
Putting It  
All Together

MATHEMATICS

Student Workbook



IS
BN

: 9
79
-8
-8
89
70
-9
22
-0

Creative Commons Licensing
This work is licensed under a  
Creative Commons Attribution-NonCommercial-ShareAlike 
4.0 International License.

You are free:
to Share—to copy, distribute, and transmit the work 
to Remix—to adapt the work 

Under the following conditions:

Attribution—You must attribute the work in the  
following manner:
CKMath 6–8 was originally developed by Open Up 
Resources and authored by Illustrative Mathematics, 
https://www.illustrativemathematics.org,
and is copyrighted as 2017–2019 by Open Up Resources. 
It is licensed under the Creative Commons Attribution 4.0 
International License (CC BY 4.0). The Open Up Resources 
6–8 Math Curriculum is available at: 
https://www.openupresources.org/math-curriculum/. 

Adaptations and updates to the IM 6–8 Math English 
language learner supports and the additional English 
assessments marked as "B" are copyright 2019 by Open 
Up Resources and licensed under the Creative Commons 
Attribution 4.0 International License (CC BY 4.0).

Adaptations and updates to the IM K–8 Math Spanish 
translation of assessments marked as "B" are copyright 
2019 by Illustrative Mathematics. These adaptions and 
updates are licensed under the Creative Commons 
Attribution 4.0 International License (CC BY 4.0).

This particular work is based on additional work of the Core 
Knowledge® Foundation (www.coreknowledge.org) made 
available through licensing under a Creative Commons 
Attribution-Non Commercial-Share Alike 4.0 International 
License. This does not in any way imply that the Core 
Knowledge Foundation endorses this work.

Noncommercial—You may not use this work for 
commercial purposes. 

Share Alike—If you alter, transform, or build upon this work, 
you may distribute the resulting work only under the same or 
similar license to this one. 

With the understanding that: 
For any reuse or distribution, you must make clear to 
others the license terms of this work. The best way to 
do this is with a link to this web page:

https://creativecommons.org/licenses/by-nc-sa/4.0/

Copyright © 2023 Core Knowledge Foundation 
www.coreknowledge.org

All Rights Reserved.

Core Knowledge®, Core Knowledge Curriculum Series™, 
Core Knowledge Math™ and CKMath™ are trademarks of the 
Core Knowledge Foundation.

Trademarks and trade names are shown in this book strictly for 
illustrative and educational purposes and are the property of 
their respective owners. References herein should not be 
regarded as affecting the validity of said trademarks and trade 
names.



Putting It All Together
Table of Contents

Lesson 1 Add, Subtract, and Multiply Fractions  . . . . . . . . 1

Lesson 2 Sums and Differences of Fractions . . . . . . . . . . . . . 5

Lesson 3 Stories with Fractions  . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8

Lesson 4 Another Look at the Standard Algorithm  . . . 11

Lesson 5 Multiplication of Multi-digit Numbers . . . . . . . 15

Lesson 6 What’s the Quotient?  . . . . . . . . . . . . . . . . . . . . . . . . . . . 19

Lesson 7 Solve Multiplicative Comparison Problems  . . .23

Lesson 8  Solve Problems with Multiplication  
and Division . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .28

Lesson 9 Create Word Problems . . . . . . . . . . . . . . . . . . . . . . . . . . 32

Lesson 10 Estimation Exploration  . . . . . . . . . . . . . . . . . . . . . . . . . 35

Lesson 11 Which One Doesn’t Belong?  . . . . . . . . . . . . . . . . . . .39

Lesson 12 Number Talk  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .44





Putting It All Together
Student Workbook

Core Knowledge Mathematics™





1

589.608 pt
618.408 pt

Lesson 1: Add, Subtract, and Multiply
Fractions

Let’s practice solving problems involving fractions.

Warm-up: Number Talk: Fluency and Fractions
Find the value of each expression mentally.

•

•

•

•

•

Grade 4 Unit 9
Lesson 1
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1�1: Let)s Make �ead Wraps�
�ada and Lin sa1 a picture of head 1raps made of

frican 1ax print fabric and 1ould li%e to ma%e
their o1n.

1. �ada stitches together 
 pieces of fabric that each have a length of yard. �rite

an e+uation to sho1 the total length of fabric �ada used.

�. Lin stitches together � pieces of fabric that are each yard long. �rite an

e+uation to sho1 the total length of fabric Lin used.

�. �ho used more fabric� �xplain or sho1 your reasoning.

Grade 4 Unit 9
Lesson 1
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1��: Make � �ards o� Fabric
�ada and Lin’s moms taught the fourth�grade class ho1 to combine and use fabric
pieces for head 1raps. �he lengths of each piece of fabric are listed here.

yard yard yard yard

yards yard yard yard

yard yard yard yard

yard yard yard

Find as many di6erent combinations of fabric that 1ould have a length of � yards as
you can. �ach piece of fabric can only be used one time. �rite an e+uation for each
combination.

Grade 4 Unit 9
Lesson 1
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1��: �lay by t�e �ules
1. �ere are four fractions�

a. �hat is the sum of all the fractions�

b. �elect t1o fractions 1ith a di6erence that is less than . �ho1 or explain

your reasoning.

c. �elect t1o fractions 1ith a sum greater than �. �ho1 or explain your
reasoning.

�. �ere are four ne1
fractions�

�se them to ma%e the value 1� follo1ing these rules�

�se addition� subtraction� or both.

�se all four fractions.

�se each fraction only one time.

�. �ry to ma%e the value of 1 again using the follo1ing fractions and the same rules.

�
�
�

Grade 4 Unit 9
Lesson 1
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Lesson 2: Sums and Differences of Fractions
Let’s practice solving problems involving fractions.

Warm-up: Number Talk: Wholes and Units
Find the value of each expression mentally.

•

•

•

•

•

Grade 4 Unit 9
Lesson 2
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2��: Stra's for � �oller 	oaster
�n science class� �oah� �yler� and �ada are building a model of a roller coaster out of
��foot�long paper stra4s.

�oah needs a piece that is foot long.

�yler needs one that is foot long.

�ada needs one that is shorter than the other t4o.

�ada says� 9�e can 'ust use one stra4 for all these pieces.:

�. �ra4 a diagram to represent this situation and explain to your partner ho4 it
matches the situation. �hen� ;nd the length of the piece of stra4 that could be
�ada’s piece.

2. �id �oah use more than foot or less than foot of stra4� �xplain or sho4 your

reasoning.

�. �yler says� 9�f �ada uses a piece that is foot long� there 4ould be a piece of stra4

that is foot left.:

�o you agree or disagree 4ith �yler� �xplain your reasoning.

•

•

•

Grade 4 Unit 9
Lesson 2
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2�2: Tall �nou�h for a �ide�
Lin’s class is on a trip to the amusement par(. �isitors must be at least a certain height
to get on rides. �se the table to ans4er .uestions about four students’ height.

ride 
ei	
t re��ire�ent

tilt and spin 
2 inches

roller coaster 
	 inches

bumper cars 		 inches

�. �ndre is inches shorter than the height re.uirement for the roller coaster.

�o4 tall is �ndre�

2. Lin is inches taller than �ndre. �o4 tall is Lin�

�. �lena 4as inches too short to ride the bumper cars last year. �ince then she

gre4 inches. �o4 tall 4as �lena last year� �o4 tall is she no4�

	. �ai is tall enough to ride all the rides this year. �ai 4as inches tall last year.

�t least ho4 many inches did �ai gro4�

Grade 4 Unit 9
Lesson 2
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Lesson 3: Stories with Fractions
Let’s add and subtract mixed numbers.

Warm-up: Number Talk: One Whole, Many Names
Find the value of each expression mentally.

•

•

•

•

•

Grade 4 Unit 9
Lesson 3
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3��: �elay �ace at �ecess
�tudents in the fourth�!rade class had a relay race durin! recess. �ach team had four
runners. �ach runner ran the len!th of the school play!round.

�ere are the times of the runners for t0o teams.

r�nner �ie���� tea�� ti�e ��e��nd�� 	ada�� tea�� ti�e ��e��nd��

�

�

3

	

�. �hich team 0on the relay race� �ho0 your reasonin!.

�. �o0 much faster is the 0innin! team than the other team� �ho0 your reasonin!.

3. �he record time for the play!round relay race 0as
	�.�
 seconds. �id the 0innin! team beat this record
time� �ho0 your reasonin!.

Grade 4 Unit 9
Lesson 3



10

3��: �ou 
e the 	uthor
�hin$ of three situations as described here. 
fter each problem is 0ritten� trade papers
0ith a partner to compare your problems and chec$ your solutions.

�. 
 problem that can be solved by addition and has as an ans0er

�. 
 problem that can be solved by subtraction and has as an ans0er

3. 
 problem that could be solved by 0ritin! the e*uation�

Grade 4 Unit 9
Lesson 3
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Lesson 4: Another Look at the Standard
Algorithm

Let’s subtract from numbers with zeros.

Warm-up: Number Talk: Differences
Find the value of each difference mentally.

•

•

•

•

•

Grade 4 Unit 9
Lesson 4
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4��: Lots o� �eros
�. Find the value of each difference.

a� b�

c� d�

�. Find the number that ma$es each e0)ression true.

a� b�

c� d�

Grade 4 Unit 9
Lesson 4
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4��: Wa&s o� 
inding Differences
�o 6nd the value of � �riya and �an set u) their calculations differently.

�ri&a �an

�. �se both methods to 6nd the difference of ������ and 4	�.

�. �iran uses another method. 
0)lain how �iran found the value of .

�. �hich method do you )refer
 �r do you )refer another way
 
0)lain your
reasonin!.

Grade 4 Unit 9
Lesson 4
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4. Find the value of . �how your reasonin!.

Grade 4 Unit 9
Lesson 4
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Lesson 5: Multiplication of Multi-digit
Numbers

Let’s multiply multi-digit numbers.

Warm-up: Estimation Exploration: A Silly Riddle

Seven teachers are going to the park.

Each teacher is taking 7 students.

Each student is bringing 7 fishbowls.

Each fishbowl has 7 fish.

How many are going to the park?

Record an estimate that is:

too low about right too high

•

•
•
•
•

Grade 4 Unit 9
Lesson 5
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5��: �%o Met�ods Re$isited
�. Earlier in the course� we used these two ways to multiply numbers:

A 	

a. �n method �� where do the ��� ��� and 
�� come %rom?

b. �n method �� where does the � above 	�� come %rom?

�. �iego used both methods to find the value o% but ended up with very
di:erent results.

a. �ithout calculating anything� can you tell which method shows the correct
product? How do you know the other one is not correct?

b. �or the incorrect result� e6plain what was correct and what was incorrect in
his steps. �hen� show the correct calculation using method �.

Grade 4 Unit 9
Lesson 5
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�. �se either way to find the value o% each product. Show your reasoning.

a.

b.

c.

Grade 4 Unit 9
Lesson 5
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5��: �%o by �%o
Here are two ways to find the value o% .

A 	

�. �n method �� where do the 	� ��� 
�� and ��� come %rom?

�. �n method �� which two numbers are multiplied to get:

a. �	?

b. �
�?

�. �se the two methods to show that each e/uation is true.

a� b�

Grade 4 Unit 9
Lesson 5
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Lesson 6: What’s the Quotient?
Let’s find some quotients of multi-digit numbers.

Warm-up: Number Talk: Divide by 3 and by 6
Find the value of each expression mentally.

•

•

•

•

•

Grade 4 Unit 9
Lesson 6
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6��: �n&nished Divisions
�ere are four calculations to find the value of � but each one is unfinished.

�omplete at least t2o of the unfinished calculations. �e prepared to explain ho2 you
&no2 2hat to do to complete the 2or&.

��	6
 is a little less than ��
��.

Grade 4 Unit 9
Lesson 6
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6��: Where Do We 
e�in?
�. �ada and �oah are finding the value of . �ada says to start by dividing 
�

by �. �oah says start by dividing ��6�� by �.

a. �xplain 2hy each suggestion is helpful for finding the quotient.

b. Find the value of . �ho2 your reasoning.

�. Find the missing numbers such that each calculation sho2s a correct division
calculation.

Grade 4 Unit 9
Lesson 6

�� �� ���� �llustrative �athematics5 �
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�. �onsider the expression .

a. �hat 2ould you do to start finding the value of the quotient�

b. �ho2 ho2 you 2ould find the value 2ith as fe2 steps as possible.

Grade 4 Unit 9
Lesson 6

�� �� ���� �llustrative �athematics5 	
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Lesson 7: Solve Multiplicative Comparison
Problems

Let’s solve real-world multiplicative comparison problems.

Warm-up: Notice and Wonder: Two Cities
What do you notice? What do you wonder?

San Francisco, CA Fort Wayne, IN

population 805,235 253,691

milk (1 gallon) $4.45 $2.14

bread (1 loaf) $3.54 $1.82

gasoline (1 gallon) $3.70 $2.42

movie ticket $15 $12

internet connection (1 month) $70 $50

rent for a 3 bedroom apartment in
the city center (1 month)

$6,000 $1,500

cost of a house $1,400,000 $160,000

•

Grade 4 Unit 9
Lesson 7
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7��: T�e Most and Least 	%pensive
�ermuda is the most e6pensive country in the world and �ndia is one of the least
e6pensive.

1. �he table shows how prices of some things in the two countries compare.
�stimate or calculate the missing costs and complete the table.

Grade 4 Unit 9
Lesson 7
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2. �n �ndia, rent for a 1-bedroom apartment outside of a city center costs about $76
per month. � similar apartment in �ermuda costs 23 times as much.

�tilities (electric, gas, water, and heating) for a small apartment costs about $27
per month in �ndia and 7 times as much in �ermuda.

�f a person earns $2,000 per month, can they a:ord to pay rent and utilities in
�ermuda?

Grade 4 Unit 9
Lesson 7
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7��: T�e Cost o� Livin�
�he cost of living in the �nited �tates is higher than in �hana.

1. �he table shows how the prices of some other things in the two countries
compare. �stimate or calculate the missing information in the table.

Grade 4 Unit 9
Lesson 7
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2. �uppose a family has $3,000 for housing and wants a 1-bedroom apartment
outside of a city center. With that amount of money, how many months of rent
can they a:ord in�

a. the �nited �tates? �6plain or show your reasoning.

b. �hana? �6plain or show your reasoning.

Grade 4 Unit 9
Lesson 7
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Lesson 8: Solve Problems with Multiplication
and Division

Let’s make sense of situations and solve word problems.

Warm-up: Number Talk: Divide by 8
Find the value of each expression mentally.

•

•

•

•

•

Grade 4 Unit 9
Lesson 8
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8��: Two Truths and a Lie� or Two Lies and a Truth	
�ere are three situations. �hich ones are true�
�hich ones are not true�

�how how you know.

�ituation �� � hi%h�rise buildin% has �	 stories. �he :rst ;oor is �
 feet tall� but all
other stories are each �� feet tall. �he buildin% is ��� feet tall.

�ituation �� � window washer has ��� seconds to wash �
 windows of a buildin%.
�t takes �
 seconds to wash each window. �he washer will :nish washin% all the
windows and have �� seconds to spare.

�ituation �� �leven students set a %oal to raise at least ���� for charity. �ach
student raised ��
 each day. �fter 	 days of fundraisin%� the %roup will still be
short by ��
.

•

•

•

Grade 4 Unit 9
Lesson 8
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8��: 
uses �or a �ield Trip
� school is takin% everyone on a :eld trip. �t needs buses to transport 	
� people.

�us �ompany � has small buses with �
 seats in each.

�us �ompany � has lar%e buses with 
8 seats in each.

�. �hat is the smallest number of buses that will be needed if the school %oes with�

�us �ompany �� �how your reasonin%.

�us �ompany �� �how your reasonin%.

�. �hich bus company should the school choose� �xplain your reasonin%.

�

�

Grade 4 Unit 9
Lesson 8
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	. �us �ompany � has lar%e buses that can take up to 
� passen%ers.

�ie%o says� 8�f the school chooses �us �ompany �� it will need only � buses� but
the buses will have more empty seats.9

�o you a%ree� �xplain your reasonin%.

Grade 4 Unit 9
Lesson 8
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Lesson 9: Create Word Problems
Let’s write our own word problems.

Warm-up: Number Talk: Difference and Thousands
Find the value of each expression mentally.

•

•

•

•

•

Grade 4 Unit 9
Lesson 9
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9��: What"s the �uestion�
�eor%e �ee%an wal(ed �9���9 miles between �9�� and
�9
�. �e :nished at a%e ��. �e wore out �� pairs of hi(in%
boots.

�ean �eliveau wal(ed 	��9�� miles between ���� and
���� and :nished at a%e 
�.

�ere are the responses �iran %ave to answer some .uestions about the situation.

�rite the .uestion that �iran mi%ht be answerin%. �n the last row� write a new .uestion
about the situation and show the answer� alon% with your reasonin%.

��e�ti�n re�
�n�e and rea��nin	

�.

� pairs of hi(in% boots

�.

�� years

�. �� years

	���� miles

	.

Grade 4 Unit 9
Lesson 9



34

9��: What"s the Problem�
�lena� �oah� and �an each created a problem with an answer of ��
�	.

�lena used multiplication.

�oah used multi�di%it numbers and addition only.

�an used multiplication and subtraction.

�rite a problem that each student could have written. �how that the answer to the
.uestion is ��
�	.

�lena8s problem�

�olution�

�oah8s problem�

�olution�

�an8s problem�

�olution�

•
•
•

•

•

•

Grade 4 Unit 9
Lesson 9
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Lesson 10: Estimation Exploration
Let’s design an Estimation Exploration activity.

Warm-up: Estimation Exploration: No Driver Required
Here are pictures showing the exterior and interior of a parking tower in Wolfstadt,
Germany. The parking is automated: each car goes up on a lift and is then placed in a
parking space.

How many cars can fit in the tower?

Record an estimate that is:

too low about right too high

•

Grade 4 Unit 9
Lesson 10
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10�1: Dental 
are
�ada �rushes for � minutes, twice a day. �he changes her
tooth�rush every � months.

�ased on this information, make some estimates and
show your reasoning:

1. �n a lifetime, approximately:

a. How many tooth�rushes will she use?

�. How many dollars will she spend on tooth�rushes?

�. 
�out how many minutes would she spend �rushing her teeth:

a. in a year?

�. in a lifetime?

�. Think of another estimation -uestion you could ask a�out this situation.

Grade 4 Unit 9
Lesson 10
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10��: �et �our 
lassmates to Estimate
�t’s your turn to create an estimation pro�lem.

1. Think of situations or look around for images that would make interesting
estimation pro�lems. Write down 	7
 ideas or possi�le topics.

�. �hoose your favorite idea. Then:

Write an estimation -uestion that would encourage others to use
multiplication of multi�digit num�ers to answer.

Record an estimate that is:

too low about right too high

�e prepared to explain your reasoning.

�

�

Grade 4 Unit 9
Lesson 10
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10��: 
a�ilitate �our &Estimation Exploration' 	�tivit%
�ollow these steps to facilitate your Estimation Exploration activity for another group:

�isplay your image or present your scenario.


sk your classmates: 9What is an estimate that’s too high? Too low? 
�out right?:

Give them 1 minute of -uiet think time.

Give them 17� minutes to discuss together.

�nvite them to share their estimates and how they made them. Record their ideas.

�f you know the actual num�er or -uantity, consider revealing it.

•
•
•
•
•
•

Grade 4 Unit 9
Lesson 10
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Lesson 11: Which One Doesn’t Belong?
Let’s complete and create Which One Doesn’t Belong sets.

Warm-up: Which One Doesn’t Belong: Strings of
Numbers
Which one doesn’t belong?

A. 0, 4, 8, 12, 16

B. 3, 6, 9, 12, 15

C. 5, 105, 205, 305, 405

D. 6, 60, 600, 6,000, 60,000

•

Grade 4 Unit 9
Lesson 11
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11�1: 	�� One �hat Doesn’t Belong
�ere are t4o incomplete Which One Doesn’t Belong sets, each 4ith one item missing.
�or each set�

�ind at least one reason that all items belong in the set.

�ind at least one reason that each item doesn’t belong.

Add an item to complete each set. �a(e s2re there is at least one reason it
belongs and one reason it doesn’t belong.

1. �et 1

a. A, C, and D all belong beca2se . . .

b. A doesn�t belong beca2se . . .

C doesn�t belong beca2se . . .

D doesn�t belong beca2se . . .

c. Add a ne4 item B. �t belongs beca2se . . .

�t doesn�t belong beca2se . . .

•
•
•

Grade 4 Unit 9
Lesson 11
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2. �et 2

a. A, B, and D all belong beca2se . . .

b. A doesn�t belong beca2se . . .

B doesn�t belong beca2se . . .

D doesn�t belong beca2se . . .

c. Add a ne4 item C. �t belongs beca2se . . .

�t doesn�t belong beca2se . . .

Grade 4 Unit 9
Lesson 11
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11��: 	�� �$o �hat Don’t Belong
�ere is an incomplete Which One Doesn’t Belong set. �t has t4o missing items.

1. �ind at least one reason that the 8rst t4o items, A and B, belong in the set.

2. Add t4o items to complete the set. �a(e s2re there is at least one reason that
each ne4 item belongs and at least one reason it doesn’t belong.

C and D both belong beca2se . . .

C doesn�t belong beca2se . . .

D doesn�t belong beca2se . . .

3. A#ter 5o2’3e completed the set, chec( items A and B. Does each one still ha3e a
reason not to belong? �# not, ad'2st 5o2r ne4 items so that A and B are each still
2ni.2e in some 4a5.

�

�

�

Grade 4 Unit 9
Lesson 11
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11��: 	�� �hree �hat Don’t Belong
�ere is an incomplete Which One Doesn’t Belong set. �t has three missing items.

Add three items to complete the set. �a(e s2re there is at least one reason that all
items belong and at least one reason each item doesn’t belong.

�he5 all belong in the set beca2se . . .

A doesn�t belong beca2se . . .

B doesn�t belong beca2se . . .

C doesn�t belong beca2se . . .

D doesn�t belong beca2se . . .

•

•

•

•

•

Grade 4 Unit 9
Lesson 11
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Lesson 12: Number Talk
Let’s create our own Number Talks.

Warm-up: Number Talk: A Whole Number and a
Fraction
Find the value of each expression mentally.

•

•

•

•

•

Grade 4 Unit 9
Lesson 12
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12�1: �elated Numbers� �elated 
$pressions
1. �ere are two addition expressions. Think of at least two di3erent ways to 4nd the

value of each sum mentally.

a.

b.

2. �ere are three subtraction expressions. Think of at least two di3erent ways to 4nd
the value of each di3erence mentally.

a.

b.

c.

�. 
an you write a fourth subtraction expression that uses the same strate�y you
used to 4nd the value of the other di3erences


Grade 4 Unit 9
Lesson 12
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12�2: Add �ne Ne# 
$pression� Then T#o
1. �ere are three division expressions. Find the value of each 'uotient mentally and

think about how they mi�ht be related.

�������������������

�rite a new division expression whose value can be found more easily after
workin� throu�h the 4rst three.

2. �ere are two multiplication expressions. �naly0e them and think about how they
mi�ht be related.

�������������������

�������������������

�rite two new expressions. �e prepared to explain your reasonin� for each
expression.

�
�
�
�

�
�
�
�

Grade 4 Unit 9
Lesson 12
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12��: Add Three Ne# 
$pressions
�ere are four expressions you could use to start a Number Talk activity.

1. 
hoose one startin� expression. Think of at least two di3erent ways to 4nd its
value mentally.

2. �rite three e'uations to create a Number Talk activity. �e prepared to explain
your reasonin� for writin� each expression.

������������������� �startin� expression�

�������������������

�������������������

�������������������

�. 
reate an answer key for your Number Talk. �nclude at least one way to 4nd the
value of each expression mentally.

Grade 4 Unit 9
Lesson 12
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