are both
multiples of �.

)onitor for students who clearly show how
they use partial products or partial
quotients to answer the questions.

"ynt/esis

_How could we use division to help us find
out the mystery number�` (If the result has
a remainder, then the divisor could not be
the mystery number. �53 divided by 6 has
3 as a remainder. �53 divided by � has no
remainder, so � is the mystery number.)

Lesson "ynt/esis �0 min

_Today we tried to find out if a number is a multiple or a factor of another number. For instance� Is �6�
a multiple of ��`

_Is this question a division problem�` (4es)

_3hy�` (3e^re looking for how many �s are in �6�.)

_3hat are we dividing�` (�6� by �)

_+ne way to answer the question is by using familiar multiplication facts or by finding partial products.
How would you start�` (+ne way is to start with �0 x � or its multiples, build the products up to �6� or
close to it, and then try smaller multiples of �.

�64 is 3 away from �6�, not enough to make another �, so �6� is not a multiple of �.)

�

�

•

•
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Unit 6 Lesson 14

_3hy might it be helpful to start with multiples of �0�` (They^re easy to find and easy to add.)

_ an we use division to answer the question�` (3e can start a number close to �6� that is a multiple of
�, divide it by �, see what is left, and find a multiple of � that is close to that number. For example�

. After taking �60 away, there^s �0� left.

. After taking �0 away, there^s �� left.

. After taking �4 away, there^s 3 left, which is not enough to make �.)

_How are the two approaches alike�` (They involve using smaller multiples of a number to see if a
larger number is a multiple of that number.)

"uggested �enters

 ompare (�[5), Stage 4� !ivide within �00 (Supporting)

.olling for Fractions (3[5), Stage �� )ultiply a Fraction by a 3hole Number (Supporting)

!esponse to "tudent #/in2ing

Students do not write a division equation to
represent the situation.

Ne?t Day "upport

Launch the warm-up or Activity � by
highlighting important notation from
previous lessons.

The work in this lesson builds from the concept
of factors and multiples developed in a prior
unit.

�rior Unit "upport

Grade 4, Unit �, Section A� Understand Factors
and )ultiples

•
•
•

�omplete �ool-Do>n
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Grade 4

Lesson ��: "ituations Fnvolving �rea

"tandards �lignments

Lesson �urpose

The purpose of this lesson is for students to use partial quotients to solve division problems that
involve tiling squares and finding a side length of a rectangle with a known area.

�uilding +n 3.)!. .�, 4.N�T.�.5
Addressing 4.)!.A.3, 4.N�T.�.6, 4.+A.A.3
�uilding Towards 4.)!.A.3, 4.N�T.�.6

#ea*/er--a*ing Learning Goals

.eason about division of two- and three-
digit numbers in situations involving area of
rectangles.

"tudent--a*ing Learning Goals

Let^s divide to find the side length of a
rectangle.

In this lesson, students encounter division as they find a side length of a rectangle whose area is a
three-digit number and one side is a one-digit number.

The context involves tiling rectangles with square tiles. This enables students to connect the dividend
to the number of tiles in the rectangle and the divisor to the number of rectangles along one side. The
grid provided in the first activity encourages students to partition the area (the dividend) into smaller
parts, which in turn facilitates finding the unknown length (the quotient).

�**ess -or:

"tudents >it/ Disabilities

.epresentation (Activity �)

�nglis/ Learners

)L.� (Activity �)

Fnstru*tional !outines

"stimation "xploration (3arm-up)

Materials to Gat/er

Grid paper� Activity �

Sticky notes� Activity �

•

Grade 4, Unit 6
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Unit 6 Lesson 15

Lesson #imeline

3arm-up �0 min

Activity � �5 min

Activity � �0 min

Lesson Synthesis �0 min

 ool-down 5 min

#ea*/er !eDe*tion  uestion

3hich questions that you asked today would
you rephrase to improve students^ ability to
make connections or to help them better
consolidate what they did� How would you
rephrase them�

Sticky Notes on the !oor

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

"tandards �lignments

"tudent--a*ing #as2 "tatement

&ada^s class is decorating their door with square sticky notes for their
teacher. "ach sticky note has a drawing or a message from a student.

The class used �34 square sticky notes to cover their classroom door
completely, leaving no gaps or overlaps between the notes. It takes �
square notes to cover the width of the door.

How many square notes does it take to cover the full height of the door�
Show how you know.

"tudent !esponses

�6 square notes. Sample reasoning� I know that and . , so
it takes or �6 notes to cover the height of the door.

Addressing 4.)!.A.3, 4.N�T.�.6, 4.+A.A.3

Grade 4, Unit 6
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"stimation "xploration� Area of a Soccer Field

&arm-up �0 min

"tandards �lignments
�uilding +n 3.)!. .�, 4.N�T.�.5
�uilding Towards 4.)!.A.3, 4.N�T.�.6

The purpose of this warm-up is to elicit students^ understandings of the relationship between the side
lengths of a rectangle and its area. These understandings prepare students to reason about an
unknown length or width of rectangles in the activities.

Students use their understanding about the relationship between multiplication and division, and their
understanding of multiples of �0 to divide beyond �00.

Fnstru*tional !outines

"stimation "xploration

"tudent--a*ing #as2 "tatement

"stimate� 3hat is the length of the soccer field in
meters�

.ecord an estimate that is�

#oo lo% abou# r�g�# #oo ��g�

Laun*/

Groups of �

!isplay the image.

_3hat is an estimate that^s too high�` _Too
low�` _About right�`

� minute� quiet think time

�*tivity

_!iscuss your thinking with your partner.`

� minute� partner discussion

.ecord responses.

"ynt/esis

_How did you make your estimate� How did
you know it^s reasonable�` (Sample response�
I know that the area is about �,300 and one of
the side lengths is 40. I know that

and , so the

�egin Lesson

•
•
•
•

•
•
•

•
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Unit 6 Lesson 15

"tudent !esponses

Too low� 40[50 meters

About right� 55[60 meters

Too high� 60 meters

estimate is between 50 and 60, but closer to
60.)

 onsider asking�

_Is anyone^s estimate less than 40 meters� Is
anyone^s estimate greater than 60 meters�`

_�ased on this discussion does anyone want
to revise their estimate�`

�*tivity � �5 min

"lena^s )ural ,L  Activity

"tandards �lignments
Addressing 4.)!.A.3, 4.N�T.�.6

In this activity, students find the length of one side of a rectangle given the length of the other
side and the area of the rectangle. This work builds on what students have done in grade 3, where
the area was within �00 square units. In this lesson, the area is a three-digit number beyond �00.

The use of tiles as a context and the presence of a grid allow students to see more concretely the
relationship between a product and a factor, but the size of the product discourages students to
count the tiles to find the unknown factor. Instead, students are encouraged to find multiples of
the known factor or to decompose the product into parts (),�).

�epresentation� Internali7e �o+prehension� Synthesis� Invite students to identify what information
and thinking was most helpful to solve the problem. .ecord their responses, including
mathematical language and pictures, and encourage them to use this display as a reference for
the next activity.
�upports accessi!ility for� �onceptual �rocessing, �e+ory

�**ess -or "tudents >it/ Disabilities

"tudent--a*ing #as2 "tatement

"lena used ��� square tiles to create a
rectangular mural for the art club. The mural is
� tiles wide.

Laun*/

Groups of �

"xplain what a mural is or show an image.

•
•
• •

•

•
•
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Grade 4

�. How many tiles long is "lena^s mural� �e
prepared to explain or show how you know.

�. 3rite one or more equations that show how
you solved this problem.

"tudent !esponses

�. �� tiles long. Sample reasoning�

If the length is �0 tiles, the mural
would need �40 tiles, leaving 4� tiles.
Seven times � is 4�, so the length
must be or �� tiles.

I know that is �0. I marked od
two rectangles, which are
equal to �40 tiles. is 4� and

, so I marked od a
rectangle. The length of the mural is

, which is ��.

�. Sample responses�

, , and

, or

�*tivity

5 minutes� independent work time

� minutes� partner discussion

)onitor for students who use multiples of
�0 and � and then either add or subtract
multiples of � to reach ���.

"ynt/esis

Select students to share their responses
and reasoning. !isplay their responses for
all to see.

Highlight strategies that use multiples of �0
and � to find the side length of the
rectangle. If no students use an area
diagram in their reasoning, display an
example for all to see (as shown in Student
.esponses).

Invite students to write the equations they
wrote. If no division equations are
included, display division equations and
ask students if they could be used to
answer the question. (For instance,

and , so
.)

Tyler^s )ural

�*tivity 	 �0 min

�

�

�
�

�

•
•
•

•

•

•
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Unit 6 Lesson 15

!e8uired �reparation

If doing a gallery walk, create 3[4 posters to display during the activity that show or describe
diderent strategies students are likely to use to solve the problem.

"tandards �lignments
Addressing 4.)!.A.3, 4.N�T.�.6, 4.+A.A.3

This activity continues the work in the first activity. It uses a similar context and prompts students
to reason about division, but the result of the division has a remainder, which students will need
to interpret.

After students have had some independent work time, consider a gallery walk of strategies.

,ost 3[4 posters around the room, each showing a likely strategy for the last problem, such
as using partial products, partial quotients, pictures, or words.

,rovide some blank posters for students to show additional unique strategies.

This activity uses ���	 �o+pare and �onnect. Advances� representing, conversing

���	 �o+pare and �onnect� Synthesis� After the Gallery 3alk, lead a discussion comparing,
contrasting, and connecting the diderent approaches. To amplify student language, and illustrate
connections, follow along and point to the relevant parts of the displays as students speak.

d3ances� �epresenting, �on3ersing

�**ess -or �nglis/ Learners

Materials to Gat/er

Grid paper, Sticky notes

"tudent--a*ing #as2 "tatement

Tyler is also creating a rectangular mural for the
art club. He has ��� tiles for his mural. His
mural is 6 tiles wide.

�. 3ill Tyler use all of his tiles in the mural�
"xplain your reasoning.

�. How many tiles long is Tyler^s mural� Show
your reasoning using numbers, pictures, or
words.

Laun*/

Groups of �

Give access to grid paper, in case students
wish to use it to create an area diagram.

�*tivity

ML!� �ompare and �onne*t

�[5 minutes� independent or group work

•
•

•

•
•

•
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Grade 4

"tudent !esponses

�. No. Sample response�

30 times 6 is ��0, and 3 times 6 is ��.
Adding the two gives ���, not ���.

�. 3� tiles long. Sample responses�

, ,
, .

Tyler will not use 5 of his tiles.

and , so
. There will be 5 extra

tiles remaining.

Give each student a sticky note.

_)ake one round to visit each poster. ,lace
your sticky note on the poster with a
strategy that matches your strategy or that
makes the most sense to you.`

_After your first round, make another
round to visit �[� other posters that you
didn^t select. )ake sense of the strategy of
the poster and be prepared to explain how
it is diderent than yours.`

5[� minutes� gallery walk

"ynt/esis

!iscuss the results of the gallery walk�
_3hich strategy seems to be most
common� The least common� 3hy might
they be the most or least common�`

_How many tiles did Tyler use for his
mural� How do you know�` (Tyler uses ���
tiles because the mural is rectangular and
there are 6 rows of tiles. ��� is the greatest
multiple of 6 within ���.)

_How many tiles were not used�`
. Five tiles were not used.)

 onsider asking� _How are partial quotients
a helpful strategy for finding the side
length�` (Sample response� I can use
multiples of �0, which are easy to divide in
my head. For example, the greatest
multiple of �0 that is also a multiple of 6
within ��� is ��0. I try to choose the
greatest number so that I can keep track of
the dividend. . �� is left
from the dividend to divide by 6, but �� is
not a multiple of 6, so I repeat the strategy.
The greatest multiple of 6 within �� is ��,
and 5 is remaining.)

Lesson "ynt/esis �0 min

�

�

�

�

•
•

•

•

•

•

•
•
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Unit 6 Lesson 15

_Today we used division to find side lengths of rectangles. For each rectangle, we knew the area and
the length of one side and we used division to find the length of the other.`

_3hat is the relationship between the side lengths and the area of a rectangle�` (The area is the
product of the two side lengths.)

_How do we find the missing side length�` (!ivide the area by the side length that we do know, or
multiply one side length by diderent numbers until we find the area.)

"uggested �enters

 ompare (�[5), Stage 4� !ivide within �00 (Supporting)

.olling for Fractions (3[5), Stage �� )ultiply a Fraction by a 3hole Number (Supporting)

!esponse to "tudent #/in2ing

Students show they understand the problem as
a division or unknown side length problem, but
find a solution other than �6 square sticky
notes.

Ne?t Day "upport

After the warm-up in the next lesson, pair
students up to discuss their responses.

The work in this lesson builds from the area
concepts developed in a prior unit.

�rior Unit "upport

Grade 3, Unit �, Section A�  oncepts of Area
)easurement

�omplete �ool-Do>n

Grade 4, Unit 6
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Grade 4

Lesson �6: �ase-ten �lo*2s to Divide

"tandards �lignments

Lesson �urpose

The purpose of this lesson is for students to make sense of base-ten representations for division.

Addressing 4.N�T.�.6
�uilding Towards 4.N�T.A

#ea*/er--a*ing Learning Goals

!ivide two-digit numbers by one-digit
divisors using base-ten blocks.

"tudent--a*ing Learning Goals

Let^s use base-ten blocks to divide.

In the previous lesson, students applied their understanding from grade 3 to divide two- and three-
digit numbers by one-digit divisors. Students worked with dividends slightly beyond �00 and
represented their thinking in a way that made sense to them.

In this lesson, students work with larger dividends and represent problems with base-ten blocks. This
representation emphasizes place value, which supports the work with division in this section. Students
are asked to represent their work with base-ten blocks on paper, but that is not the emphasis of this
lesson. In the next lesson, students will make sense of and use base-ten diagrams. In future lessons,
they will be able to choose a representation and method that makes sense to them as they go deeper
into division work.

�**ess -or:

"tudents >it/ Disabilities

.epresentation (Activity �)

Fnstru*tional !outines

)L.�  ompare and  onnect (Activity �), 3hat !o 4ou 'now About 88888� (3arm-up)

Materials to Gat/er

�ase-ten blocks� 3arm-up, Activity �,
Activity �

Tools for creating a visual display� Activity �

•
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Unit 6 Lesson 16

Lesson #imeline

3arm-up �0 min

Activity � �5 min

Activity � �0 min

Lesson Synthesis �0 min

 ool-down 5 min

#ea*/er !eDe*tion  uestion

3hat surprised you about how students used
base-ten blocks to find the value of quotients�
How might you use this in tomorrow^s lesson�

!ivision .ebection

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

"tandards �lignments

"tudent--a*ing #as2 "tatement

How was using the base-ten blocks helpful in your work today� How was it not helpful�

"tudent !esponses

Sample response� It was helpful when we were working with smaller numbers and we didn^t have
to decompose blocks. It wasn^t helpful when I was trying to work with larger numbers.

Addressing 4.N�T.�.6

3hat !o 4ou 'now About �ase-ten �locks�

&arm-up �0 min

"tandards �lignments
�uilding Towards 4.N�T.A

The purpose of this 3hat !o 4ou 'now About 88888� is to invite students to share what they know

�egin Lesson

Grade 4, Unit 6
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Grade 4

about base-ten blocks in the context of division. Some students may choose to rebect on base-ten
blocks and division while others may simply describe what they know about base-ten blocks. Any
rebection odered by students is useful for activating prior knowledge for the lesson.

Fnstru*tional !outines

3hat !o 4ou 'now About 88888�

Materials to Gat/er

�ase-ten blocks

"tudent--a*ing #as2 "tatement

3hat do you know about base-ten blocks�

"tudent !esponses

Sample responses�

They show thousands, hundreds, tens, and
ones.

They can represent diderent values.

"ach larger block is �0 times the size of the
previous block.

Laun*/

!isplay a pile of base-ten blocks.

_3hat do you know about base-ten blocks�`

� minute� quiet think time

�*tivity

.ecord responses.

"ynt/esis

_3hich blocks would we use to represent the
number 3�4�`

_4ou have used base-ten blocks to represent
large numbers. Today you are going to see
how they can be helpful to divide larger
numbers.`

�locks to !ivide

�*tivity � �5 min

•
•
•

•
•
•

•

•
•
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Unit 6 Lesson 16

!e8uired �reparation

"ach group of 3[4 students needs a set of base-ten blocks that includes 4 hundreds blocks, �0 ten
blocks, and �5 ones blocks.

"tandards �lignments
Addressing 4.N�T.�.6

The purpose of this activity is for students to find quotients using base-ten blocks and represent
their methods. Students solve two problems, one where decomposing a hundred or ten is not
necessary and one where it is. Students use base-ten blocks to represent the problem and find
the quotient, then they work in small groups to create a visual display of how they used the base-
ten blocks. This builds on work students have done in previous grades representing operations
with base-ten representations.

The base-ten blocks help highlight the important role place value plays in division (),�). There
are not enough hundreds in �04 to divide into � equal groups but there are enough tens to put �
ten in � equal groups and then the � remaining tens can be broken into ones to complete the
division.

Fnstru*tional !outines

)L.�  ompare and  onnect

Materials to Gat/er

�ase-ten blocks, Tools for creating a visual
display

"tudent--a*ing #as2 "tatement

Use the base-ten blocks to represent each
expression. Then find the value of each
expression.

�.

�.

"tudent !esponses

�. ���. Sample response� Students split the 4
hundreds into 4 groups and then do the

Laun*/

Groups of 3[4

Give each group at least 4 hundreds blocks,
�0 tens blocks and �5 ones blocks.

�*tivity

_3ork with your group to represent each
expression with base-ten blocks, then find
the quotient.`

5[6 minutes� group work time

•

•
•

•

•
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same with the � tens and � ones. They see
they have � hundred, � tens ,and � ones in
each group.

�. �3. Sample response� Students trade the
hundred block in for �0 tens. They split the
�0 tens into � groups and are left with �
tens. They split the � tens into �0 ones and
then split the �4 ones into � groups.

ML!� �ompare and �onne*t

Give each group tools for making a visual
display.

_ reate a visual display that shows how you
used the base-ten blocks to find the
quotient, including details such as notes,
diagrams, drawings, and so on, to help
others understand your thinking.`

�[5 minutes� group work

5[� minutes� gallery walk

_As you look at the displays from other
groups, record things that are the same
and things that are diderent.`

"ynt/esis

_3hat is the same and what is diderent
between the representations�`

30 seconds quiet think time

� minute� partner discussion

�dvan*ing "tudent #/in2ing

Students may show their reasoning and computation only by writing expressions or equations.
 onsider asking�

_How can you use base-ten blocks to represent the division and show your way of thinking
about it�`

_3hat does the answer you found mean in terms of the blocks�`

Show Us 4our �locks

�*tivity 	 �0 min

"tandards �lignments
Addressing 4.N�T.�.6

•
•

•
•
•

•
•
•

•
•
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Unit 6 Lesson 16

The purpose of this activity is for students to find quotients and represent their thinking with
base-ten blocks. The numbers in the expressions are designed to encourage students to think
about when the base-ten blocks may be helpful and when they become cumbersome. In future
lessons, students will be asked to interpret base-ten representations but may use any method or
representation that makes sense to them.

�epresentation� �e3elop �anguage and �y+!ols� Synthesis� Use gestures or annotations such as
labels or arrows to make connections between representations visible on displayed student work.
�upports accessi!ility for� �onceptual �rocessing, �isual��patial �rocessing

�**ess -or "tudents >it/ Disabilities

Materials to Gat/er

�ase-ten blocks

"tudent--a*ing #as2 "tatement

Find the value of each expression. "xplain or
show how you used base-ten blocks to find the
value.

�.

�.

3.

"tudent !esponses

�. �4. Sample response� !raw 4 groups with �
tens in each group. !ivide remaining �6 and
draw 4 ones in each group.

�. 43. Sample response� !raw � groups with 4
tens in each group. !raw 3 ones in each
group.

3. ��. Sample response� Start with �0 tens and
draw � ten in each of � groups.
!ivide remaining �� and draw � ones in
each group.

Laun*/

Groups of �

Give students access to base-ten blocks.

_4ou are going to solve some problems on
your own. Use base-ten blocks and
represent your thinking in your book.`

�*tivity

5[6 minutes� independent work time

� minutes� partner discussion

)onitor for students who draw base-ten
representations using small and large
squares and rectangles labeled with
numbers, to share in the lesson synthesis.

"ynt/esis

See lesson synthesis.

�dvan*ing "tudent #/in2ing

Students may use mental math to solve problems.  onsider asking� _How might your use the

•
•
•

•
•
•

•
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blocks to check your mental math�`

Lesson "ynt/esis �0 min

!isplay student work showing base-ten representations for the last expression ( ).

_How did this student represent their reasoning�` (They drew the �0 tens and then crossed out � tens
and drew �0.)

_!o you have any questions or suggestions that could help them make their work clearer�` (They could
add numbers to label the parts.)

.epeat with other student^s work, as time allows.

_Take a minute, and if you^d like, revise your work to make it easier for someone else to understand.`

"uggested �enters

 ompare (�[5), Stage 4� !ivide within �00 (Supporting)

.olling for Fractions (3[5), Stage �� )ultiply a Fraction by a 3hole Number (Supporting)

!esponse to "tudent #/in2ing

This lesson builds on concepts of division
developed in a previous unit.

�rior Unit "upport

Grade 3, Unit 4, Section !� !ividing Larger
Numbers

�omplete �ool-Do>n

Grade 4, Unit 6
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Unit 6 Lesson 17

Lesson ��: �ase-ten Diagrams to !epresent Division

"tandards �lignments

Lesson �urpose

The purpose of this lesson is for students to find the quotients of two-digit and three-digit dividends
and one-digit divisors. They do so by decomposing the dividend by place value—decomposing a larger
unit to �0 of a smaller unit—and by reasoning in terms of equal-size groups.

Addressing 4.N�T.�.6

#ea*/er--a*ing Learning Goals

!ivide two- and three-digit by one-digit
numbers using base-ten diagrams.

"tudent--a*ing Learning Goals

Let^s divide using base-ten blocks or
diagrams.

In grade 3, students used base-ten representations to help them reason about division of a two-digit
number into equal-size groups. This lesson builds on that understanding and revisits it in the context
of three-digit dividends. Students recall that they can exchange or decompose one or more units of a
higher place value for �0 units of the next lower place value in order to have enough units to put into
equal groups.

The work here sets the groundwork for students to later decompose a dividend by place value (even
when not using base-ten blocks or diagrams). It is also the basis for dividing multi-digit numbers using
the standard division algorithm (in grade 5), which relies on dividing by place value, one digit at a time.

�**ess -or:

"tudents >it/ Disabilities

"ngagement (Activity �)

�nglis/ Learners

)L.� (Activity �)

Fnstru*tional !outines

3hich +ne !oesn^t �elong� (3arm-up)

Materials to Gat/er

�ase-ten blocks� Activity �, Activity �

•
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Grade 4

Lesson #imeline

3arm-up �0 min

Activity � �5 min

Activity � �0 min

Lesson Synthesis �0 min

 ool-down 5 min

#ea*/er !eDe*tion  uestion

How did the representations in today^s lesson
support students in dividing multi-digit
numbers�

Find the 2alue of a -uotient

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

"tandards �lignments

"tudent--a*ing #as2 "tatement

Find the value of . Show your reasoning.

The base-ten diagram represents �3�. Use the diagram if you find it helpful.

"tudent !esponses

33. Sample reasoning�

I know that . I also know that and , so is the
sum of �5 and �, which is 33.

The large square represents � hundred and can be decomposed into �0 tens. Now we have
�3 tens. Twelve of the tens can be put into 4 groups of 3 tens. The last ten can be
decomposed into �0 ones. There are now �� ones, or 4 groups of 3 ones. Three tens and 3
ones is 33.

I know that and , so .

Addressing 4.N�T.�.6

•
•

•
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166



Unit 6 Lesson 17

3hich +ne !oesn^t �elong� �ase-ten !iagrams

&arm-up �0 min

"tandards �lignments
Addressing 4.N�T.�.6

This warm-up prompts students to carefully analyze and compare features of base-ten diagrams,
looking not only at the number and types of shapes in each diagram, but also the value each diagram
represents. The activity also enables students to recall what they know about representations of
numbers in base-ten and enables the teacher to hear how they talk about these representations.

The analysis here prepares students for the activities in the lesson, in which they use base-ten
diagrams to find whole-number quotients.

Fnstru*tional !outines

3hich +ne !oesn^t �elong�

"tudent--a*ing #as2 "tatement

3hich one doesn^t belong�

� �

� D

"tudent !esponses

Sample responses�

Laun*/

Groups of �

!isplay image.

_,ick one that doesn^t belong. �e ready to
share why it doesn^t belong.`

� minute� quiet think time

�*tivity

_!iscuss your thinking with your partner.`

�[3 minutes� partner discussion

.ecord responses.

"ynt/esis

_How is it that A and   both show ����` (If a
small square represents �, then a rectangle is
�0 and a large square is �00. In A�

. In  � .)

�egin Lesson

•
•
•
•

•
•
•

•
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Grade 4

A doesn�t belong because it does not show
more than � of any place value.

� doesn�t belong because it does not show
���.

  doesn�t belong because it has no tens.

! doesn�t belong because because it doesn�t
have a column with just a single square.

_How do we know that ! also shows ����`
("ach group in ! represents � � or
3�. Three groups of 3� makes ���.)

_Suppose we don^t know what a small square
represents except that it represents the same
value in all diagrams.  an we tell if   and !
represent the same value� How�` (4es. 3e
know that �0 small squares make � rectangle
and �0 rectangles make � large square. In !,
we^d have �� small squares and � rectangles.
Trading �0 small squares for a rectangle gives
�0 rectangles and �� small squares, which is
equal to � large square and �� small squares.)

!ivide with !iagrams or �locks

�*tivity � �5 min

"tandards �lignments
Addressing 4.N�T.�.6

In this activity, students use base-ten diagrams to find quotients of two-digit dividends and single-
digit divisors. They think about distributing the pieces in the diagram into equal-size groups,
decomposing a higher-value piece with �0 of the lower-value pieces as needed to divide.

Some students may benefit from manipulating physical blocks. ,rovide each group of students
with access to a set of base-ten blocks.

���
 �iscussion �upports� Use multimodal examples to show the meaning of place value. Use
verbal descriptions along with gestures, drawings, or concrete objects to show how a base-ten
block is equivalent to �0 one blocks and how they are interchangeable.

d3ances� �istening, �epresenting

�**ess -or �nglis/ Learners

Materials to Gat/er

�ase-ten blocks

•
•
•
•

•

•
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"tudent--a*ing #as2 "tatement

�. ,riya draws a base-ten diagram to find the
value of . A rectangle represents �0. A
small square represents �.

Use the diagram (or actual blocks) to help
,riya complete the division. "xplain or show
your reasoning.

�. Use this base-ten diagram (or actual blocks)
to find the value of .

"tudent !esponses

�. �6. Sample response� Four of the 6 tens can
be put into 4 groups of � ten. The other �
tens can be decomposed into �0 ones.
There are now �4 ones, which can be
divided into 4 groups of 6. +ne ten and 6
ones make �6.

�. 3�. Sample response� +ne hundred can be
decomposed into �0 tens. Nine of the ��
tens can be put into 3 groups of 3 tens.
There are now � tens which can be
composed into �0 ones. There are now ��
ones, which can be divided into 3 groups of
�. Three tens and � ones make 3�.

Laun*/

Groups of 4

Give students access to base-ten blocks.

!isplay the first diagram. )ake sure
students can explain why it represents 64.

�*tivity

5 minutes� quiet think time

� minutes� group discussion

)onitor for students who see that a larger
piece can be decomposed into �0 of the
next smaller piece to help with distribution.

"ynt/esis

Invite students to share their responses
and reasoning.

)ake sure students see that�

3e can think of as putting 6
tens and 4 ones into 4 equal groups,
and as putting � hundred
� ten and � ones into 3 equal
groups.

To divide the base-ten pieces, we
can decompose a piece
representing a larger place value
with �0 of the next smaller place
value.

•
•
•

•
•
•

•
•

�

�
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Help Noah Get Unstuck

�*tivity 	 �0 min

"tandards �lignments
Addressing 4.N�T.�.6

In this activity, students continue to use base-ten representations and to reason about equal-size
groups to find whole-number quotients. The work reinforces the idea of decomposing a hundred
into �0 tens as needed to perform division.

Students explicitly use place value understanding to decompose hundreds and tens (),�) while
making sense of a students� reason to help him complete the division problem (),3).

�ngage+ent� �ro3ide 
ccess !y �ecruiting Interest� +ptimize meaning and value. Invite students to
share examples from their own lives in which they might need to divide three-digit numbers by
one-digit numbers. Invite them to imagine and share why Noah might be dividing �35 by 5.
�upports accessi!ility for� 
ttention, �ocial��+otional �unctioning

�**ess -or "tudents >it/ Disabilities

Materials to Gat/er

�ase-ten blocks

"tudent--a*ing #as2 "tatement

�. This diagram represents �35.

Laun*/

Groups of �

Give students access to base-ten blocks.

!isplay the first diagram.

_How does the diagram represent �35�` (A
large square represents �00. A rectangle

•
•
•
•
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To find , Noah draws the following
diagram but then gets stuck.

He says, _There are not enough of the
hundreds or the tens pieces to put into 5
groups.`

"xplain or show how Noah could find
with his diagram.

�. Find the value of . Show your
reasoning. Use base-ten diagrams or blocks
if you find them helpful.

"tudent !esponses

�. Sample response� Noah can exchange the �
hundreds for �0 tens, which can make 5
groups of 4 tens. The other 3 tens can be
exchanged for 30 ones. There are now 35
ones in total, which can make 5 groups of �
ones with no remainder. "ach group has 4
tens and � ones, which is 4�.

�. Sample response� 43� can be represented
by 4 hundreds, 3 tens, and � ones.

"xchange 4 hundreds for 40 tens.
Now there are 43 tens.

Use 4� tens to make 6 groups of �
tens. There is � ten left over.

"xchange the � ten for �0 ones.
There are now �� ones.

,ut the �� ones into 6 groups of �
ones.

"ach group has � tens and � ones, or
��.

represents �0. A small square represents
�.)

�*tivity

4[5 minutes� independent work time on
the first question

)onitor for students who see the �
hundreds as �0 tens and those who see
them as �00 ones.

,ause after the first question. )ake sure
students see that the � hundreds can be
decomposed into �0 tens (or �00 ones) and
split into 5 equal groups, and the 3 tens
can be decomposed into 30 ones and split
into 5 groups.  omplete the second
diagram to illustrate this reasoning.

5 minutes� partner work time on the last
question

"ynt/esis

Select students to share their responses
and reasoning for the last question. !isplay
them for all to see.

Highlight the idea that each unit can be
decomposed into �0 units of a lower place
value to make it possible to create equal-
sized groups.

Lesson "ynt/esis �0 min

�

�

�

�

�

•
•

•

•

•

•
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_In earlier lessons, we solved division problems such as ]��� divided by 4^ in diderent ways. 3e used
familiar multiples or multiplication facts, or divided a series of smaller numbers. 3e also used area
diagrams to reason about division.`

_Today we used base-ten diagrams and blocks to find quotients such as . How is this approach
like earlier ones�` (It also involves performing division in a series of steps, rather than all at once.)

_How is this approach diderent�` (It involves�

using place values

dividing the amount in each place value into equal-size groups

thinking of a digit in a number as �0 times the value of the digit to the right of it (for example,
thinking of 3 tens as 30 ones)

_Instead of drawing base-ten pieces or using blocks, suppose we represent ��� with numbers and
words� � hundreds � � ten � � ones.  an we still find by reasoning about place values�` (4es, we
can distribute the hundreds, tens, and ones into 4 equal groups.)

_Here is a student^s unfinished work for finding . How would you complete it�`

!isplay�

_ means putting � hundreds � � ten � � ones into 4 equal groups.`

(���. Sample reasoning� After putting � hundred in each group, there are 3 hundreds, � ten, and � ones
left. The hundreds can be decomposed into tens and the tens can be decomposed into ones so that
there^s enough to put into 4 groups.

, so � tens in each group.

, so � ones in each group.)

"uggested �enters

 ompare (�[5), Stage 4� !ivide within �00 (Supporting)

•
•
•

Grade 4, Unit 6
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.olling for Fractions (3[5), Stage �� )ultiply a Fraction by a 3hole Number (Supporting)

!esponse to "tudent #/in2ing

Students decompose the dividend into �00, 30,
and �, divide each part by 4 separately, and do
not divide completely when working with 30 and
�. (For example, they see that dividing 30 by 4
gives � with a remainder of � but do not
combine it with the � ones.)

Ne?t Day "upport

�efore the warm-up, select a student�s
cool-down from the previous lesson (name
anonymous). Ask students to identify what
the student did well and what the student
needs to do to improve the cool-down.

�omplete �ool-Do>n

Grade 4, Unit 6
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Grade 4

Lesson ��: Divide >it/ �artial  uotients

"tandards �lignments

Lesson �urpose

The purpose of this lesson is to introduce students to ways to record partial quotients when dividing
multi-digit numbers.

Addressing 4.N�T.�.6, 4.+A.A.3

#ea*/er--a*ing Learning Goals

Analyze ways of using and recording partial
quotients to divide multi-digit numbers.

"tudent--a*ing Learning Goals

Let^s analyze and use an algorithm that
uses partial quotients.

,reviously, students have found quotients by decomposing a dividend and finding the quotient for
each decomposed part until all of the dividend is divided. They have also reasoned in terms of
multiplication—adding partial products until they reach the value of the dividend—and in terms of
place value. They have also used area diagrams and base-ten diagrams—among other
representations—to support their reasoning.

In this lesson, students use partial quotients and a couple of ways to record them systematically—by
writing a series of equations, and by using an algorithm that uses partial quotients.

�**ess -or:

"tudents >it/ Disabilities

Action and "xpression (Activity �)

�nglis/ Learners

)L.� (Activity �)

Fnstru*tional !outines

Number Talk (3arm-up)

Materials to Gat/er

�ase-ten blocks� Activity �

Lesson #imeline

3arm-up �0 min

#ea*/er !eDe*tion  uestion

Today^s lesson encouraged small-group
collaboration. How did students interact with

•

Grade 4, Unit 6
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Unit 6 Lesson 18

Activity � �0 min

Activity � �5 min

Lesson Synthesis �0 min

 ool-down 5 min

each other^s ideas today in the work� 3ho was
heard in their group� 3ho was not heard� How
can you ensure in future small-group
collaborations that all student^s voices are
heard�

Subtract Groups

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

"tandards �lignments

"tudent--a*ing #as2 "tatement

,riya and Tyler use diderent methods to find . Their work is incomplete.  omplete ,riya^s
and Tyler^s work.

,riya�s work Tyler�s work

3hat is the value of �

"tudent !esponses

�6. Sample reasoning� 300 is 60 groups of 5, �00
is �0 groups of 5, and 30 is 6 groups of 5. Adding
the groups of 5—the 60, �0, and 6—gives the
quotient.

,riya�s work Tyler�s work

Addressing 4.N�T.�.6

Grade 4, Unit 6

Unit 6 Lesson 18

175



Grade 4

Number Talk� !ivide by 3

&arm-up �0 min

"tandards �lignments
Addressing 4.N�T.�.6

This Number Talk encourages students to look for and make use of the structure of numbers in base-
ten to mentally solve division problems. The reasoning elicited here will be helpful later in the lesson
when students divide large numbers using increasingly more abstract strategies.

Fnstru*tional !outines

Number Talk

"tudent--a*ing #as2 "tatement

Find the value of each expression mentally.

Laun*/

Groups of �

!isplay one expression.

_Give me a signal when you have an answer
and can explain how you got it.`

� minute� quiet think time

�egin Lesson

•
•
•

•
•
•
•
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"tudent !esponses

30� I know that �0 is and is 3, so
is , which is 30.

3�� Ninety is and 6 is , so �6 is
, which is or

.

3�0� I know that is 3�, so is
or , which is 3�0.

3��. I know that �54 is , so it is
, which is or

.

�*tivity

.ecord answers and strategy.

'eep expressions and work displayed.

.epeat with each expression.

"ynt/esis

_How did each expression help you find the
next one�`

 onsider asking�

_3ho can restate 8888888 �s reasoning
in a diderent way�`

_!id anyone have the same strategy
but would explain it diderently�`

_!id anyone approach the expression
in a diderent way�`

_!oes anyone want to add on to8888^s
strategy�`

!ecompose !ividends

�*tivity � �0 min

"tandards �lignments
Addressing 4.N�T.�.6

In this activity, students encounter a way to divide a multi-digit number by using partial quotients
and writing equations for them. They analyze and interpret the equations and consider how it is
like and unlike finding quotients using base-ten representations. In the next activity, students will
be introduced to a way to record partial quotients vertically.

���
 �iscussion �upports� To support the transfer of new vocabulary to long term memory, invite
students to chorally repeat the word in unison �-� times� partial quotient.

d3ances� �on3ersing, �pea)ing, �epresenting

�**ess -or �nglis/ Learners

•

•
•

•
•

•
•
•

•
•

�

�

�

�
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Materials to Gat/er

�ase-ten blocks

"tudent--a*ing #as2 "tatement

�. Find the value of . Show your
reasoning. 4ou may use base-blocks if you
find them helpful.

�. Here^s how ,riya finds the
value of .

a. 3hat has ,riya done� !escribe her
steps.

b. How is ,riya^s method similar to your
method�

c. Use ,riya^s method to find the value of
.

"tudent !esponses

�. �3. Sample response� There are 4 hundreds,
6 tens, and 5 ones, to be put into 5 equal
groups. Sample reasoning�

The 5 tens and 5 ones can be divided into 5
groups.

The 4 hundreds can be decomposed into 40
tens and then split across 5 groups, � tens in
each.

The � ten can be decomposed into �0 ones,
which means � ones per group.
In each group, there are � tens and 3 ones.

�. Sample response�

Laun*/

Groups of 4.

Give students access to base-ten blocks.

�*tivity

,ause after the first question and discuss
students^ responses. .ecord and display
responses for all to see.

"ynt/esis

Invite students to share their
interpretations of ,riya^s work and
compare it to their reasoning in the first
question.

_How did ,riya decompose the
number 465�` (�y place value.

)

_3hat does ,riya do after writing
the first three equations�` (She adds
up the quotients.)

_3e can find a quotient in parts—dividing a
portion of the dividend at a time—until
there is no more (or until there is not
enough) of the dividend to divide.`

_"ach quotient is called a partial quotient.`

•
•

•

•

�

�

•

•
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a. ,riya divided 465 into 5 groups in
smaller parts. First she divided 400 by
5, which gave �0. Then, she divided 60
by 5, which gave ��. Lastly, she
divided 5 by 5, which is �. The quotient
is , which is �3.

b. They are similar in that the division
into equal groups is done hundreds,
tens, and ones.

c.

Tyler^s )ethod

�*tivity 	 �5 min

"tandards �lignments
Addressing 4.N�T.�.6, 4.+A.A.3

In this activity, students are introduced to an algorithm that uses partial quotients, a vertical
method of recording partial quotients. They compare and contrast this approach with other ways
of dividing numbers using partial quotients and try using it to divide multi-digit numbers.

3hen students analyze ,riya and Tyler�s work and explain their reasoning, they critique the
reasoning of others (),3).


ction and �5pression� Internali7e �5ecuti3e �unctions� Invite students to verbalize their strategy for
problem � before they begin. Students can speak quietly to themselves, or share with a partner.
�upports accessi!ility for� �onceptual �rocessing, �rgani7ation

�**ess -or "tudents >it/ Disabilities

Grade 4, Unit 6
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"tudent--a*ing #as2 "tatement

Tyler uses a diderent method to find the value
of . Let^s compare ,riya^s and Tyler^s
work.

,riya�s method Tyler�s method

�. How are ,riya and Tyler^s methods alike�
How are they diderent� List as many
similarities and diderences as you can find.

�. 3hy do you think Tyler uses subtraction in
his method�

3. Show how Tyler might record the process of
finding the value of .

"tudent !esponses

�. Alike�

The 465 is decomposed into parts
and each part is divided by 5
separately.

The partial quotients are �0, ��, and
�.

The �0, ��, and � are added up to get
�3.

�oth methods show 5 groups of �0, 5
groups of ��, and 5 groups of �.

!iderent�

,riya wrote division equations to
show the divisor and partial

Laun*/

Groups of 4

!isplay ,riya and Tyler^s methods.

�*tivity

_Tyler used a diderent method to record
. Analyze what is happening in his

method. Think about how the two methods
are alike and diderent.`

3 minutes� independent work time on the
first two questions

3 minutes� small-group discussion

Invite students to share their analyses on
the two methods.

If not mentioned by students, highlight that
both ,riya and Tyler divided in parts, but
reasoned and recorded diderently.

,riya recorded the partial
quotients with division equations.

The partial quotients in Tyler�s work
are recorded as factors being
multiplied by 5, and also listed
above the dividend.

Tyler kept dividing in parts and
subtracting until there�s nothing left
of the dividend to divide.

 larify the meaning of the numbers
in Tyler^s method before students work on
the last question.

3 minutes� independent work time to find
the value of .

"ynt/esis

Invite students to share their responses.
Highlight the diderent ways to decompose
4�� or the diderent partial quotients that
could be used to find .

)ake sure students see that ,riya^s
equations and Tyler^s method are simply

�

�

�

�

�

•
•

•

•
•
•
•

�

�

�

•

•

•

•
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Unit 6 Lesson 18

quotients.

Tyler wrote multiplication
expressions. He stacked the partial
quotients vertically.

Tyler subtracted numbers several
times. There is no subtraction in
,riya^s work.

,riya showed 5 groups of �0 in
. Tyler showed it in

.

�. To keep track of what is left after he
removed a partial amount that has been
divided by 5. (For example, after dividing
400 by 5, he removed it from 465 to get 65.)

3. Sample response�

two ways to record partial quotients, but
they are not fundamentally diderent.

_Tyler^s vertical recording method is
another type of algorithm.`

Lesson "ynt/esis �0 min

_Today we learned to use an algorithm that uses partial quotients to divide numbers.`

_How would you explain ]partial quotients^ to a classmate who might be absent today�` (3e can find a
quotient in parts—dividing a portion of the dividend at a time—until there is no more or until there is
not enough of the dividend to divide. "ach quotient is called a partial quotient.)

_Suppose we^d like to find the value of and know we could decompose the �3� into parts. How
would we know what numbers to choose�` (Look for multiples of �. Try to start with the largest
multiple of � and �0 within �3�.)

_3hat are some ways to decompose �3� into multiples of ��` ( , or , among
others.)

�

�

�

•
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!isplay�

_3e saw two ways of recording partial quotients—by writing a series of equations and by recording the
steps of division vertically. 3here can we see the partial quotients in each one�`

"uggested �enters

 ompare (�[5), Stage 4� !ivide within �00 (Supporting)

.olling for Fractions (3[5), Stage �� )ultiply a Fraction by a 3hole Number (Supporting)

!esponse to "tudent #/in2ing

Students find the correct partial quotients but
don�t find their sum, or don�t connect the sum
to the value of .

Students complete one student�s work, but not
both.

Ne?t Day "upport

Launch the warm-up or Activity � by
highlighting important notation from
previous lessons.

�omplete �ool-Do>n

Grade 4, Unit 6
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Lesson ��: Division &it/ and &it/out !emainders

"tandards �lignments

Lesson �urpose

The purpose of this lesson is for students to use an algorithm that uses partial quotients to find whole
number quotients and remainders with up to four-digit dividends and one-digit divisors. Students also
analyze some common errors when using an algorithm that uses partial quotients.

Addressing 4.N�T.�.6, 4.+A.A.3, 4.+A.�.4

#ea*/er--a*ing Learning Goals

Find whole-number quotients and
remainders using an algorithm that uses
partial quotients.

"tudent--a*ing Learning Goals

Let^s find quotients and remainders using
an algorithm that uses partial quotients.

In this lesson, students deepen and apply what they learned about partial quotients to divide four-digit
numbers by single-digit divisors. They also deepen their understanding of an algorithm that uses
partial quotients—by noticing how the algorithm shows whether a division would result in a remainder,
and by analyzing missteps that are commonly made in an algorithm like it.

�**ess -or:

"tudents >it/ Disabilities

.epresentation (Activity �)

�nglis/ Learners

)L.� (Activity �)

Fnstru*tional !outines

Notice and 3onder (3arm-up)

Lesson #imeline

3arm-up �0 min

Activity � �5 min

Activity � �0 min

Activity 3 �0 min

#ea*/er !eDe*tion  uestion

Students have encountered many diderent ways
to reason about division in the past few lessons.
They might have other unique ways to think
about division. Identify one or more ways in
which your students^ thinking odered a new
insight or a positive surprise today.

•

Grade 4, Unit 6
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Lesson Synthesis �0 min

 ool-down 5 min

Find a -uotient

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

"tandards �lignments

"tudent--a*ing #as2 "tatement

How many groups of 4 are in �,�65�

Use partial quotients to show your reasoning.

"tudent !esponses

466 groups with a remainder of �. Sample response�

Addressing 4.N�T.�.6

Notice and 3onder� "quations with Hundreds

&arm-up �0 min

�egin Lesson

Grade 4, Unit 6
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"tandards �lignments
Addressing 4.N�T.�.6, 4.+A.�.4

This warm-up prompts students to analyze patterns and look for structure in division equations (),�),
and to reinforce their understanding of factors and multiples.

Fnstru*tional !outines

Notice and 3onder

"tudent--a*ing #as2 "tatement

3hat do you notice� 3hat do you wonder�

"tudent !esponses

Students may notice�

A number is multiplied by 3 in each equation.

The value on the left side of the equal sign
increases by �00 each time.

The first number is always multiplied by 3.

The product of the first two numbers are
added by �, �, and 0.

The first number ends with 33, 66, and 00.

Students may wonder�

3hy does the first number on the right
change the way it does (increasing by 33,
another 33, then 34)�

Laun*/

Groups of �

!isplay the equations.

_3hat do you notice� 3hat do you wonder�`

� minute� quiet think time

�*tivity

_!iscuss your thinking with your partner.`

� minute� partner discussion

Share and record responses.

"ynt/esis

_If we continue the pattern through �,000,
what would the equations look like�`

_In all the equations, there is multiplication by
3, which suggests we could think of them in
terms of division by 3.`

_How could we interpret in
terms of division by 3�` (!ividing 300 by 3
gives �00.)

_How about �` (!ividing 600 by
3 gives �00.)

_ an we interpret the equation
in terms of division by 3�

3hat does it tell us�` (4es. !ividing �00 by 3
gives 33 and a remainder of �.)

_3hat about �` (!ividing
500 by 3 gives �66 and a remainder of �.)

•
•
•
•
•

•

•
•
•
•

•
•
•

•
•

•

•
•

•
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3hy do the third and sixth equations not
have a number added to the product�

If we continue the string of equations, would
the pattern on the right side continue�

A Stack of ,artial -uotients

�*tivity � �5 min

"tandards �lignments
Addressing 4.N�T.�.6, 4.+A.A.3

This activity develops students^ understanding of the vertical method of recording partial
quotients and their ability to use it to perform division. +ne of the quotients here involves a
remainder, prompting students to interpret it. Students are reminded that the term _remainder`
is used to describe _leftovers` when dividing.

���� �ollect and �isplay� Synthesis� !irect attention to words collected and displayed from the
previous lessons. Invite students to borrow language from the display as needed, and update it
throughout the lesson.

d3ances� �on3ersing, �eading

�**ess -or �nglis/ Learners

"tudent--a*ing #as2 "tatement

&ada used partial quotients to
find out how many groups of �
are in 3��.

Analyze &ada^s steps in the
algorithm.

�. a. Look at the three numbers above 3��.
3hat do they represent�

Laun*/

Groups of �

�*tivity

3 minutes� independent work time on the
first � problems.

,ause after problem � to discuss students^
responses.

!isplay the diderent ways that students
decompose 3�� to divide it by �.

_)ost other calculations we^ve seen so far

•
•

•

•
•
•
•
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b. Look at the three subtractions below
3��. 3hat do they represent�

c. 3hat is another way you can
decompose 3�� to divide by ��

�. Is 3�� a multiple of �� "xplain your
reasoning.

3. Use an algorithm that uses partial quotients
to find out how many groups of 3 are in �0�.

4. Is �0� a multiple of 3� "xplain your
reasoning.

"tudent !esponses

�. Sample response�

a. First we make 40 groups of �, then �
groups of �, and finally � groups of
�, for a total of 55 groups of �.

b. First we subtract (or ) or
��0 from the dividend, 3��, leaving
�0�. Then we subtract, or 4�
from the �0�, leaving 60. Finally we
subtract, (or ) or 56, leaving
4. The quotient is , which is
55, with a remainder of 4.

c.

�. No, because there is a remainder of 4, and
we cannot make another � groups (or
another group of �) with only 4 left.

3. �34. Sample reasoning�

end with a 0, but this one ends with a 4.
3hat does the 4 tell us�` (3e cannot make
a group of � with 4 leftover. 3�� is not a
multiple of �, and there are leftovers.)

_3hen we divide and end up with leftovers
we call them remainders, because they
represent what is remaining after we divide
into equal groups.`

!isplay�

_How does this equation show that
has a remainder�` (It shows

that 3�� is not a multiple of �. It also
shows that � and 55 make a factor
pair for 3�5, and 3�� is 4 more than
that.)

3 minutes� independent work time on the
last � problems.

As students work on the last two problems
monitor for students who�

start with the largest multiple of 3
and �0 within �0� that they can
think of to decompose the dividend
(6�0, 600).

use the fewest steps to find the
quotient.

"ynt/esis

!isplay responses that show variation in
how students decomposed �0� in problem
3.

Highlight that there are countless ways of
using partial quotients to divide a number,
but it may be more eccient to divide larger
groups than smaller groups (for example,
removing 350 once, as opposed to
removing �0 five times. .emoving smaller
groups is just as valid, however.)

To help students see the relationship
between corresponding partial products
and partial quotients, consider illustrating
them visually. Some examples�

•

•
�

•
•

�

�

•

•

•

Grade 4, Unit 6

187



Grade 4

4. 4es. �0� is a multiple of 3 because there is
no remainder.

Andre and "lena^s 3ork

�*tivity 	 �0 min

"tandards �lignments
Addressing 4.N�T.�.6

In this activity, students apply their understanding of partial quotients and the vertical recording
method to divide four-digit numbers. They also identify some errors that are common when
finding quotients this way. 3hen students determine where the errors are and correct them, they
critique the reasoning of others and construct viable arguments (),3).

Grade 4, Unit 6
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�epresentation� 
ccess for �erception� ,rovide access to colored pencils. As shown in the previous
activity, invite students to shade corresponding partial products and partial quotients.
�upports accessi!ility for� �isual��patial �rocessing, �rgani7ation

�**ess -or "tudents >it/ Disabilities

"tudent--a*ing #as2 "tatement

Andre and "lena are dividing �,3�6 by 5. �efore
they begin, Andre says, _I can already tell that
there will be a remainder.`

�. 3ithout doing any calculations, decide if you
agree with Andre. "xplain your reasoning.

�. Here is Andre and "lena^s work. "ach
student made one or more errors. Identify
the errors each student made. Then, show a
correct computation.

Andre�s
3ork

"lena�s 3ork

"tudent !esponses

�. 4es, I agree with Andre. Sample reasoning�
All multiples of 5 end with a 5 or a 0. The
number �,3�6 doesn^t end with either 5 or 0,
which means there will be a remainder
when it is divided by 5.

�. Sample response�

Andre subtracted �,000, which

Laun*/

Groups of �

�*tivity

� minute� quiet think time for the first
question

�rieby discuss student responses. Highlight
that multiples of 5 end with 0 and 5, so
�,3�6 is not a multiple of 5 and the division
will result in a remainder.

3 minutes� independent work time for the
second question.

�[� minutes� partner discussion

"ynt/esis

Select students to share their responses to
the last question.

_3hat are some ways to check our answers
and avoid the mistakes Andre and "lena
made� For example, how can we tell if
dividing �,3�6 by 5 gives a result in the
�00s or in the 400s�` (3e can estimate by
multiplying the result by 5� is a little
over 500, and is �,000.)

To reinforce the importance of keeping
track of the partial quotients during
division, consider annotating a corrected
version of "lena�s algorithm. .ecord the
product that corresponds to each number
being subtracted from the dividend (the
�,500, 500, 300, and �5).�

•

•
•

•
•

•
•

•
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should^ve been but he wrote
40 instead. The quotient should^ve
been , or 463.

"lena didn^t finish the division. There
is a remainder of �6, which can still
be divided by 5 to get a whole-
number partial quotient of 3. There^s
a remainder of �.

The quotient should^ve been
, or 463.

Incomplete  alculations

�*tivity 
 �0 min

"tandards �lignments
Addressing 4.N�T.�.6

The purpose of this activity is to reinforce the idea that there are many ways to use partial
quotients to divide numbers and for students to see that some strategies are more practical or
eccient than others.

"tudent--a*ing #as2 "tatement

Here are four calculations to find the value of
, but each one is unfinished.

 omplete at least two of the unfinished
calculations. �e prepared to explain why you
chose them.

Laun*/

Groups of �[4

_ hoose at least two calculations to finish.
)ake sure each calculation is completed by
someone in your group.`

�

�

•
•
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A �

 !

"tudent !esponses

A �

�*tivity

3[4 minutes� independent work time

� minutes� group discussion

"ynt/esis

_How are the four strategies alike� How are
they diderent�` (The first three are similar
in that they involve partial quotients. The
last one involves estimation.)

_3hich strategy or strategies do you find
easy to follow� Hard to follow�`

_3hich strategy seems the most eccient�
The least eccient�` ( alculations � and  
seem lengthy and could be shortened by
using larger multiples of 3. The last seems
most eccient.)

•
•

•

•
•

Grade 4, Unit 6

191



Grade 4

 !

Lesson "ynt/esis �0 min

_Today we looked at diderent ways to divide multi-digit numbers by one-digit divisors. Some divisions
result in a number with a remainder and others result in no remainders.`

_ an we always tell if there will be a remainder�` (No, not always, but sometimes we can.)

_How can we sometimes tell that there will be a remainder�` (3e can use what we know about the
multiples of a number. For example, all multiples of �, 4, 6, and � have an even number for the last
digit. All multiples of 5 end in 5 or in 0.)

_Some ways to divide are pretty lengthy. 3hat are some ways to divide ecciently�` (!ividing larger
portions of the dividend, or taking larger multiples of the divisor.)

_In the last activity, we saw estimating as a rather eccient way to find a quotient. How might we use
estimation to find or �` (Notice that�

is 30 less than , which is . Thirty is , so is .

is close to , which is , and is �4 or less than . So is
.)

_How can we check the result of our division to make sure it^s not od�` (3e can multiply the result by
the divisor, adding the remainder if there is one, and see if it gives the dividend.)

"uggested �enters

 ompare (�[5), Stage 4� !ivide within �00 (Supporting)

.olling for Fractions (3[5), Stage �� )ultiply a Fraction by a 3hole Number (Supporting)

•
•
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!esponse to "tudent #/in2ing

Students identify partial quotients appropriately
but make computation errors when multiplying
a number by 4, or when subtracting numbers
from the dividend.

Ne?t Day "upport

�efore the warm-up, invite students to
work in small groups to discuss a correct
response to this cool-down.

�omplete �ool-Do>n
Grade 4, Unit 6
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Lesson 	�: Fnterpret !emainders in Division "ituations

"tandards �lignments

Lesson �urpose

The purpose of this lesson is for students to represent and solve contextual problems that involve
dividing a whole number of up to four-digits by a single-digit divisor, resulting in a number with or
without a remainder. Students also interpret the result and remainder given a situation.

�uilding +n 4.+A.�.4
Addressing 4.N�T.�.6, 4.+A.A.3

#ea*/er--a*ing Learning Goals

Interpret the result and remainder of
division in situations.

.epresent and solve problems that involve
finding whole-number quotients and
remainders.

"tudent--a*ing Learning Goals

Let^s solve problems involving division and
interpret remainders.

�y now students have developed various strategies to divide multi-digit numbers by single-digit
divisors and have used diderent representations along the way. In this lesson, students apply what
they learned to solve a variety of word problems that involve division (),�).

This lesson has a Student Section Summary.

�**ess -or:

"tudents >it/ Disabilities

Action and "xpression (Activity �)

�nglis/ Learners

)L.� (Activity �)

Fnstru*tional !outines

 horal  ount (3arm-up)

Lesson #imeline

3arm-up �0 min

Activity � �5 min

#ea*/er !eDe*tion  uestion

3hat productive and unproductive beliefs did
students show when they were solving
problems today� How might you amplify the

•
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Activity � �0 min

Lesson Synthesis �0 min

 ool-down 5 min

productive beliefs and address the unproductive
ones�

)iscounting�

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

"tandards �lignments

"tudent--a*ing #as2 "tatement

)ai is reciting multiples of 6. The last number she calls out is ��4.  lare says, _I think you may
have made a mistake.`

!o you agree with  lare� "xplain or show your reasoning.

"tudent !esponses

4es, I agree with  lare. Sample reasoning�

��4 is not a multiple of 6. I know that , and ��4 is �4 away from ��0. �ecause �4
is not a multiple of 6, then ��4 is also not a multiple of 6.

Six is not a factor of ��4. I divided ��4 by 6 and got 3� with a remainder of �. If )ai counted
correctly, she would have called out ��� and then ���.

Addressing 4.N�T.�.6, 4.+A.A.3

 horal  ount� �, 3, and 5

&arm-up �0 min

"tandards �lignments
�uilding +n 4.+A.�.4

•
•

�egin Lesson

Grade 4, Unit 6
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Addressing 4.N�T.�.6

The purpose of this warm-up is to elicit strategies and understandings students have for identifying
multiples of small numbers, primarily by looking for and making use of structure (),�). These
understandings will be helpful later when students solve division problems that involve distinguishing
quotients with and without a remainder.

Fnstru*tional !outines

 horal  ount

"tudent !esponses

 ounts by ��

�0 �� �4 �6

�� �00 �0� �04

�06 �0� ��0 ���

 ounts by 3�

�0 �3 �6

�� �0� �05

�0� ��� ��4

 ounts by 5�

�0 �5 �00

�05 ��0 ��5

Laun*/

_ ount by � starting at �0.`

.ecord as students count.

Stop counting and recording at ���.

�*tivity

_3hat patterns do you notice in each of the
recorded counts�`

.epeat with 3 and 5.

_ ount by 3 starting at �0.` Stop counting and
recording at ��4.

_ ount by 5 starting at �0.` Stop counting and
recording at ��5.

"ynt/esis

_Is �05 a multiple of �, 3, or 5� How do you
know�`

_Is �05 a multiple of �5�`

)ucns and Seats

�*tivity � �5 min

•
•
•

•
•
•

•
•

•
•
•

•
•
•
•

•
•
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"tandards �lignments
Addressing 4.N�T.�.6, 4.+A.A.3

This activity encourages students to interpret the quantities in situations, represent them
mathematically, use their representations to find solutions, and then interpret their solutions in
context (),�). The dividends here are limited to three-digit numbers.


ction and �5pression� �e3elop �5pression and �o++unication� !evelop buency with multiplication
by 4 and �. ,rovide a partially completed two-column table for each factor, and suggest that
students record times tables that might be helpful for this activity before getting started. For
example, in the left column of one table, students should complete a list of equations showing �
times �[�0 ( , . . . ). +n the right, students should complete a list of
equations showing � times multiples of �0 ( , . . . ). .epeat
for 4, and invite students to use this reference they^ve made to complete the task.
�upports accessi!ility for� �onceptual �rocessing, �e+ory

�**ess -or "tudents >it/ Disabilities

"tudent--a*ing #as2 "tatement

�. Two bakers at a bakery made
3�� mucns. The mucns are
put in boxes of 4.

The first baker says
they will need �4
boxes for all the
mucns.

The second baker says
�5 boxes are needed.

3ho do you agree with� "xplain or show
your reasoning.

�. An auditorium seats �5� people. The seats
are arranged in rows of �, but there is one
short row with fewer than � seats.

How many rows of � seats are there� How
many seats are in the shorter row�

Laun*/

Groups of �

�*tivity

5[6 minutes� independent work time

�[3 minutes� partner discussion

)onitor for students who appropriately
interpret remainders based on the
situation.

"ynt/esis

Invite students to share their responses
and reasoning.

For problem �, highlight that both �4 and
�5 boxes are plausible if they could be
defended and the assumptions are made
clear. (For example, students might say
that the bakers could have two leftover
mucns rather than trying to sell them in

�

�

•

•
•
•

•
•
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"tudent !esponses

�. Sample responses�

I agree with the first baker. is
�4 with a remainder of �. The bakers
can^t just put the � extra mucns in a
box and sell half a box, so they only
need �4 boxes.

I agree with the second baker. If all
the mucns are to be put in a box,
there will be �4 boxes of 4 and � box
with only � mucns. This means they
will need �5 boxes.

�. There are �� rows of � and � row of 6.
Sample reasoning� �5� divided by � is ��
with a remainder of 6.

boxes, so �4 boxes are enough.)

_3hat equation could we write to describe
the relationship between the number of
mucns and the number of full boxes�`
(+ne possible equation�

.)

For the last problem, ask� _3hat equation
could we write to describe the relationship
between the number of rows and the
number of seats�` (+ne possible equation�

.)

Save for a Garden

�*tivity 	 �0 min

"tandards �lignments
Addressing 4.N�T.�.6, 4.+A.A.3

In this activity, students continue to solve contextual problems that involve division (),�). Here,
the dividends extend to four-digit numbers and the problems demand a greater lift.

In the second half of the activity, students are asked to reason in the opposite direction� given a
division expression, they are to invent a situation that it can represent and interpret the value of
the expression in context.

If time permits, consider asking students to create a visual display of the situation they invent for
problem �, so they can present the situation and their reasoning to the class.

�

�

•

•
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���
 �iscussion �upports� Synthesis� At the appropriate time, give groups �[3 minutes to plan
what they will say when they present to other groups. _,ractice what you will say when you share
your strategy with another group. Talk about what is important to say, and decide who will share
each part.`

d3ances� �pea)ing, �on3ersing, �epresenting

�**ess -or �nglis/ Learners

"tudent--a*ing #as2 "tatement

�. A school needs ��,��0 to build a garden.
After saving the same amount each month
for � months, the school is still short by �6.

How much did they save
each month� "xplain or
show your reasoning.

�.  hoose one of the following division
expressions.

a. 3rite a situation to represent the
expression.

b. Find the value of the quotient. Show
your reasoning.

c. 3hat does the value of the quotient
represent in your situation�

"tudent !esponses

�. ��5� a month. Sample reasoning�

a. with a remainder of
6. This means the school has saved up
��,�64.

b. and
.

�. Sample response for �

Laun*/

Groups of �

�*tivity

3[4 minutes� independent work time on
the first problem

Invite students to share responses and
reasoning.

_3hat equation(s) can we write to
represent the relationship between the
amount saved each month, the savings, the
number of months of saving, and the
amount needed for the garden�` (+ne
possible equation�

5[� minutes� independent work time on
problem �

"ynt/esis

Students find a partner who chose a
diderent expression and take turns
presenting their work. The person listening
should consider whether the response
makes sense and check if the quotient is
correct.

If time permits, students share with a
diderent student or partnership.

•

•
•
•

•

•

•
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a. Three siblings collected ��� pennies
and are dividing them equally. The
quotient is the number of pennies
each sibling gets.

b.

c. "ach sibling gets �3� pennies.

Sample response for �

a. A family is making a road trip that is
3,��� miles long over � days. The
quotient is the distance traveled each
day if they travel the same distance
per day.

b.

c. The family travels 3�� miles a day.

Lesson "ynt/esis �0 min

_Today we solved problems that involved division. 3hat strategies did you find yourself using to divide
numbers� !id you�

use partial products�

use partial quotients�

draw diagrams�

divide by place value (thousands, hundreds, tens, and ones)�

write a series of equations�

estimate first�`

"uggested �enters

3atch 4our .emainder (4[5), Stage �� +ne-digit !ivisors (Addressing)

 ompare (�[5), Stage 4� !ivide within �00 (Supporting)

"tudent "e*tion "ummary

In this section, we solved diderent problems that involve dividing whole numbers.

•
•
•
•
•
•
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3e recalled two ways of thinking about division. For example, suppose represents a situation
where ��4 markers are put into equal groups. The value of can tell us�

how many markers are in each group if there were � groups, or

how many groups can be made if there were � markers in each group.

3e learned that the ��4 in is called the dividend. 3e then explored diderent ways to find the
value of a quotient (or the result of the division). For , we can�

!ivide by place value and think about putting � hundred, � tens, and 4 ones into � equal groups.

!ivide in parts and find partial quotients. For example, we can first find (which is �0), and
then (which is �0), and then (which is 4).

Think in terms of multiplication. For example, we can think of , , and so
on.

Here is one way to record division using partial
quotients�

Sometimes a division results in a leftover that can^t be put into equal groups or is not enough to make
a new group. 3e call the leftover a remainder. !ividing ��4 by � gives 34 and a remainder of �.

!esponse to "tudent #/in2ing

Students disagree with )ai because of an error
in computation or reasoning. (For example, they
may think that �00 is a multiple of 6 and
therefore ��4, which is 6 less than �00, is also a
multiple of 6.)

Ne?t Day "upport

�efore the warm-up, invite students to
work in small groups to discuss a correct
response to this cool-down.

•
•

•
•
•

�omplete �ool-Do>n
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"e*tion D: LetCs �ut Ft to &or2: �roblem "olving >it/

Large Numbers

Lesson 	�: DiEerent &ays to "olve �roblems

"tandards �lignments

Lesson �urpose

The purpose of this lesson is for students to represent and solve multi-step contextual problems
involving multiplication and division, including division with remainders.

Addressing 4.N�T.�.5, 4.N�T.�.6, 4.+A.A.3

#ea*/er--a*ing Learning Goals

Interpret products, quotients, and
remainders in terms of a situation.

Solve multi-step problems in ways that
make sense to students.

"tudent--a*ing Learning Goals

Let^s reason about and solve multi-step
problems.

In this lesson, students analyze and use various strategies and representations to reason about multi-
step problems. They use their knowledge of multiplication and division, including the ideas of factors
and multiples, to represent situations. Students also interpret products, quotients, and remainders in
context (),�).

�**ess -or:

"tudents >it/ Disabilities

.epresentation (Activity �)

�nglis/ Learners

)L.� (Activity �)

Fnstru*tional !outines

)L.5  o-craft -uestions (Activity �), 3hich +ne !oesn^t �elong� (3arm-up)

Materials to �opy

Going on a Field Trip (groups of �)� Activity �

•
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Lesson #imeline

3arm-up �0 min

Activity � �0 min

Activity � �5 min

Lesson Synthesis �0 min

 ool-down 5 min

#ea*/er !eDe*tion  uestion

In the first activity, students had to make sense
of strategies, explanations, and representations
that were not their own. 3hat did students say
or do that showed the exercise was edective in
expanding their view of problem solving�

�ig 3eekend at the )ovies

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

"tandards �lignments

"tudent--a*ing #as2 "tatement

A one-room movie theater has ��� seats. Its goal is to sell �,600 tickets every weekend. The
theater plays a movie 5 times each Saturday and 4 times each Sunday.

Last weekend, the movie theater was completely full for every movie played on Saturday and
Sunday. !id the movie theater meet its goal�

"tudent !esponses

No, the goal was not met. Sample reasoning� A ticket was sold for each seat 5 times on Saturday,
and 4 times on Sunday� and , and , The
goal was not met because is less than �,600.

Addressing 4.N�T.�.5, 4.N�T.�.6, 4.+A.A.3

3hich +ne !oesn^t �elong� "xpressions with 5 or �0

&arm-up �0 min

�egin Lesson

Grade 4, Unit 6

Unit 6 Lesson 21
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Grade 4

"tandards �lignments
Addressing 4.+A.A.3

This warm-up prompts students to carefully analyze and compare features of expressions. In making
comparisons, students practice looking for structure (),�). The work here prepares students to reason
bexibly and to use multiple strategies (including writing diderent expressions) to solve word problems
later in the lesson.

Fnstru*tional !outines

3hich +ne !oesn^t �elong�

"tudent--a*ing #as2 "tatement

3hich one doesn^t belong�

A.

�.

 .

!.

"tudent !esponses

Sample responses�

A is the only one that doesn^t have multiple
operations.

� is the only one that doesn^t involve
multiplication.

  is the only one that doesn^t use the same
operation in the expression.

! is the only one that doesn^t have a �0. It is
the only in which 450 is not shown in terms of
groups of �0.

Laun*/

Groups of �

!isplay expressions.

_,ick one that doesn^t belong. �e ready to
share why it doesn^t belong.`

� minute� quiet think time

�*tivity

_!iscuss your thinking with your partner.`

�[3 minutes� partner discussion

.ecord responses.

"ynt/esis

_3hat do all of the expressions have in
common�` (They all have a value of 450.)

_ an you write another expression that has
the same value as these expressions but that
doesn^t belong�`

Going on a Field Trip

�*tivity � �0 min

•
•
•
•

•
•
•
•

•
•
•

•
•

Grade 4, Unit 6
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Unit 6 Lesson 21

"tandards �lignments
Addressing 4.N�T.�.5, 4.+A.A.3

In this activity, students encounter a multiplication problem that can be reasoned in a number of 
ways. After finding a solution, they analyze several other strategies. As they make sense of 
alternative solution paths and representations, students practice reasoning abstractly and 
quantitatively (),�).

�efore the lesson, display the posters with the following five strategies (as shown in the 
Instructional master) around the classroom.

A.  lare�

If tickets were ��0 each, the cost would
be or �00. �ecause ��� is ��
less than ��0, we need to subtract

from , or subtract �0 from
�00, which is ��0.

�. 'iran�

 . Han�

�00 tickets cost �,�00. 50 tickets is half
of �,�00, which is �00. 45 tickets is less
than 50 tickets, so they will have enough
money.

!. Tyler� This means�

". )ai�

���	 �o+pare and �onnect� Synthesis� Lead a discussion comparing, contrasting, and connecting
the diderent strategies. Ask, _How are the strategies the same�`, _How are they diderent�` and
_How do these diderent strategies show the same information�`

d3ances� �epresenting, �on3ersing

�**ess -or �nglis/ Learners

Grade 4, Unit 6
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Grade 4

Materials to �opy

Going on a Field Trip (groups of �)

"tudent--a*ing #as2 "tatement

�. Forty-five students are going on a field trip
to a museum. Tickets for the museum are
��� each. Teachers have ��00 to cover
tickets for the trip. 3ill this be enough to
cover tickets for every student�

If yes, will there be any leftover money and
how much�

If no, how much more money is needed�

�. 4our teacher will show five strategies for
answering the previous question. Analyze
the strategies.

a. 3hich strategy is closest to yours�
3ith a partner, take turns explaining
how your strategy is close to the
poster you chose.

b. !iscuss a diderent strategy with your
partner. Try using this strategy to find
the value of .

"tudent !esponses

�. 4es. The teachers will need ���0 to cover
tickets, so ��00 is enough and would leave
��0 leftover.

�. a. Answers vary.

b. Sample response� )ai used a diagram
to find . She decomposed the
length of the rectangle into and
the width into , partitioning the
rectangle into four smaller ones. She
then computed the areas of the four
rectangles and found their sum.

Laun*/

Groups of �

�*tivity

3 minutes� independent work time

� minute� partners discuss responses to
the first question

�0 minutes� gallery walk to complete the
second question, �[� minutes per poster

As students answer the last question,
monitor for the solution paths that
students identify as sensible or
understandable.

"ynt/esis

,oll the class on which strategy most
closely resembles their own.

,oll the class on which strategy that doesn^t
resemble their own makes the most sense
to them.

Invite students to share their responses for
the last question and why they found a
particular strategy to make sense.

•

•
•
•
•

•
•

•

Grade 4, Unit 6
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Unit 6 Lesson 21

�dvan*ing "tudent #/in2ing

Students may not see connections between their strategies and the ones shown in posters A[".
 onsider odering students an option to stand at a poster labeled _a totally diderent strategy` and
asking� _How is your strategy diderent from the ones shown�` !uring synthesis, ask the class if
they see any connections between the _totally diderent` strategies and a strategy they have
selected.

A Trip to the )ovies

�*tivity 	 �5 min

"tandards �lignments
Addressing 4.+A.A.3

Students begin the activity by looking at the problem displayed, rather than in their books. At the
end of the launch, students work on the problem. This activity prompts students to use what they
know about multiplication, division, factors, and multiples to solve problems. The problem does
not have a question, so students will need to make sense of the context and generate potential
questions that might be answered (),�). Students are encouraged in the task to attend to the
details of the situation and to engage in genuine curiosity about the mathematics that is
embedded within it.

This activity uses )L.5  o-craft -uestions. Advances� writing, reading, representing

Grade 4, Unit 6
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�epresentation� �e3elop �anguage and �y+!ols� .epresent the problem in multiple ways to support
understanding. For example, invite students to represent the situation as a comic strip or a
collage. +der relevant images such as a movie theater, a sign showing admissions prices, a cash
register, and a calendar. Alternatively, invite students to act out the situation.  onsider using play
money, signs with two days of the week written on them, and the action of _fast forwarding`
through days and a night.  onsider asking, _How might you represent the situation in a
mathematical diagram�`
�upports accessi!ility for� �onceptual �rocessing, �isual��patial �rocessing, 
ttention

�**ess -or "tudents >it/ Disabilities

Fnstru*tional !outines

)L.5  o-craft -uestions

"tudent--a*ing #as2 "tatement

)ovie tickets are �� each. The
theater sold the same number of
tickets two days in a row.

The theater made �3,�3� from
ticket sales on the first day.

�. .ecord and answer one question of your
choice from the list the class generated.
!iscuss your strategy with your partner.

�. Use the given information about movie
tickets to complete the following statement�

8888888888 tickets were sold on the first and
second days.

3. A medium drink is �� and small popcorn is
�5. If each ticket holder purchases popcorn
and a drink, how much money will the
theater collect from the sales of popcorn
and drink�

"tudent !esponses

�. Answers vary. Sample question and
response�

Laun*/

Groups of �

ML!� �o-�ra-t  uestions

.ead only the first two paragraphs without
revealing the question(s).

_3rite a list of mathematical questions that
could be asked about this situation.`

� minutes� independent work time

�[3 minutes� partner discussion

Invite several students to share one
question with the class. .ecord responses
for use later in the task.

_3hat information from the situation can
be used to answer this question�` (The
number of days tickets were purchased,
the total number of money earned by the
theater, the price of movie tickets)

.eveal the task (students open books), and
invite additional connections.

�*tivity

_ hoose a question from the list to

•

•
•
•
•
•

•

•

•
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Unit 6 Lesson 21

How many tickets were sold on the
first day�

34� tickets were sold on the first day.

�. 6�6 tickets were sold on the first and second
day.

3. ��,35�. Sample reasoning� 6�6 people
purchased tickets. "ach person bought
popcorn for �� ( ) and a
drink for �5 ( ), so the
theater earned or ��,35�.

answer.`

_3ork with a partner to complete the
activity.`

.emind students of the list of questions
generated during the launch as a reference
during the activity.

"ynt/esis

Select �[� students to share their
reasoning and responses.

If not clarified in students^ explanations,
discuss a possible path for finding out the
number of tickets sold over the two days
using the given information. (For instance�
"ach ticket is �� and we know the total
amount of money earned by selling tickets
in one day, �3,�3�. If we divide the total
amount earned by the price of each ticket,
we can find out how many tickets were sold
on one day. . If 34� tickets
were sold on one day, then or 6�6
tickets were sold in the two days. 3e can
also multiply �3,�3� by � first then divide
by �� to get the total number of tickets.)

�dvan*ing "tudent #/in2ing

Students may think of questions that cannot be answered using the information provided.
 onsider asking� _3hat would we need to know to be able to answer this question�` and _How
might we find out this information�` The result of these questions may not enable the students to
answer the questions, but will support them in making sense of the problem and identifying
information necessary to solve the problems.

Lesson "ynt/esis �0 min

_Today we encountered problems with more than one step that can each be solved using diderent
strategies. For instance, we saw at least five ways to think about the product of 45 and ��. Some of the
strategies involve using multiplication and division equations, or multiplying and dividing mentally.`

�

�
•
•

•
•

Grade 4, Unit 6
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!isplay the five strategies from the first activity and students^ reasoning from the second activity.

_Look back at your work today.  an you find an example in which you solved a problem by using more
than one step�`

.ecord strategies and discuss how strategies were used to address diderent steps in the multi-step
problem.

"uggested �enters

 ompare (�[5), Stage �� )ulti-digit +perations (Addressing)

3atch 4our .emainder (4[5), Stage �� +ne-digit !ivisors (Addressing)

!esponse to "tudent #/in2ing

Students estimate instead of calculating the
number of tickets sold and draw an incorrect
conclusion as a result. (For example, they may
think that is �, which is close to �0, find

instead, and reason that �,��0 is quite
a bit more than �,600.)

Ne?t Day "upport

Launch Activity � with a discussion about
whether to estimate or to calculate
precisely when solving a problem such as in
the cool-down. Invite students to consider
the implications of each approach.

�omplete �ool-Do>n

Grade 4, Unit 6
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Unit 6 Lesson 22

Lesson 		: �roblems �bout �erimeter and �rea

"tandards �lignments

Lesson �urpose

The purpose of this lesson is for students to apply what they know about multiplication and division to
convert units of measurement and solve multi-step problems involving perimeter and area.

Addressing 4.)!.A.�, 4.)!.A.3, 4.N�T.�.5, 4.+A.A.3

#ea*/er--a*ing Learning Goals

Solve multi-step problems involving
measurement conversions, perimeter, and
area.

"tudent--a*ing Learning Goals

Let^s solve situations involving perimeter
and area.

This lesson prompts students to apply their reasoning skills and knowledge of all operations to solve
problems about area and perimeter. Along the way, students also use multiplication and division to
convert units of measurement. )ost numbers used here are two- and three-digit numbers. The
problems in the lesson may include more than one step and can be solved in multiple ways, odering
students opportunities to construct logical arguments to communicate their thinking and to critique
the reasoning of others (),3). As students begin the lesson remind them of their past experiences
with multi-step problems and explain that the problems in this lesson may involve more than one step.

�**ess -or:

"tudents >it/ Disabilities

.epresentation (Activity �)

�nglis/ Learners

)L.� (Activity �)

Fnstru*tional !outines

How )any !o 4ou See� (3arm-up)

Materials to Gat/er

Grid paper� Activity �

Inch tiles� Activity �

•

Grade 4, Unit 6
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Grade 4

Lesson #imeline

3arm-up �0 min

Activity � �5 min

Activity � �0 min

Lesson Synthesis �0 min

 ool-down 5 min

#ea*/er !eDe*tion  uestion

Some problems in the lesson can reveal the
depth of students^ understanding of
multiplication and division, the bexibility of their
thinking, and their ability to make use of
structure. 3hat evidence of bexible reasoning,
structural thinking, or deep understanding did
you see today�

,aper for a �anner

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

"tandards �lignments

"tudent--a*ing #as2 "tatement

Han has a rectangular piece of paper that is �6 inches by 36 inches. He is using it to create a
banner for Awards !ay. Last year the banner measured �,304 square inches.

�. 3ill the new banner fit in the same area that the old banner was� Show your reasoning.

�. 3hat is the diderence in square inches between the area of last year�s banner and this year�s
banner�

"tudent !esponses

�. No. Sample reasoning�

The paper for this year�s banner has an area of 3,456 square inches, because
. Last year�s banner had an area of �,304 square inches, because
, so Han will need a bigger space to hang the new banner.

�. The diderence is �,�5�.

Addressing 4.)!.A.�, 4.)!.A.3, 4.N�T.�.5

�

�egin Lesson

Grade 4, Unit 6
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Unit 6 Lesson 22

How )any !o 4ou See� Shaded Squares

&arm-up �0 min

"tandards �lignments
Addressing 4.+A.A.3

The purpose of this How )any !o 4ou See routine is to prompt students to decompose a rectilinear
figure to find its area and to recognize that there are many ways to do so. Students are also reminded
that area is additive. The reasoning here prepares students to reason bexibly about the area of
rectilinear figures later in the lesson.

Fnstru*tional !outines

How )any !o 4ou See�

"tudent--a*ing #as2 "tatement

How many shaded squares do you see� How do
you see them�

"tudent !esponses

�� squares. Sample responses�

I see a �-by-� square, a �-by-3 rectangle, and
a �-by-� square.

I see a �-by-5 rectangle, a 3-by-3 square, and
a �-by-4 rectangle.

I see a 6-by-� rectangle with two corners cut
out. The corners are rectangles, 5 by � and 5
by �.

Laun*/

Groups of �

_How many do you see� How do you see
them�`

Flash the image.

�*tivity

30 seconds� quiet think time

!isplay the image.

� minute� partner discussion

.ecord responses.

"ynt/esis

_3e^ve seen how helpful it is to decompose
the figure into rectangles. In how many ways
could we do that here�` ()any ways)

As students share each way, record the
thinking for all to see.

_Are there ways to partition that are more
helpful than others�` (,artitioning into larger
rectangles is more eccient than smaller ones.
The latter would mean more multiplication
and more partial areas to add up.)

•

•

•

•
•
•

•
•
•
•

•

•
•
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Grade 4

�*tivity � �5 min

 reate a  lass �anner ,L  Activity

"tandards �lignments
Addressing 4.)!.A.�, 4.)!.A.3, 4.+A.A.3

In this activity, students solve geometric problems by reasoning about length and area,
decomposing and recomposing of rectangles, considering units of measurements, and
performing operations.

"ach question can be approached in a variety of ways.  onsider asking students to create a visual
display of their approach and to share it with the class.

The first problem oders students an opportunity to make sense of a problem and persevere in
solving it (),�). They may focus on the area of the banner and poster paper or start thinking
about cutting up the poster paper into pieces that can be used for the banner. They will also need
to convert between feet and inches at some point in their solution.

�epresentation� Internali7e �o+prehension� Activate background knowledge. Say, _3e are going to
solve problems related to measurement and rectangles today. 3hat are some words that we
might come across�` ,rompt for students to include words such as length, area, perimeter,
inches, feet, yards, and square units. Then ask, _3hat are some relationships between these
words that might be helpful for us to remember�` ,rompt for students to include both conceptual
relationships (for example, area is measured in square units) and conversions (for example, there
are �� inches in � foot).  reate a visual display to record responses and invite students to
examine some tools for measuring length, such as a ruler, yardstick, or tape measure.
�upports accessi!ility for� �onceptual �rocessing, �anguage, �e+ory

�**ess -or "tudents >it/ Disabilities

Materials to Gat/er

Grid paper, Inch tiles

"tudent--a*ing #as2 "tatement

&ada^s teacher bought a poster paper that
measures 36 inches by �4 inches. Her plan is to
cut it into pieces, rearrange them, and tape

Laun*/

"xplain what a banner is or show an
example, if needed.

Give students access to grid paper and inch

•
•

Grade 4, Unit 6
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Unit 6 Lesson 22

them back together to create a welcome banner
that is � inches tall and � feet long.

�. !oes she have enough paper to make the
banner� Show your reasoning.

�. How many square inches is the poster
paper�

"tudent !esponses

�. 4es. Sample reasoning�

� feet is �6 inches. &ada^s teacher can
cut the poster paper into three
rectangles that are 36 inches by �
inches each. If she puts them side by
side (along the short end), she will
have �0� inches for the banner,
which only needs to be �6 inches

.

&ada^s teacher can cut the poster
paper into four rectangles that are �4
inches by � inches, plus an extra
rectangle that is �4 inches by 4
inches. If she puts the four rectangles
side by side (along the shorter end),
the banner will be �6 inches

.

�. The area of the poster paper is �64 square
inches. Sample reasoning�

36 inches by �4 inches is 3 feet by �
feet, so the area is 6 square feet.
There are �44 square inches in �
square foot.

tiles.

�*tivity

5[� minutes� independent work time

)onitor for diderent ways students reason
about decomposing the �4 by 36 rectangle�

students who discuss the side
length that is � feet long and
consider how many inches long it
would be

students who use tiles or a drawing
to help reorganize the area

"ynt/esis

Select students who use diderent
strategies to share their reasoning. .ecord
and display their strategies.

If it does not come up as a strategy,
consider asking, _How could &ada�s teacher
cut the paper up and rearrange it to make
a banner�`

 onsider discussing any benefits or
potential challenges of the diderent
approaches. _Are some strategies more
eccient or more prone to error than
others�` (3hen cutting the paper into more
pieces, there are more measurements to
account for, making it more likely to miss
something.  utting the paper into more
pieces is also less eccient for &ada�s
teacher, as it means more taping as well.)

�

�

�
�
�
�

•
•

�

�

•

•

•
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Grade 4

�dvan*ing "tudent #/in2ing

Students may see that there are several things to consider about the situation but may be unsure
how to begin.  onsider asking�

_3hat do you know about the problem and the situation� 3hat don�t you know�`

_3hat are some ways to visualize or show what &ada�s teacher plans to do�`

_How might the relationship between feet and inches help us think about this problem�`

.eplace the  lassroom  arpet

�*tivity 	 �0 min

"tandards �lignments
Addressing 4.)!.A.�, 4.)!.A.3, 4.+A.A.3

In this activity, students perform operations on multi-digit numbers to solve situations about
perimeter and area. They use operations to convert units of measurements along the way.
 onverting inches to feet could be done by dividing by ��, but this is not an expectation at this
point. Students could perform the conversion with multiplicative reasoning. To convert ��0 inches
into feet, for example, they could reason , or and .

In grade 3, students learned that area is additive, and that the area of rectilinear figures can be
found by decomposing them into non-overlapping rectangles. Students apply that understanding
here, after converting lengths in diderent units into the same unit.

���
 �iscussion �upports� ,rior to solving the problems, invite students to make sense of the
situation. )onitor and clarify any questions about the context.

d3ances� �eading, �epresenting

�**ess -or �nglis/ Learners

"tudent--a*ing #as2 "tatement

A classroom is getting new carpet and
baseboards. Tyler and a couple of friends are

Laun*/

Groups of �

•
•
•

•

Grade 4, Unit 6
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Unit 6 Lesson 22

helping to take measurements.

Here is a sketch of the classroom and the
measurements they recorded.

For each question, show your reasoning.

�. How many feet of baseboard will they need
to replace in the classroom� How many
inches is that�

�. �,�00 inches of baseboard material was
delivered. Is that enough�

3. How many square feet of carpet will be
needed to cover the boor area�

"tudent !esponses

�. 6� feet, or �3� inches, not including the wall
where the door is located. Sample response�
The length of each wall, in feet�

��0 inches, which is �5 feet

� feet

3 yards, which is � feet

4 yards, which is �� feet

�04 inches, which is �� feet

The perimeter, not including the
door, is , which
is 6� feet. , so the
perimeter is �3� inches.

�. 4es, that^s enough. That^s 46� inches more
than needed .

3. ��� square feet. Sample reasoning�

The room can be decomposed into
two rectangles� � feet by 3 feet and

� minute� quiet time to read the opening
paragraphs and look at the diagram in the
task statement

_3hat do you notice� 3hat do you
wonder�`

"xplain what a baseboard is or show an
example.

)ake sure students recognize that all
measurements need to be in the same unit
before finding perimeter and area.

�*tivity

6[� minutes� independent work time,
problems �[�

� minutes� partner discussion

)onitor for students who�

choose to consider all units in terms
of inches, feet, or yards strategically

find a way to convert and keep track
of the values systematically

,ause for a whole-class discussion on the
first two questions before students answer
the last question.

_How did you decide which unit to
use� How do we convert from 88888
to 88888�`

_How did you keep track of all the
conversions�`

As students work on the last question,
monitor for�

diderent ways students decompose
the diagram of the room to find its
area

equations that show how the area is
computed

"ynt/esis

Select students to share how they
reasoned about the area of the room.

�
�
�
�
�
�

�

•

•
•
•

•
•
•

�

�

•

�

�

•
�

�

•
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Grade 4

�� feet by �� feet (�04 inches by 4
yards). The combined area is

or ,
which is ��� square feet.

The room can be decomposed into
two rectangles� � feet by �5 feet (�
feet by ��0 inches) and � feet by ��
feet (3 yards by 4 yards). The
combined area is
or or ��� square feet.

.ecord and display their reasoning.

If some students found the area using
diderent units, ask how they would find out
if the two answers represent the same
amount.

Lesson "ynt/esis �0 min

_Today we used all kinds of operations on large numbers to solve problems about measurements.`

_ an you find examples where it was helpful or necessary to multiply, divide, add, or subtract multi-
digit numbers�` ()ultiplication and division were handy for converting from one unit to another.
)ultiplication was needed to find the area of rectangular shapes. Addition helped us find a total length
or area. Subtraction was useful for finding a diderence or amount left over.)

_3hat challenges did you come across when solving the problems� 3hen multiplying or dividing�`

"uggested �enters

 ompare (�[5), Stage �� )ulti-digit +perations (Addressing)

3atch 4our .emainder (4[5), Stage �� +ne-digit !ivisors (Addressing)

!esponse to "tudent #/in2ing

Students find an area other than 3,456 square
inches for the new banner, or a diderence other
than �,�5� square inches when comparing the
area of the banners.

Ne?t Day "upport

�efore the warm-up, invite students to
work in small groups to discuss a correct
response to this cool-down.

�

•

�omplete �ool-Do>n
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Unit 6 Lesson 23

Lesson 	
: "olve �roblems >it/ Many �perations

"tandards �lignments

Lesson �urpose

The purpose of this lesson is for students to use the four operations to solve problems involving multi-
digit numbers. Students also use the standard algorithm for addition and subtraction to solve
problems. For each problem, they assess the reasonableness of their responses.

Addressing 4.)!.A.�, 4.N�T.�.4, 4.N�T.�.5, 4.N�T.�.6

#ea*/er--a*ing Learning Goals

Solve multi-step problems involving the
four operations.

"tudent--a*ing Learning Goals

Let^s solve multi-step problems involving
the four operations.

In the preceding lessons, students interpret situations and solve them using a variety of reasoning
strategies. The computations focus mostly on multiplication and division, and the numbers are mainly
two and three digits long.

In this lesson, students continue to engage in problem solving—this time in the context of finding
distances. Students now use the four operations and work with numbers up to five digits. In the next
lesson, they will work with numbers up to � million.

�**ess -or:

"tudents >it/ Disabilities

"ngagement (Activity �)

�nglis/ Learners

)L.� (Activity �)

Fnstru*tional !outines

True or False (3arm-up)

Materials to Gat/er

Grid paper� Activity �

Lesson #imeline

3arm-up �0 min

#ea*/er !eDe*tion  uestion

As you finish up this unit, rebect on the norms
and activities that have supported each student

•

Grade 4, Unit 6
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Grade 4

Activity � �0 min

Activity � �5 min

Lesson Synthesis �0 min

 ool-down 5 min

in learning math. How have you seen each
student grow as a young mathematician
throughout this work� How have you seen
yourself grow as a teacher� 3hat will you
continue to do and what will you improve on in
Unit ��

Long-distance !riving

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

"tandards �lignments

"tudent--a*ing #as2 "tatement

A truck driver needs to deliver goods to a city that is �,654 km away.

�. If she drives ��5 km each day, could she get there in � days� Show your reasoning.

�. In the first three days, the driver traveled �,0�� km. At the end of the fourth day, she has ���
km to go. How many km did she travel on the fourth day�

"tudent !esponses

�. No. Sample response�

"ven if she drives 300 km a day, she^d only travel �,400 km in � days, so she can^t travel
�,654 km with less than 300 km per day.

. At ��5 km per day, she^d only travel �,��0 km in � days.

. This means she^d need to travel at least 33� km a day to get to
her destination in � days.

�. 5�5 km. Sample response� After the third day, she had or �,56� km left. After
the fourth day she has ��� km left, so she must have traveled 5�5 km, because

.

Addressing 4.)!.A.�, 4.N�T.�.4

�

�
�

�egin Lesson

Grade 4, Unit 6
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Unit 6 Lesson 23

True or False� !iderences

&arm-up �0 min

"tandards �lignments
Addressing 4.N�T.�.4

The purpose of this True or False is to elicit strategies and understandings students have for finding
diderences between two numbers. These understandings help students build buency in addition and
subtraction, while preparing them to think about distances between two points.

Students may use estimation or place value understanding to solve the problems (),�).

Fnstru*tional !outines

True or False

"tudent--a*ing #as2 "tatement

!ecide if each statement is true or false. �e
prepared to explain your reasoning.

"tudent !esponses

True� .

False� 4,�00 is �00 from 5,000, so 4,��� is
or �0� from 5,000.

False� 3,000 is , so 3,005 is just 5
less than �,000 from 4,000. (It cannot be
almost �,000 away from 4,000.)

False� is �00, so
is a little less than �00 (instead of �,000 more
than �00).

Laun*/

!isplay one statement.

_Give me a signal when you know whether the
statement is true and can explain how you
know.`

�*tivity

� minute� quiet think time

Share and record answers and strategy.

.epeat with each statement.

"ynt/esis

_How can we tell if each equation is true
without calculating�`

_3e could use the standard algorithm to find
each diderence and then decide if the
equation is true or false. 3ould that be a
good idea� 3hy or why not�`

•
•
•
•

•
•
•

•

•
•

•
•
•

•
•
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�ack and Forth

�*tivity � �0 min

"tandards �lignments
Addressing 4.N�T.�.4, 4.N�T.�.5, 4.N�T.�.6

This activity prompts students to interpret and represent situations about distances and use
multiple operations to solve problems. In problem 3, a piece of information is withheld. Students
will need to make sense of what^s missing and find out that information before the question could
be answered. Throughout the activity, students reason abstractly and quantitatively as they
interpret the diagram and use the information to solve problems (),�).

�ngage+ent� �e3elop �:ort and �ersistence� Some students may benefit from feedback that
emphasizes edort and time on task. For example, look for opportunities to provide positive
feedback to students who have not finished the task or gotten the right answer, but who have
worked carefully, attempted a new strategy, or collaborated productively with their partner.
�upports accessi!ility for� �ocial��+otional �unctioning

�**ess -or "tudents >it/ Disabilities

"tudent--a*ing #as2 "tatement

)ai^s cousin is in middle school. She travels
from her homeroom to math, then "nglish,
history, and science. 3hen she finishes her
science class, she takes the same path back to
her homeroom.

)ai^s cousin makes the same trip 5 times each
week. The distances between the classes are
shown.

�. How far does )ai^s cousin travel each round
trip—from her homeroom to the four
classes and back� 3rite one or more
expressions or equations to show your

Laun*/

Groups of �

Give students access to grid paper.

.ead opening paragraphs as a class.
!isplay the diagram.

_3hat mathematical questions can you ask
about this situation�`

�[� minutes� quiet think time

�[� minutes� partners compare questions

Share and record responses.

�*tivity

6[� minutes� independent work time

3[4 minutes� partner discussion

•
•
•
•
•
•
•

•
•
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Unit 6 Lesson 23

reasoning.

�. "ach week, )ai^s cousin makes 3 round trips
from her homeroom to her music class. The
total distance traveled on those 3 round
trips is �,364 feet.

How far away is the music room from her
homeroom� Show your reasoning.

3. )ai thinks her cousin travels � miles each
week just going between classes. !o you
agree� "xplain or show your reasoning.

"tudent !esponses

�. �,456 feet. Sample responses�

+ne way trip�
.

.ound trip� .

is
, which is �,456.

�. 3�4 feet. Sample responses� There are 6
one-way trips in 3 round trips.

3. !isagree. Sample responses� "ach week,
)ai^s cousin travels� or

, which is �,644 feet. There are
5,��0 feet in a mile, or �0,560 in � miles.
)ai^s cousin travels less than (but close to) �
miles going between classes each week.

3hen requested, tell students that � mile is
equal to 5,��0 feet.

)onitor for�

the diderent equations students
write for the first question (see
examples in Student .esponses)

the assumptions students make
when answering the last question
(as noted in the narrative)

the diderent ways of reasoning (as
noted in the narrative)

"ynt/esis

 onsider collecting and displaying the
diderent expressions students wrote for
the first question and discussing what they
tell us about the way the writer reasoned
about the problems. For example�

suggests that the writer found the
distance one way then doubled it.

suggests that the distances between
classes were doubled first before
being added.

_How did you find out if )ai^s cousin
traveled � miles each week� 3hat did you
do first� 3hat did you do next�`

Select students to share their responses
and reasoning.

Highlight how the strategies are alike and
diderent.

Fitness  hallenge

�*tivity 	 �5 min

�

�

•
•

�

�

�

•

�

�

•

•
•
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"tandards �lignments
Addressing 4.N�T.�.4

This activity gives students another opportunity to use multiple operations to model the
quantities in a situation and to solve problems involving large numbers. Students interpret the
quantities in context, reason about them abstractly as they perform computations, and then
return to the context to interpret the results. As they do so, students are reasoning quantitatively
and abstractly (),�).

Students may choose to answer the first problem by dividing a five-digit number by a one-digit
divisor. Though finding a quotient of a five-digit dividend is not an expectation, this particular
number ends in a 0. Students can use the division strategies they^ve learned so far and what they
know about the structure of numbers in base ten to find the quotient (),�).

���
 �iscussion �upports� Synthesis� Some students may benefit from the opportunity to rehearse
what they will say with a partner before they share with the whole class.

d3ances� �pea)ing

�**ess -or �nglis/ Learners

Materials to Gat/er

Grid paper

"tudent--a*ing #as2 "tatement

To motivate students to exercise, Han^s school is
holding a fitness challenge with prizes.

�. Han walked 3�,550 steps in the first week.
He walked the same number of steps every
day. How many steps did Han walk each
day� Show your reasoning.

Laun*/

Groups of �

Give students access to grid paper.

_Sometimes people compete to see who
can walk the most steps in a day, week, or
month.`

_These competitions are called challenges.`

_This activity involves a fitness challenge
involving steps.`

�*tivity

6[� minutes� independent work time

)onitor for the diderent ways students
reason about each question.

•
•
•

•
•

•
•
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Unit 6 Lesson 23

�. The table shows the number steps Han took
each week for the first three weeks. How
much did the number of steps drop from
the first week to the second week�

%eek � %eek � %eek � %eek 	

3�,550 ��,0�� 36,�4�

3. If Han wants to meet the challenge, what is
the fewest number of steps that he needs to
take in week 4� Show your reasoning.

4. How do you know your answer to problem 3
is reasonable�

"tudent !esponses

�. About 4,650 steps a day. Sample responses�

, so
.

3�,550 is �,450 from 35,000. I know
that and

, so
,

which is or 4,650.

�. 4,45�. Sample responses�

��,0�� is �,�0� from 30,000, and
30,000 is �,550 from 3�,550, and

.

3. �3,�03. Sample response�
and

.

4. Sample responses�

I can estimate� ��0,000 subtracted by
is

�0,000.

I can see if adding the answer to the
other three numbers gives ��0,000.

"ynt/esis

Invite students to share their responses
and reasoning.

Focus the discussion on how students
found the number of steps Han took each
day and how they found the last number in
the table.

_How would you know if your answer to the
first question is correct�` ()ultiply 4,650 by
� to see if it equals 3�,550.)

_How would you know if your answer to
problem 3 is reasonable�` (Add it to the
other three numbers and see if the sum is
��0,000.)

Lesson "ynt/esis �0 min

�

�

�
�

�

�

•
•

•

•
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Grade 4

_Today we solved problems that involved numbers with four or more digits. Some of those problems
could be interpreted in more than one way.`

_In the fitness challenge activity, how did you think about finding Han^s steps each day� !id you think of
it in terms of multiplication (what number times � is 3�,550�) or in terms of division (what is 3�,550
divided by ��)� Is one way of thinking more convenient� 3hy or why not�`

To facilitate discussion, display equations such as�

_How did you think about finding Han^s steps in week 4� !id you think in terms of addition (what
number must be added to �6,��� to make ��0,000�) or subtraction (what is the diderence between
��0,000 and �6,����)�`

!isplay equations such as�

"uggested �enters

 ompare (�[5), Stage �� )ulti-digit +perations (Addressing)

3atch 4our .emainder (4[5), Stage �� +ne-digit !ivisors (Addressing)

!esponse to "tudent #/in2ing

Students only answer part of the problem. Ne?t Day "upport

�efore the warm-up, select a student�s
cool-down from the previous lesson (name
anonymous). Ask students to identify what
the student did well and what the student
needs to do to improve the cool-down.

�omplete �ool-Do>n

Grade 4, Unit 6
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Unit 6 Lesson 24

Lesson 	�: �ssess t/e !easonableness o- "olutions

"tandards �lignments

Lesson �urpose

The purpose of this lesson is for students to solve multi-step word problems by analyzing data,
estimating, reasoning, and performing multiple operations. It also helps students to build buency in
using the standard algorithm to add and subtract multi-digit numbers up to � million. In each activity,
students assess the reasonableness of their responses.

Addressing 4.N�T.�.4, 4.+A.A.�, 4.+A.A.3

#ea*/er--a*ing Learning Goals

Assess the reasonableness of responses.

Solve multi-step problems involving the
four operations.

"tudent--a*ing Learning Goals

Let^s solve problems and assess the
reasonableness of solutions.

In the final lesson of the unit, students apply their knowledge of numbers in base-ten and their
estimation and computation skills to solve problems about languages and populations in the United
States. The census data used here prompts students to work with large numbers and to interpret them
carefully.

This lesson has a Student Section Summary.

�**ess -or:

"tudents >it/ Disabilities

.epresentation (Activity �)

�nglis/ Learners

)L.� (Activity �)

Fnstru*tional !outines

Notice and 3onder (3arm-up)

Materials to Gat/er

Grid paper� Activity �

•
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Grade 4

Lesson #imeline

3arm-up �0 min

Activity � �0 min

Activity � �5 min

Lesson Synthesis �0 min

 ool-down 5 min

The  hildren and the "lderly

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

"tandards �lignments

"tudent--a*ing #as2 "tatement

Here are the data on the numbers of children and senior citizens in ,hiladelphia as of �0��.

age number of people

under 5 years �0�,�36

5[�4 years ��4,3�3

�5[�� years 53,530

65 years and over �03,00�

�. As of �0��, what is the number of people under the age of �� in ,hiladelphia�

�. How do you know your answer to problem � is reasonable�

"tudent !esponses

�. 345,5�� children under

�. "stimate� . There are about 340,000 people under ��,
which is close to the actual number 345,5�� calculated.

Addressing 4.N�T.�.4, 4.+A.A.3

Grade 4, Unit 6
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Unit 6 Lesson 24

Notice and 3onder� Native American Languages

&arm-up �0 min

"tandards �lignments
Addressing 4.+A.A.�, 4.+A.A.3

This warm-up familiarizes students with a context of the first activity and elicits observations that will
be useful when students analyze population data more closely in later activities. Students are likely to
notice and wonder many things about the infographics, especially the great discrepancy between the
first data point and the rest. They will have the chance to reason about this gap in multiplicative terms
and in terms of diderence.

Fnstru*tional !outines

Notice and 3onder

"tudent--a*ing #as2 "tatement

3hat do you notice and what do you wonder�

"tudent !esponses

Students may notice�

+ne language, Navajo, has the highest
number and the longest bar in the graph.

Laun*/

!isplay the image.

"xplain that the names are Native American
languages.

�*tivity

_3hat do you notice� 3hat do you wonder�`

� minute� quiet think time

Share and record responses.

"ynt/esis

.eveal that the infographic shows the top ten
most widely spoken Native American
languages in the United States, collected in
�00�[�0�3. The numbers represent people
over 5 who speak the language.

 onsider sharing that about ��0 Native
American languages are spoken in the U.S.,
but many are on the verge of disappearing.

�egin Lesson

•

•
•

•
•
•

•

•
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There are �0 Native American languages
shown.

Five of the languages have numbers between
�0,000 and �0,000.

Four languages have numbers in the
thousands.

Students may wonder�

3hat do the numbers represent� !o they
represent the number of words in the
language� The number of people speaking
the language�

3hy does one language outnumber the other
ones by so much�

3here are all these languages spoken�

Are there other Native American languages�

_�ased on what you see here, could you
predict how many people speak the �0th
most widely spoken language� The language
in the �00th place�`

 onsider showing a census map showing the
distribution of Native American languages.
Here is one from a survey done by the U.S.
 ensus in �006[�0�0�

!o 4ou Speak Navajo�

�*tivity � �0 min

"tandards �lignments
Addressing 4.N�T.�.4, 4.+A.A.3

The purpose of this activity is for students to practice using estimation and using the standard
algorithm for addition and subtraction to solve problems involving large numbers. The same data
from the warm-up is used as a context. The last two questions prompt students to first examine
the data set and make some estimations before deciding which pairs of numbers to use to find
the answers.

Students reason abstractly and quantitatively with several operations in order to estimate and
solve the problems (),�).

•
•
•

•

•
•
•

•

•
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Unit 6 Lesson 24

���
 �iscussion �upports� !uring group work, invite students to take turns sharing their
responses. Ask students to restate what they heard using precise mathematical language and
their own words. !isplay the sentence frame� _I heard you say . . .` +riginal speakers can agree or
clarify for their partner.

d3ances� �istening, �pea)ing

�**ess -or �nglis/ Learners

�epresentation� 
ccess for �erception� .ead the problems aloud. Students who both listen to and
read the information will benefit from extra processing time.
�upports accessi!ility for� �anguage, �e+ory

�**ess -or "tudents >it/ Disabilities

Materials to Gat/er

Grid paper

"tudent--a*ing #as2 "tatement

�. In the list of the ten most widely spoken
Native American languages in the U.S.,
Navajo and 4upik are the most widely
spoken.

a. How many more Navajo speakers are
there than 4upik speakers� Show your
reasoning.

language
number of
speakers

Navajo �66,��6
4upik ��,�50

!akota ��,�55
Apache �3,445
'eres �3,��0

 herokee ��,465
+jibwa �,�35

 hoctaw �,635
5uni �,6�5
,ima 6,��0

Laun*/

Groups of �

Give students access to grid paper.

_3hat languages are spoken in your family
or your neighborhood�_

_!o you or your friends use diderent
languages in diderent places or occasions�_

_For this activity, you�ll need to refer to the
data you saw in the warm-up._

�*tivity

�[� minutes� quiet work time

3[5 minutes� partner discussion

)onitor for students who�

use the bar graphs from the warm-
up to help them estimate question
�b

use estimation or rounding to
assess whether their response is
reasonable

group some numbers selectively to

•
•
•
•
•

•
•
•

�

�

�
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b. About how many times as many
Navajo speakers as there are 4upik
speakers� Show your reasoning.

�. Navajo, Apache, and  herokee languages
have been used during wartime to help the
U.S. military keep its communications
secure and incomprehensible to their
enemies.

a. �ased on the data here, how many
people might have been able to
understand the communications�
Show your reasoning.

b. How do you know that your answer is
reasonable�

3. Are there more Navajo speakers than the
speakers of all the other nine languages
combined� "xplain or show how you know.

"tudent !esponses

�. a. �4�,0�6 more Navajo speakers.

b. About �[� times as many Navajo
speakers as there are 4upik speakers.
Sample responses�

and

��,�50 could be rounded to
�0,000. "ight times �0,000 is
�60,000.

�. Sample responses�

a. ���,�36 people.

b. "stimate�
.

About ���,000 people.

3. 4es. Sample responses�

a. Adding the numbers of speakers of
the nine languages gives ���,6�0
people, which is less than �66,��6.

b. The sum of 4upik and  herokee

make estimation or computation
more eccient

"ynt/esis

Invite students to share their responses
and reasoning.

_How did you know what operations to use
to answer the first set of problems� The
second problem� The last problem�`

_How do you know that your answer is
reasonable�` ()entally use a standard
algorithm to find the diderences, round the
numbers, or look only at certain digits to
estimate.)

�

�

•
•

•
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Unit 6 Lesson 24

speakers is about 3�,000. The sum of
!akota and Apache speakers is about
30,000. The sum of 'eres and ,ima
speakers is about �0,000. The sum of
+jibwa,  hoctaw, and 5uni speakers is
about ��,000. The sum of all of these
groups is only about ��0,000.

Languages in ,hiladelphia and  hicago

�*tivity 	 �5 min

"tandards �lignments
Addressing 4.N�T.�.4, 4.+A.A.3

In this activity, students continue to analyze population data and to use addition and subtraction
skills to solve problems. The first question, which prompts students to compare two population
groups, could be answered by rounding and estimating rather than precise calculations. Students
who look for structure may notice that the number of digits in each row in the table changes by
one digit as we move down the table. They make use of this observation to simplify their
estimation or calculation (),�).

Note that the data shown here do not represent all language types spoken in the two major cities.
If desired, consider finding local data or data that rebect the languages spoken in your students�
community. Then, ask students to make comparisons as shown in the activity.

"tudent--a*ing #as2 "tatement

,hiladelphia, the birthplace of the United States,
is a diverse city and home to people of diderent
backgrounds.

The table shows �0�� data on some types of
languages spoken in ,hiladelphia and the
numbers of people who speak them.

Laun*/

!isplay the two sets of data.

_3hat do you notice� 3hat do you
wonder�`

� minute� quiet think time

Share and record responses.

•
•
•
•
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language
number of speakers �n

���la�elp��a
"nglish only �,��4,53�

Spanish ���,35�
+ther Indo-
"uropean

6,�50

Asian 364

�. �ased on the data, are there more people in
,hiladelphia who only speak "nglish or
more people who speak a language other
than "nglish� Show how you know.

�. 3hat is the diderence between the number
of people who speak only "nglish and those
who speak another language� Show how
you know.

3.  hicago is a city with a similar population to
,hiladelphia.

This table shows data on some types of
languages spoken by people in  hicago.

language
number of speakers �n


���ago
"nglish only �,�3�,�36

Spanish 4��,56�
+ther Indo-
"uropean

�5,���

Asian �,005

a. How many more speakers of Spanish
and other Indo-"uropean languages
are in  hicago than in ,hiladelphia�
Show your reasoning.

b. How do you know your answer is
reasonable�

"tudent !esponses

�. )ore people who speak only "nglish.
Sample reasoning�

a. .
The total number of people speaking a

�*tivity

5 minutes� independent work time

)onitor for�

the diderent strategies students use
to answer the first question

the diderent ways in which students
decide to add numbers (for
example, the largest numbers first,
or three numbers at a time)

"ynt/esis

Select students to share their responses
and reasoning.

If no students answered the first question
by estimation, ask if it could be done and
how.

!iscuss potential pros and cons of
rounding. (,ro� It would be quicker.  on�
The data for each group of languages have
a diderent number of digits, so it^s hard to
choose the place to which the numbers
should be rounded. If we round to diderent
places for each group, we^d end up over- or
under-estimating some groups much more
than others.)

•
•

�

�

•
•

•
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Unit 6 Lesson 24

non-"nglish language is much less
than � million.

b. "stimating� The numbers in the last
three rows have six or fewer digits,
and all are less than �30,000. Their
sum will be much less than � million.

�.

3. a. 3�4,�43. Sample reasoning�

,hiladelphia�

 hicago�

!iderence between the two�

b. It is reasonable because if I estimate
this group^s population in
,hiladelphia� �35,000 and the group^s
population in  hicago� 450,000 and
subtract, I get 3�5,000, which is close
to 3�4,�43.

Lesson "ynt/esis �0 min

_Today we performed addition and subtraction on very large numbers. "ven though most of us used
the standard algorithm, we didn^t all add or subtract the numbers the same way.`

_In the second activity, you had to add a series of numbers in a table. 3hich numbers did you add (or
subtract) first� !oes it matter�`

_3hen the numbers being added or subtracted have many digits, it is easy to make an error, to
regroup or carry incorrectly, or to get the digits mixed up. 3hat are some ways we could check our
answers� 3hat are some common errors, and how can we avoid them�`

"uggested �enters

 ompare (�[5), Stage �� )ulti-digit +perations (Addressing)

3atch 4our .emainder (4[5), Stage �� +ne-digit !ivisors (Addressing)

�

�

�
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"tudent "e*tion "ummary

In this section, we encountered problems that involve large numbers from diderent contexts and that
could be solved with diderent strategies.

In the beginning, we saw at least five ways to find the product of 45 and ��� by multiplying and dividing
in parts, using a series of equations, drawing diagrams, and more.

Later, we explored problems about measurements, with numbers up to four digits. 3e found that,
often, the same problem could be solved using diderent operations.

For example, in the fitness challenge activity, Han took 3�,550 steps in � days. 3e can find the number
of steps he took each day by thinking in terms of multiplication (what number times � is 3�,550�) or in
terms of division (what is 3�,550 divided by ��).

3e can also write diderent equations.

To find out how many steps Han had to take to reach a goal of ��0,000 steps if he had �6,��� steps, we
can think in terms of addition (what number must be added to �6,��� to make ��0,000�) or subtraction
(what is the diderence between ��0,000 and �6,����).

!esponse to "tudent #/in2ing

Students may determine the number of people
under �� as something other than 345,5��.

Ne?t Day "upport

�efore the warm-up, review strategies and
solutions for the cool-down.

�omplete �ool-Do>n

Grade 4, Unit 6
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Unit 6 Lesson 25

Lesson 	�: �aper �lo>er De*orations ��ptional�

"tandards �lignments

Lesson �urpose

The purpose of this lesson is for students to create and analyze patterns in a real-world context and to
solve multi-step problems.

Addressing 4.+A.A.3, 4.+A. .5
�uilding Towards 4.+A. .5

#ea*/er--a*ing Learning Goals

Generate a pattern of numbers or shapes
that follows a given rule.

Use the four operations to solve problems
that involve multi-digit whole numbers and
assess the reasonableness of responses.

"tudent--a*ing Learning Goals

Let^s make patterns with paper bowers.

This lesson is optional because it does not address any new mathematical content standards. This
lesson does provide students with an opportunity to apply precursor skills of mathematical
modeling. In this lesson, students build on their prior understanding and experiences with creating and
analyzing patterns to solve multi-step problems in a real-world context.

In the first activity, students make diderent types of paper bowers. In the second activity, they consider
patterns and solve problems involving paper bower garlands. In the third activity, students think of
their own pattern and multi-step problems inspired by their process of making paper bowers.

3hen students ask and answer questions that arise from a given situation, use mathematical features
of an object to solve a problem, make choices, analyze real-world situations with mathematical ideas,
interpret a mathematical answer in context, and decide if an answer makes sense in the situation, they
model with mathematics (),4).

�**ess -or:

"tudents >it/ Disabilities

.epresentation (Activity 3)

�nglis/ Learners

)L.� (Activity �)

Fnstru*tional !outines

How )any !o 4ou See� (3arm-up)

•

Grade 4, Unit 6
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Grade 4

Lesson #imeline

3arm-up �0 min

Activity � �5 min

Activity � �0 min

Activity 3 �5 min

Lesson Synthesis �0 min

#ea*/er !eDe*tion  uestion

Think about times when students were able to
make connections to and build on the ideas of
their peers during discussions today. 3hat
norms or routines allowed students to engage
with other students^ ideas�

How )any !o 4ou See� ,aper Flowers

&arm-up �0 min

"tandards �lignments
Addressing 4.+A. .5

The purpose of this How )any !o 4ou See is for students to subitize or use grouping strategies to
describe the images they see. The paper bowers also set the stage for the subsequent activities in the
lesson.

Fnstru*tional !outines

How )any !o 4ou See�

"tudent--a*ing #as2 "tatement

How many do you see� How do you see them�

Laun*/

Groups of �

_How many paper bowers do you see� How
do you see them�`

!isplay image.

� minute� quiet think time

�egin Lesson

•
•
•
•

Grade 4, Unit 6
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Unit 6 Lesson 25

"tudent !esponses

Sample responses�

�6 bowers. There are 4 rows of 4.

�6 bowers. There are 4 columns of 4.

� bowers of one color and � of the other
color. There are � of each color in each of the
4 rows.

� bowers. There are 4 of each color in the top
half and 4 of each color in the bottom half.

�*tivity

!isplay image.

_!iscuss your thinking with your partner.`

� minute� partner discussion

.ecord responses.

"ynt/esis

_These bowers are sometimes used as
decorations at a quinceaYera.`

_A quinceaYera is a celebration of a girl^s �5th
birthday. It is celebrated most widely in
)exico, but is also celebrated in Spain and
other countries throughout the  aribbean,
 entral and South America. It is celebrated in
the US and around the world by people who
have cultural ties to these regions.`

_3hat are some celebrations in your family or
culture� 3hat are some decorations used in
the celebrations�`

 onsider asking�

_3ho can restate the way 888 saw the
paper bowers in diderent words�`

_!id anyone see the bowers the same
way but would explain it diderently�`

_!oes anyone want to add an
observation to the way 8888 saw the
bowers�`

,aper Flower  onstruction

�*tivity � �5 min

"tandards �lignments
�uilding Towards 4.+A. .5

The purpose of this activity is for students to make paper bowers, use them to create patterns,

•
•
•

•

•
•
•
•

•
•

•

•
�

�

�
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Grade 4

!e8uired �reparation

Gather rubber bands or pipe cleaners and 60 sheets of tissue paper that measure �� inches by �4
inches.

 ut the tissue paper in the following ways (measurements do not need to be exact)�

�0 sheets cut into strips that are 4 inches by � inches

40 sheets cut into strips that are 6 inches by �� inches (length should be about � times the
width)

and describe the patterns. The experience of making the bowers provides a concrete reference
that will be helpful when students make sense of, solve, and create multi-step problems with the
same context later in the lesson.

"tudent--a*ing #as2 "tatement

Follow these steps to make paper bowers�

,lace 6 pieces of tissue paper on top of
each other.

Starting at one side, fold over about � inch,
then fold in the opposite direction. .epeat
with this accordion fold (like a paper fan)
until you have a strip that is � inch wide
and the length of the original paper.

Tie a rubber band around the middle of the
folded paper strip. Then, open up the folds.

 arefully, one layer at a time, fold the
layers up into the middle to make the
petals.

Laun*/

Groups of 4

Give students strips of tissue paper and
rubber bands or pipe cleaners.

_Today we are going to make paper
bowers. Has anybody made this type of
bower or seen them used for decorations
before�`

!emonstrate how to make a paper bower.

_In your group, make some small and large
paper bowers. )ake as many paper
bowers as you can in �0 minutes.`

_As you^re working, try to keep in mind the
diderent things you have to think about to
make the bowers.`

�*tivity

�0 minutes� small-group work time

"ynt/esis

_How many bowers was your group able to
make in �0 minutes�`

.ecord responses on the board.

_How many bowers did all of us make

•
•

�
�

•
•

•

•

•
•
•

•
•

•

•

•
•
•
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Unit 6 Lesson 25

"tudent !esponses

Students make paper bowers.

together�`

_3hat were some things you had to think
about when you made the bowers�`
(Sample responses� The number of sheets
needed, the diderent colors to use, the size
of sheets to use, the time it took to make
each bower.)

.ecord the responses and leave them
displayed for the following activity.

-uinceaYera !ecorations

�*tivity 	 �0 min

"tandards �lignments
Addressing 4.+A.A.3, 4.+A. .5

In this activity, students use the context of paper bowers to analyze patterns and solve multi-step
problems. The patterns are fairly straightforward, but to use them to solve problems, students
will need to represent or otherwise reason about them mathematically. Their earlier experience
of making bowers supports students in making sense and visualizing each step of the problem.

���	 �o+pare and �onnect� Synthesis� After all strategies have been presented, lead a discussion
comparing, contrasting, and connecting the diderent approaches. Ask, _!id anyone solve the
problem the same way, but would explain it diderently�` and _3hy did the diderent approaches
lead to the same (or diderent) outcome(s)�`

d3ances� �epresenting, �on3ersing

�**ess -or �nglis/ Learners

•

•

Grade 4, Unit 6
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"tudent--a*ing #as2 "tatement

,riya and &ada are making paper bower garlands
for their friend^s quinceaYera. "ach garland uses
�� bowers.

�. ,riya wants � big bowers, followed by �
small bowers. &ada wants � big bower,
followed by � small bowers. Use their
patterns to draw the garlands.

�. ,riya and &ada make �5 garlands of each
type. How many large and small bowers will
they need altogether�

3. !iego and 'iran also made bowers. They
made a total of �55 bowers for garlands that
require �6 bowers each. How many garlands
can they make�

4. It takes � minute to cut the strips for a
bower and � minutes to finish it. How long
did it take !iego and 'iran to make the �55
bowers, if they each make about the same
number of bowers�

"tudent !esponses

Sample response�

�. ,riya^s� Students draw a pattern that shows
� big bowers and then � small bowers until
there are �� total. &ada^s� Students draw a
pattern that shows � big bower and then �
small bowers until there are �� total.

�. For ,riya^s pattern, they need �50 small
bowers and �50 large ones. For &ada^s
pattern, they need �00 small bowers and
�00 large ones. In total they need 350 small
bowers and �50 large ones.

3. !ividing �55 by �6 gives � with remainder
��. They can make � garlands and they^ll
have �� bowers left over.

Laun*/

Groups of �

_The paper bowers are strung together to
make a garland.`

�*tivity

� minute� independent work time

�0 minutes� partner work time

)onitor for students who�

Use equations to show their
thinking.

+rganize the multi-step process

"ynt/esis

!isplay student work of selected students
and invite them to share.

_3hat specific part of the work makes their
explanation clear�`

 onsider asking�

_3hat suggestion do you have to
make it clearer�`

_How can you revise your own work
to make it more clear or organized�`

•
•

•
•
•

�

�

•
•
•

�

�
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4. It takes 3 minutes to make one bower, so it
takes 465 minutes to make �55 bowers. +ne
person makes �� and the other �� garlands.
They will both be done after �34 minutes,
which is 3 hours and 54 minutes.

)ake 4our +wn ,roblems

�*tivity 
 �5 min

"tandards �lignments
Addressing 4.+A.A.3, 4.+A. .5

The purpose of this activity is for students to use their experience of making bowers to create
their own pattern and multi-step problems.

�epresentation� Internali7e �o+prehension� Activate or supply background knowledge. Ask students
to generate a list of situations about making paper bowers to reduce barriers for students who
need support writing a multi-step problem.
�upports accessi!ility for� �onceptual �rocessing, �anguage, �rgani7ation

�**ess -or "tudents >it/ Disabilities

"tudent--a*ing #as2 "tatement

�. 3rite a multi-step problem about making
paper bowers.

�. "xchange the problem with your partner
and solve each other^s problems.

"tudent !esponses

Sample response� It takes � sheet of tissue
paper to make a big bower and sheet to make

a small bower. How much tissue paper is
needed to make a garland that has � small and

Laun*/

Groups of �

_4ou will write your own problems about
making paper bowers. 4ou can use similar
ideas from the first activity, the things we
listed in the last activity, or come up with
new ones.`

�*tivity

5 minutes� independent work time

5 minutes� partner work time

•
•

•
•
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Grade 4

� large garlands� (� sheets for big bowers and 4
sheets for small bowers, where half a sheet will
not be used. �� sheets are needed, with a

sheet left over).

)onitor for diderent types of problems
students write involving diderent
operations and contexts.

"ynt/esis

Invite previously identified students to
share their problems.

Lesson "ynt/esis �0 min

_Today, we solved many diderent problems about paper bowers and created bowers and problems of
our own.`

_3hat are some ways making the bowers helped you write your own math problems�` (I was able to
see what kinds of situations I could ask about in my story problem.)

"uggested �enters

 ompare (�[5), Stage �� )ulti-digit +perations (Addressing)

3atch 4our .emainder (4[5), Stage �� +ne-digit !ivisors (Addressing)

•

•
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Family Support Materials
Multiplying and Dividing Multi-digit Numbers
In this unit, students deepen their understanding of multiplication and division and expand
their ability to perform these operations on multi-digit numbers.

Section A: Features of Patterns
In this section, students analyze patterns. They use ideas related to multiplication (such as
factors, multiples, double, and triple) to describe and extend the patterns.

If the pattern continues, could 50 represent the side length or the area of one of the rectangles?
If so, which step? If not, why not?

Section B: Multi-Digit Multiplication
In this section, students multiply one-digit numbers and numbers up to four digits, and pairs of
two-digit numbers. They learn to use increasingly more efficient methods to multiply.

Students begin by using visual representations—arrays, base-ten diagrams, and grids—to help
them find products. They recall that rectangles can be used to represent multiplication, with the
side lengths representing the factors and the area representing the product.

Students see that it helps to decompose (break apart) the factors by place value. For example,
to multiply 31 and 15, we can think of the 31 as and the 15 as . We can then label
these values on a diagram, multiply the parts separately, and add the partial products.

Later, students use an algorithm that lists partial products vertically. This work prepares them
to make sense of the standard algorithm for multiplication, to be studied closely in grade 5.

Grade 4 Unit 6
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Section �: Multi-Digit Division
In this section, students divide larger numbers (up to four digits), explore new division
strategies, and interpret division situations that involve remainders.

Students begin by solving various problems that involve division, including those about e.ual
groups, factors and multiples, and area of rectangles. They recall that an expression such as

can be used to find how many groups of 
 in ��, or to find the size of one group if �� are
put into 
 groups.

Students see that 'ust as they can multiply two numbers by
decomposing the factors and finding partial products, they can
divide by decomposing the dividend (the number being divided)
and finding partial .uotients. Thinking about place value can
help us as well.

Students then learn to organize partial
.uotients using e.uations and an
algorithm that records division vertically.

Section D: �et(s Put 
t �o �or�: Problem Solving &it� �arge
Numbers
Students solve a variety of problems that involve all four operations on multi-digit numbers.
The problems can be approached in many ways, allowing students to choose their methods
and representations strategically. �any of them also involve multiple steps.

�ry it at �ome�
�ear the end of the unit, ask your student to solve the following problems�

�uestions that may be helpful as they work�

�an you draw a diagram to help you solve the problem�

�an you explain the steps of your algorithm�

•
•

•
•
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Section �: Multi-Digit Division
In this section, students divide larger numbers (up to four digits), explore new division
strategies, and interpret division situations that involve remainders.

Students begin by solving various problems that involve division, including those about e.ual
groups, factors and multiples, and area of rectangles. They recall that an expression such as

can be used to find how many groups of 
 in ��, or to find the size of one group if �� are
put into 
 groups.

Students see that 'ust as they can multiply two numbers by
decomposing the factors and finding partial products, they can
divide by decomposing the dividend (the number being divided)
and finding partial .uotients. Thinking about place value can
help us as well.

Students then learn to organize partial
.uotients using e.uations and an
algorithm that records division vertically.

Section D: �et(s Put 
t �o �or�: Problem Solving &it� �arge
Numbers
Students solve a variety of problems that involve all four operations on multi-digit numbers.
The problems can be approached in many ways, allowing students to choose their methods
and representations strategically. �any of them also involve multiple steps.

�ry it at �ome�
�ear the end of the unit, ask your student to solve the following problems�

�uestions that may be helpful as they work�

�an you draw a diagram to help you solve the problem�

�an you explain the steps of your algorithm�

•
•

•
•
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Unit 6 Section A Checkpoint

Assessment : Section A Checkpoint

Problem 1

Statement

Here are the first two steps of a pattern of squares that look like + symbols. At each step, 4 squares are
added.

1. Draw the next figure in the pattern.

2. How many squares will be needed in step 7? Explain or show your reasoning.

3. Will there be a figure that uses exactly 40 squares? Explain or show your reasoning.

Solution
1.

2. 29. Sample reasoning: There are 5 squares in step 1. Adding 4 squares 6 times takes us to step 7.
.

3. No. Sample reasoning: The number of squares will always be an odd number because we start with an
odd number and always add 4, an even number, each time.

Goals Assessed

• Generate a number or shape pattern that follows a given rule.

Unit 6 Section A Checkpoint
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Problem �

Statement

Here are the first three multiples of 
:


, 16, 24, . . . .

Here are the first three multiples of 12:

12, 24, 36, . . . .

What are the next three numbers that are on both lists? Explain or show your reasoning.

Solution

4
, 72, and 96. Sample reasoning:

6 extended the pattern until 6 found three more common numbers for the patterns.

24 is on both lists and going out 3 more places in the lists adds 24 more.

Goals Assessed

• Generate a number or shape pattern that follows a given rule.

• 6dentify apparent features of a number pattern that were not explicit in the rule itself.

•
•

2



Unit 6 Section B Checkpoint

Assessment : Section B Checkpoint

Problem 1

Statement

Find the value of . Explain or show your reasoning.

Solution

. Sample reasoning:

Problem 2

Statement

Find the value of . Explain or show your reasoning.

Solution

972. Sample reasoning:

Goals Assessed

• Multiply a whole number of up to four digits by a one-digit whole number, and 2 two-digit numbers
using strategies based on place value and the properties of operations.

Goals Assessed

• Multiply a whole number of up to four digits by a one-digit whole number, and 2 two-digit numbers
using strategies based on place value and the properties of operations.

Unit 6 Section B Checkpoint
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Problem �

Statement

�ere is �oah3s wor% 5nding the value of .

�o you agree with �oah3s wor%� Explain or show your reasoning.

Solution

6 disagree with �oah. Sample reasoning: �e multiplied 2 and 9� by 7 instead of by 7�. �hose partial products
should be �� times as much, �	� and 
,��� instead of �	 and 
��.

Goals Assessed

• Multiply a whole number of up to four digits by a one-digit whole number, and 2 two-digit numbers
using strategies based on place value and the properties of operations.

4



Unit 6 Section C Checkpoint

Assessment : Section C Checkpoint

Problem 1

Statement

A rectangular wall that is 8 feet tall is covered with 296 square feet of wallpaper.

How many feet long is the wall? Explain or show your reasoning. Use a diagram if it is helpful.

Solution

37 feet. Sample reasoning: and

Problem 2

Statement

Find the value of using an algorithm that uses partial quotients.

Solution

275. Sample reasoning:

Goals Assessed

• Use an algorithm that uses partial quotients to divide multi-digit numbers of up to four digits by
one-digit divisors, resulting in numbers with or without a remainder.

Goals Assessed

• Use an algorithm that uses partial quotients to divide multi-digit numbers of up to four digits by
one-digit divisors, resulting in numbers with or without a remainder.

Unit 6 Section C Checkpoint
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Problem �

Statement

�ai is putting together a photo album. She has 229 photos. Each page can hold 9 photos. How many pages
of the photo album does �ai need for all the photos? Explain or show your reasoning.

Solution

26 pages. Sample reasoning: 229 divided by 9 gives 25 with a remainder of �. �his means that 25 pages will
be full and there will be � page with only � photos.

Goals Assessed

• Use an algorithm that uses partial quotients to divide multi-digit numbers of up to four digits by
one-digit divisors, resulting in numbers with or without a remainder.

6



Unit 6 Section D Checkpoint

Assessment : Section D Checkpoint

Problem 1

Statement

A rectangular garden is 11 yards long and 9 feet wide. How many square feet is the area of the garden?
Explain or show your reasoning.

Solution

297 square feet. Sample reasoning: I know that 11 yards is 33 feet so the area is feet. I know
and and .

Problem 2

Statement

Tyler scored 126 points in 9 basketball games.

1. If Tyler scored the same number of points each game, how many points did he score in each game?
Explain or show your reasoning.

2. Diego scored 5 more points than Tyler did in each game. How many points did Diego score in the 9
games? Explain or show your reasoning.

Solution

1. 14 points. Sample reasoning: I know that and and . So I added 10
and 4.

2. 171 points. Sample reasoning: .

Goals Assessed

• Use the four operations to solve problems that involve multi-digit whole numbers and assess the
reasonableness of answers.

Goals Assessed

• Use the four operations to solve problems that involve multi-digit whole numbers and assess the
reasonableness of answers.

Unit 6 Section D Checkpoint
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Assessment : End-of-Unit Assessment

Problem 1

Students evaluate statements about the sequence of multiples of 3. Students who select C are probably just
looking at the given numbers and not thinking about the next number in the sequence. Students who select
E have probably also answered question B incorrectly or they do not recall what a multiple is. Students who
do not select B or D have not understood that the rule for the sequence can be written using multiplication.

Statement

Here is the beginning of a list of multiples of 3:

3, 6, 9, 12, 15, 18, . . . .

Select all statements that are true about this list.

A. The terms in the list switch between even and odd.

B. The 10th term in the list is 30.

C. There are no multiples of 7 in the list.

D. The 100th term in the list is 300.

E. The next multiple of 5 in the list is 60.

Solution

["A", "B", "D"]

Aligned Standards

4.OA.C.5

Problem 2

Students estimate the value of the product of a four-digit number and a one-digit number. While they may
calculate the product and find the closest of the choices they can also answer the question by rounding or
estimating. Students who select A may be performing division rather than multiplication while answers B
and D likely imply a misunderstanding of place value.

Statement

Which is the best estimate for the value of ?

A. 1,000

B. 6,000

C. 60,000

D. 600,000

Unit 6 End-of-Unit Assessment
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Unit 6 End-of-Unit Assessment

Solution

C

Aligned Standards

4.�BT.B.5

Problem �

This item complements the previous one, addressing the operation of division. Once again, students can
perform the division and then choose the closest answer but this is not necessary. Students who select A or
C do not understand place value while students who select D have probably performed the wrong
operation, multiplication instead of division.

Statement

Which is the best estimate for the value of ?

A. 200

B. 2,000

C. 20,000

D. 50,000

Solution

B

Aligned Standards

4.�BT.B.6

Problem �

Students find products of a one-digit and four-digit number and two two-digit numbers. Students may draw
a diagram to show partial products or they may write equations or they may arrange their calculations
vertically.

Statement

�ind the value of each product. Show or explain your reasoning.

1.

2.

Solution

1. 33,392. Sample response:

9
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2. 2,590. Sample response:

Aligned Standards

4.�BT.B.5

Problem �

Students find quotients of three- and four-digit numbers by a one-digit divisor. They may use diagrams or
vertical calculations, or they may add multiples and work their way up to the number. Small arithmetic
errors in multiplication or subtraction may show that students need further practice with arithmetic outside
of the context of division �although they may understand the meaning of division well�.

Statement

�ind the value of each quotient. Explain or show your reasoning.

1.

2.

Solution

1. 119. Sample response:

2. 518. Sample responses: �irst E took away 500 sevens from 3,626, then
10 sevens, and then 8 sevens. There was nothing left, so

.

10



Unit 6 End-of-Unit Assessment

Aligned Standards

4.�BT.B.6

Problem �

Students perform multiplication and division to solve problems about the same context. They can use any
method to calculate. Et is important for students to see multiplication and division together so that they
understand how to identify the correct operation from what is happening in context.

Statement

1. �in@s school bought 275 packages of pens. There are 6 pens in each package. How many pens did �in@s
school buy? Show your reasoning.

2. Another school bought a total of 1,734 pens. There are 6 pens in each package. How many packages of
pens did this school buy? Show your reasoning.

Solution

1. 1,650. Sample response:

2. 289. Sample response:

11
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Aligned Standards

4.�BT.B.5, 4.�BT.B.6, 4.OA.A.3

Problem 	

Students use division to solve a problem where they need to interpret the remainder. En this situation, the
quotient shows how many full bags of soil are needed for a project and the remainder means that part of
another bag is needed. Students might say that 26 bags is suCcient and they can spread the soil around.
This is also an acceptable answer, reBecting an understanding of the situation. The important point is for
students to reali?e that only whole numbers make sense as answers so they either need to get an extra bag
of soil or explain what they can do with one less bag.

Statement

�ada@s family is getting soil for a garden. The garden will be 160 square feet. Each bag of soil covers 6 square
feet. How many bags of soil does �ada@s family need? Explain or show your reasoning.

Solution

27. Sample response: 20 bags covers 120 square feet. Then another 6 covers 36 more feet or 156 square
feet total. That@s not quite enough so they need one more bag. The 27 bags cover 162 square feet.

Aligned Standards

4.OA.A.3

Problem 


Students solve a multi-step problem about tiling a rectangle with squares of diDerent si?es. They will need to
convert from feet to inches and then check whether or not the dimensions of the rectangle are multiples of
the diDerent tile side lengths in order to decide which tiles will work to cover the rectangle. The numbers for
each problem are friendly but each problem requires a conversion from feet to inches and some
calculations.

Statement

Clare is using square tiles to tile a bathroom. The bathroom is a rectangle that measures 8 feet by 5 feet.
The tiles come in three si?es: 3 inches by 3 inches, 4 inches by 4 inches, and 8 inches by 8 inches.

12



Unit 6 End-of-Unit Assessment

1. How many tiles will Clare need if she uses only 3-inch tiles? Show your reasoning. Draw a diagram if it is
helpful.

2. How many tiles will she need if she uses only 4-inch tiles? Show your reasoning. Draw a diagram if it is
helpful.

3. Can Clare cover the space using only 8 inch by 8 inch tiles? Explain or show your reasoning.

Solution

1. 640. Sample response: A foot is 12 inches so a 1 foot by 1 foot square is 12 inches by 12 inches. E need
16 of the 3-inch tiles to cover one square foot. The whole area is 8 feet by 5 feet so is covered by 40 of
these individual square feet. So she will need of the 3-inch tiles.

2. 360. Sample response: A foot is 12 inches so a 1 foot by 1 foot square is 12 inches by 12 inches. E need
9 of the 4-inch tiles to cover one square foot. The whole area is 8 feet by 5 feet so is covered by 40 of
these individual square feet. So she will need of the 4-inch tiles.

3. �o. Sample response: The rectangle is by inches, which is 96 inches by 60 inches. The side
that@s 96 inches is a multiple of 8, so 12 of the 8 inch by 8 inch tiles will fill that side. But the side that@s 60
inches won@t work with these tiles because 7 of the tiles make 56 inches and then one more is 64
inches.

Aligned Standards

4.�D.A.1, 4.�D.A.3, 4.�BT.B.5
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Unit 6 Section A Checkpoint

�ssessment: "e*tion � �/e*2point
,roblem �

Solution

Goals �ssessed

Generate a number or shape pattern that follows a given rule.

Here are the first two steps of a pattern of squares that look like � symbols. At each step, 4 squares
are added.

a. !raw the next figure in the pattern.

b. How many squares will be needed in step �� "xplain or show your reasoning.

c. 3ill there be a figure that uses exactly 40 squares� "xplain or show your reasoning.

a.

b. ��. Sample reasoning� There are 5 squares in step �. Adding 4 squares 6 times takes us to
step �. .

c. No. Sample reasoning� The number of squares will always be an odd number because we

Grade 4, Unit 6

Assessment Answer Keys

Unit 6 Section A Checkpoint

1



Grade 4

,roblem �

Solution

start with an odd number and always add 4, an even number, each time.

Goals �ssessed

Generate a number or shape pattern that follows a given rule.

Identify apparent features of a number pattern that were not explicit in the rule itself.

Here are the first three multiples of ��

�, �6, �4, . . . .

Here are the first three multiples of ���

��, �4, 36, . . . .

3hat are the next three numbers that are on both lists� "xplain or show your reasoning.

4�, ��, and �6. Sample reasoning�

I extended the pattern until I found three more common numbers for the patterns.

�4 is on both lists and going out 3 more places in the lists adds �4 more.
�
�

Grade 4, Unit 6

2



Unit 6 Section B Checkpoint

�ssessment: "e*tion � �/e*2point
,roblem �

Solution

,roblem �

Solution

Goals �ssessed

)ultiply a whole number of up to four digits by a one-digit whole number, and � two-digit
numbers using strategies based on place value and the properties of operations.

Find the value of . "xplain or show your reasoning.

. Sample reasoning�

Goals �ssessed

)ultiply a whole number of up to four digits by a one-digit whole number, and � two-digit
numbers using strategies based on place value and the properties of operations.

Find the value of . "xplain or show your reasoning.

���. Sample reasoning�

Grade 4, Unit 6

Unit 6 Section B Checkpoint

3



Grade 4

,roblem 3

Solution

Goals �ssessed

)ultiply a whole number of up to four digits by a one-digit whole number, and � two-digit
numbers using strategies based on place value and the properties of operations.

Here is Noah^s work finding the value of .

!o you agree with Noah^s work� "xplain or show your reasoning.

I disagree with Noah. Sample reasoning� He multiplied � and �0 by � instead of by �0. Those partial
products should be �0 times as much, �40 and 6,300 instead of �4 and 630.

Grade 4, Unit 6

4



Unit 6 Section C Checkpoint

�ssessment: "e*tion � �/e*2point
,roblem �

Solution

,roblem �

Solution

Goals �ssessed

Use an algorithm that uses partial quotients to divide multi-digit numbers of up to four digits
by one-digit divisors, resulting in numbers with or without a remainder.

A rectangular wall that is � feet tall is covered with ��6 square feet of wallpaper.

How many feet long is the wall� "xplain or show your reasoning. Use a diagram if it is helpful.

3� feet. Sample reasoning� and

Goals �ssessed

Use an algorithm that uses partial quotients to divide multi-digit numbers of up to four digits
by one-digit divisors, resulting in numbers with or without a remainder.

Find the value of using an algorithm that uses partial quotients.

��5. Sample reasoning�

Grade 4, Unit 6

Unit 6 Section C Checkpoint

5



Grade 4

,roblem 3

Solution

Goals �ssessed

Use an algorithm that uses partial quotients to divide multi-digit numbers of up to four digits
by one-digit divisors, resulting in numbers with or without a remainder.

)ai is putting together a photo album. She has ��� photos. "ach page can hold � photos. How
many pages of the photo album does )ai need for all the photos� "xplain or show your reasoning.

�6 pages. Sample reasoning� ��� divided by � gives �5 with a remainder of 4. This means that �5
pages will be full and there will be � page with only 4 photos.

Grade 4, Unit 6

6



Unit 6 Section D Checkpoint

�ssessment: "e*tion D �/e*2point
,roblem �

Solution

,roblem �

Solution

Goals �ssessed

Use the four operations to solve problems that involve multi-digit whole numbers and assess
the reasonableness of answers.

A rectangular garden is �� yards long and � feet wide. How many square feet is the area of the
garden� "xplain or show your reasoning.

��� square feet. Sample reasoning� I know that �� yards is 33 feet so the area is feet. I know
and and .

Goals �ssessed

Use the four operations to solve problems that involve multi-digit whole numbers and assess
the reasonableness of answers.

Tyler scored ��6 points in � basketball games.

a. If Tyler scored the same number of points each game, how many points did he score in each
game� "xplain or show your reasoning.

b. !iego scored 5 more points than Tyler did in each game. How many points did !iego score in
the � games� "xplain or show your reasoning.

a. �4 points. Sample reasoning� I know that and and . So
I added �0 and 4.

b. ��� points. Sample reasoning� .

Grade 4, Unit 6

Unit 6 Section D Checkpoint
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Grade 4

�ssessment: �nd-o--Unit �ssessment
,roblem �

Solution

,roblem �

"tandards �lignments

Narrative

Students evaluate statements about the sequence of multiples of 3. Students who select   are
probably just looking at the given numbers and not thinking about the next number in the
sequence. Students who select " have probably also answered question � incorrectly or they do
not recall what a multiple is. Students who do not select � or ! have not understood that the rule
for the sequence can be written using multiplication.

Addressing 4.+A. .5

Here is the beginning of a list of multiples of 3�

3, 6, �, ��, �5, ��, . . . .

Select all statements that are true about this list.

A. The terms in the list switch between even and odd.

�. The �0th term in the list is 30.

 . There are no multiples of � in the list.

!. The �00th term in the list is 300.

". The next multiple of 5 in the list is 60.

6�A�, ���, �!�7

"tandards �lignments
Addressing 4.N�T.�.5

Grade 4, Unit 6

8



Unit 6 End-of-Unit Assessment

Solution

,roblem 3

Narrative

Students estimate the value of the product of a four-digit number and a one-digit number. 3hile
they may calculate the product and find the closest of the choices they can also answer the
question by rounding or estimating. Students who select A may be performing division rather than
multiplication while answers � and ! likely imply a misunderstanding of place value.

3hich is the best estimate for the value of �

A. �,000

�. 6,000

 . 60,000

!. 600,000

 

"tandards �lignments

Narrative

This item complements the previous one, addressing the operation of division. +nce again,
students can perform the division and then choose the closest answer but this is not necessary.
Students who select A or   do not understand place value while students who select ! have
probably performed the wrong operation, multiplication instead of division.

Addressing 4.N�T.�.6

3hich is the best estimate for the value of �

A. �00

�. �,000

 . �0,000

Grade 4, Unit 6

Unit 6 End-of-Unit Assessment

9



Grade 4

Solution

,roblem 4

Solution

!. 50,000

�

"tandards �lignments

Narrative

Students find products of a one-digit and four-digit number and two two-digit numbers. Students
may draw a diagram to show partial products or they may write equations or they may arrange
their calculations vertically.

Addressing 4.N�T.�.5

Find the value of each product. Show or explain your reasoning.

a.

b.

a. 33,3��. Sample response�

b. �,5�0. Sample response�

Grade 4, Unit 6

10



Unit 6 End-of-Unit Assessment

,roblem 5

Solution

"tandards �lignments

Narrative

Students find quotients of three- and four-digit numbers by a one-digit divisor. They may use
diagrams or vertical calculations, or they may add multiples and work their way up to the number.
Small arithmetic errors in multiplication or subtraction may show that students need further
practice with arithmetic outside of the context of division (although they may understand the
meaning of division well).

Addressing 4.N�T.�.6

Find the value of each quotient. "xplain or show your reasoning.

a.

b.

a. ���. Sample response�

b. 5��. Sample responses� First I took away 500 sevens from
3,6�6, then �0 sevens, and then � sevens. There was nothing
left, so .

Grade 4, Unit 6

11



Grade 4

,roblem 6

Solution

"tandards �lignments

Narrative

Students perform multiplication and division to solve problems about the same context. They can
use any method to calculate. It is important for students to see multiplication and division together
so that they understand how to identify the correct operation from what is happening in context.

Addressing 4.N�T.�.5, 4.N�T.�.6, 4.+A.A.3

a. Lin^s school bought ��5 packages of pens. There are 6 pens in each package. How many pens
did Lin^s school buy� Show your reasoning.

b. Another school bought a total of �,�34 pens. There are 6 pens in each package. How many
packages of pens did this school buy� Show your reasoning.

a. �,650. Sample response�

b. ���. Sample response�

Grade 4, Unit 6

12



Unit 6 End-of-Unit Assessment

,roblem �

Solution

,roblem �

"tandards �lignments

Narrative

Students use division to solve a problem where they need to interpret the remainder. In this
situation, the quotient shows how many full bags of soil are needed for a project and the
remainder means that part of another bag is needed. Students might say that �6 bags is succient
and they can spread the soil around. This is also an acceptable answer, rebecting an understanding
of the situation. The important point is for students to realize that only whole numbers make sense
as answers so they either need to get an extra bag of soil or explain what they can do with one less
bag.

Addressing 4.+A.A.3

&ada^s family is getting soil for a garden. The garden will be �60 square feet. "ach bag of soil covers
6 square feet. How many bags of soil does &ada^s family need� "xplain or show your reasoning.

��. Sample response� �0 bags covers ��0 square feet. Then another 6 covers 36 more feet or �56
square feet total. That^s not quite enough so they need one more bag. The �� bags cover �6�
square feet.

"tandards �lignments

Narrative

Students solve a multi-step problem about tiling a rectangle with squares of diderent sizes. They
will need to convert from feet to inches and then check whether or not the dimensions of the
rectangle are multiples of the diderent tile side lengths in order to decide which tiles will work to
cover the rectangle. The numbers for each problem are friendly but each problem requires a
conversion from feet to inches and some calculations.

Addressing 4.)!.A.�, 4.)!.A.3, 4.N�T.�.5

 lare is using square tiles to tile a bathroom. The bathroom is a rectangle that measures � feet by 5
feet. The tiles come in three sizes� 3 inches by 3 inches, 4 inches by 4 inches, and � inches by �
inches.

a. How many tiles will  lare need if she uses only 3-inch tiles� Show your reasoning. !raw a

Grade 4, Unit 6
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Grade 4

Solution

diagram if it is helpful.

b. How many tiles will she need if she uses only 4-inch tiles� Show your reasoning. !raw a
diagram if it is helpful.

c.  an  lare cover the space using only � inch by � inch tiles� "xplain or show your reasoning.

a. 640. Sample response� A foot is �� inches so a � foot by � foot square is �� inches by ��
inches. I need �6 of the 3-inch tiles to cover one square foot. The whole area is � feet by 5
feet so is covered by 40 of these individual square feet. So she will need of the
3-inch tiles.

b. 360. Sample response� A foot is �� inches so a � foot by � foot square is �� inches by ��
inches. I need � of the 4-inch tiles to cover one square foot. The whole area is � feet by 5 feet
so is covered by 40 of these individual square feet. So she will need of the
4-inch tiles.

c. No. Sample response� The rectangle is by inches, which is �6 inches by 60
inches. The side that^s �6 inches is a multiple of �, so �� of the � inch by � inch tiles will fill
that side. �ut the side that^s 60 inches won^t work with these tiles because � of the tiles make
56 inches and then one more is 64 inches.

Grade 4, Unit 6

14
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Lesson 1: Patterns that Grow
Cool Down: Andre's House Pattern
Andre used pattern blocks to make houses in a pattern. For each new step, he adds a new
“floor” made of squares. The triangles are used for the roof of the house.

1. Draw the next step in Andre’s pattern.

2. If Andre continues the pattern:

a. How many triangles will Andre use in the 15th house? Explain or show your
reasoning.

b. How many squares will Andre use in the 15th house? Explain or show your
reasoning.

Grade 4 Unit 6
Lesson 1



Lesson 2: Patterns that Repeat
Cool Down: Happy Faces
Diego created a pattern with smiley faces.

1. Extend Diego’s pattern by drawing the next 5 shapes.

2. If Diego numbered the smiley faces, what numbers would he write for the first 5 large
smiley faces?

3. Will the 42nd smiley face be a large one or a small one? Explain or show your reasoning.

Grade 4 Unit 6
Lesson 2



Lesson 3: From Visual Patterns to Numerical
Patterns
Cool Down: Another Set of Rectangles
Here are steps 1 and 3 in a pattern of rectangles where a side length grows by 3 centimeters
each time.

1. Draw the missing rectangles in steps 2 and 4. Label the sides with their lengths.

2. Write a numerical pattern to represent the pattern. Explain how your numerical pattern
represents the rectangles.

3. If the pattern continues, could 50 represent the side length or area of one of the
rectangles? If so, which step? If not, why not? Explain or show your reasoning.

Lesson 2: Patterns that Repeat
Cool Down: Happy Faces
Diego created a pattern with smiley faces.

1. Extend Diego’s pattern by drawing the next 5 shapes.

2. If Diego numbered the smiley faces, what numbers would he write for the first 5 large
smiley faces?

3. Will the 42nd smiley face be a large one or a small one? Explain or show your reasoning.

Grade 4 Unit 6
Lesson 3



Lesson 4: Numerical Patterns
Cool Down: Count by 8
Kiran counted by 8 and recorded the numbers he counted:

8 16 24 32 40 48

Could 105 be a number that Kiran writes if he continued to count by 8? Explain or show your
reasoning.

Grade 4 Unit 6
Lesson 4



Lesson 5: Products Beyond 100
Cool Down: Rows of Seats
A theater has 8 rows of seats and 27 seats in each row. How many seats are in the theater?
Show your reasoning.

Lesson 4: Numerical Patterns
Cool Down: Count by 8
Kiran counted by 8 and recorded the numbers he counted:

8 16 24 32 40 48

Could 105 be a number that Kiran writes if he continued to count by 8? Explain or show your
reasoning.

Grade 4 Unit 6
Lesson 5



Lesson 6: Multiply Two-digit Numbers and
One-digit Numbers
Cool Down: Represent the Product
Find the value of . Use a diagram if it is helpful.

Grade 4 Unit 6
Lesson 6



Lesson 7: Multiply Three- and Four-digit
Numbers by One-digit Numbers
Cool Down: The Value of the Product
Find the value of . Show your reasoning.

Lesson 6: Multiply Two-digit Numbers and
One-digit Numbers
Cool Down: Represent the Product
Find the value of . Use a diagram if it is helpful.

Grade 4 Unit 6
Lesson 7



Lesson 8: Multiply 2 Two-digit Numbers
Cool Down: What’s the Product?
Find the value of . Explain or show your reasoning. Use a diagram if it helpful.

Grade 4 Unit 6
Lesson 8



Lesson 9: Recording Partial Products: One-digit
and Three- or Four-digit Factors
Cool Down: Partial Products
Find the value of . Show your reasoning.

Lesson 8: Multiply 2 Two-digit Numbers
Cool Down: What’s the Product?
Find the value of . Explain or show your reasoning. Use a diagram if it helpful.

Grade 4 Unit 6
Lesson 9



Lesson 10: Using Algorithms with Partial
Products: 2 Two-digit Numbers
Cool Down: Choose Your Own Strategy
Find the value of . Show your reasoning.

Grade 4 Unit 6
Lesson 10



Lesson 11: Partial Products and the Standard
Algorithm
Cool Down: Choose a Way to Multiply
Find the value of each product. Show your reasoning.

1.

2.

Lesson 10: Using Algorithms with Partial
Products: 2 Two-digit Numbers
Cool Down: Choose Your Own Strategy
Find the value of . Show your reasoning.

Grade 4 Unit 6
Lesson 11



Lesson 12: Solve Problems Involving
Multiplication
Cool Down: Leap Year
In a leap year, the month of February has 29 days. How many hours are in that month? Show
your reasoning.

Grade 4 Unit 6
Lesson 12



Lesson 13: Situations Involving Equal-size Groups
Cool Down: After the Class Party
After the class party, 6 students offer to wash 96 pieces of utensils (spoons and forks). Each
student is washing the same number of utensils.

How many pieces of utensils does each student wash? Explain or show your reasoning.

Lesson 12: Solve Problems Involving
Multiplication
Cool Down: Leap Year
In a leap year, the month of February has 29 days. How many hours are in that month? Show
your reasoning.

Grade 4 Unit 6
Lesson 13



Lesson 14: Situations Involving Factors and
Multiples
Cool Down: Reaching 161 with Multiples
Mai is writing multiples of a number. When she reaches 161, she has written 7 numbers.

1. What number is Mai writing multiples of? Explain or show your reasoning.

2. What division equation can represent the question you just answered?

Grade 4 Unit 6
Lesson 14



Lesson 15: Situations Involving Area
Cool Down: Sticky Notes on the Door
Jada’s class is decorating their door with square sticky notes for their
teacher. Each sticky note has a drawing or a message from a student.

The class used 234 square sticky notes to cover their classroom door
completely, leaving no gaps or overlaps between the notes. It takes 9
square notes to cover the width of the door.

How many square notes does it take to cover the full height of the
door? Show how you know.

Lesson 14: Situations Involving Factors and
Multiples
Cool Down: Reaching 161 with Multiples
Mai is writing multiples of a number. When she reaches 161, she has written 7 numbers.

1. What number is Mai writing multiples of? Explain or show your reasoning.

2. What division equation can represent the question you just answered?

Grade 4 Unit 6
Lesson 15



Lesson 16: Base-ten Blocks to Divide
Cool Down: Division Reflection
How was using the base-ten blocks helpful in your work today? How was it not helpful?

Grade 4 Unit 6
Lesson 16



Lesson 17: Base-ten Diagrams to Represent
Division
Cool Down: Find the Value of a Quotient
Find the value of . Show your reasoning.

The base-ten diagram represents 132. Use the diagram if you find it helpful.

Lesson 16: Base-ten Blocks to Divide
Cool Down: Division Reflection
How was using the base-ten blocks helpful in your work today? How was it not helpful?

Grade 4 Unit 6
Lesson 17



Lesson 18: Divide with Partial Quotients
Cool Down: Subtract Groups
Priya and Tyler use different methods to find . Their work is incomplete. Complete
Priya’s and Tyler’s work.

Priya's work Tyler's work

What is the value of ?

Grade 4 Unit 6
Lesson 18



Lesson 19: Division With and Without
Remainders
Cool Down: Find a Quotient
How many groups of 4 are in 1,865?

Use partial quotients to show your reasoning.

Lesson 18: Divide with Partial Quotients
Cool Down: Subtract Groups
Priya and Tyler use different methods to find . Their work is incomplete. Complete
Priya’s and Tyler’s work.

Priya's work Tyler's work

What is the value of ?

Grade 4 Unit 6
Lesson 19



Lesson 20: Interpret Remainders in Division
Situations
Cool Down: Miscounting?
Mai is reciting multiples of 6. The last number she calls out is 194. Clare says, “I think you may
have made a mistake.”

Do you agree with Clare? Explain or show your reasoning.

Grade 4 Unit 6
Lesson 20



Lesson 21: Different Ways to Solve Problems
Cool Down: Big Weekend at the Movies
A one-room movie theater has 278 seats. Its goal is to sell 2,600 tickets every weekend. The
theater plays a movie 5 times each Saturday and 4 times each Sunday.

Last weekend, the movie theater was completely full for every movie played on Saturday and
Sunday. Did the movie theater meet its goal?

Lesson 20: Interpret Remainders in Division
Situations
Cool Down: Miscounting?
Mai is reciting multiples of 6. The last number she calls out is 194. Clare says, “I think you may
have made a mistake.”

Do you agree with Clare? Explain or show your reasoning.

Grade 4 Unit 6
Lesson 21



Lesson 22: Problems About Perimeter and Area
Cool Down: Paper for a Banner
Han has a rectangular piece of paper that is 96 inches by 36 inches. He is using it to create a
banner for Awards Day. Last year the banner measured 2,304 square inches.

1. Will the new banner fit in the same area that the old banner was? Show your reasoning.

2. What is the difference in square inches between the area of last year's banner and this
year's banner?

Grade 4 Unit 6
Lesson 22



Lesson 23: Solve Problems with Many Operations
Cool Down: Long-distance Driving
A truck driver needs to deliver goods to a city that is 2,654 km away.

1. If she drives 285 km each day, could she get there in 8 days? Show your reasoning.

2. In the first three days, the driver traveled 1,087 km. At the end of the fourth day, she has
972 km to go. How many km did she travel on the fourth day?

Lesson 22: Problems About Perimeter and Area
Cool Down: Paper for a Banner
Han has a rectangular piece of paper that is 96 inches by 36 inches. He is using it to create a
banner for Awards Day. Last year the banner measured 2,304 square inches.

1. Will the new banner fit in the same area that the old banner was? Show your reasoning.

2. What is the difference in square inches between the area of last year's banner and this
year's banner?

Grade 4 Unit 6
Lesson 23



Lesson 24: Assess the Reasonableness of
Solutions
Cool Down: The Children and the Elderly
Here are the data on the numbers of children and senior citizens in Philadelphia as of 2017.

age number of people

under 5 years 107,736

5–14 years 184,323

15–17 years 53,530

65 years and over 203,007

1. As of 2017, what is the number of people under the age of 18 in Philadelphia?

2. How do you know your answer to problem 1 is reasonable?

Grade 4 Unit 6
Lesson 24
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Going   on   a   Field   Trip   

A    Clare   
  

If   tickets   were   $20   each,   the   cost   would   be     
  or   900.     

Because   $18   is   $2   less   than   $20,   we   need   
to   subtract     from    ,   or   
subtract   90   from   900,   which   is   810.   

Going   on   a   Field   Trip   

B    Kiran   

  

  
  
  

     
  

                  
                  

Going on a Field Trip



  

Going   on   a   Field   Trip   

C    Han   

  
100   tickets   cost   1,800.     

50   tickets   is   half   of   1,800,   which   is   900.     

45   tickets   is   less   than   50   tickets,     
so   they   will   have   enough   money.   

Going   on   a   Field   Trip   

D Tyler   
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Going   on   a   Field   Trip   

E Mai   

  

  

Going on a Field Trip



Directions:
● Partner A: Draw a rectangle and tell your partner either the area or the perimeter of

your shape.
● Partner B:

○ Draw the rectangle you think your partner drew.
○ Earn 2 points if your rectangle matches your partners.
○ Earn 1 point if it doesn’t match but has the correct area or perimeter.

● Take turns. The partner with the highest score at the end of 8 rounds wins.

round drawing points

1

2

3

4

Can You Draw It Stage 4 Recording Sheet 
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6

7

8

Can You Draw It Stage 4 Recording Sheet 



  
Directions:     

● Partner   A:     
○ Put   a   paper   clip   on   2   numbers   in   the   grey   rows.   
○ Multiply   the   numbers.   
○ Cover   the   product   of   the   2   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.      

       

  
  

  
  
  

  

1    2    3    4    5    6   

7    8    9    10    12    14   

15    16    18    20    21    24   

25    27    28    30    32    35   

36    40    42    45    48    49   

54    56    63    64    72    81   

1    2    3    4    5   

6    7    8    9   

Five in a Row Multiplication and Division Stage 2 Gameboard



Puzzle 1
Fill in digits to m

ake each equation true.
You m

ay only use each digit (0–9) once.
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Puzzle �
Fill in digits to m

ake each equation true.
You m

ay only use each digit (0–9) once.
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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 



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:  

● Partner A:  
○ Put a paper clip on 2 numbers in the grey rows. Multiply the 

numbers. Cover the product of the 2 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.   
     

 
 

 
 
 

 

252  294  450  351  360 

378  252  312  336  405 

315  405  288  273  351 

390  273  378  324  450 

360  450  294  360  252 

12  13  14  15 

21  24  27  30 

Five in a Row Multiplication and Division Stage 3 Gameboard
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● 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     
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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     
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Directions:
● Spin the spinner to get your one-digit divisor.
● Each partner:

○ Pick cards and use 3–4 of them to create a dividend.
○ Write a multiplication expression to represent the quotient. (For example, for

you would write and your score would be 1.)
○ Check your partner’s work to make sure you agree.
○ Your score for the round is the remainder when you divide.

● Take new cards so that you have 4 cards to start the next round.
● The partner who has the fewest points once the recording sheet is full wins the game.

round expression points

1

2

3

4

5

6

Watch Your Remainder Stage 1 Recording Sheet
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