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Grade 3 ® Module 1

Properties of Multiplication and Division and Solving Problems with
Units of 2-5 and 10

OVERVIEW

This 25-day module begins the year by building on students’ fluency with addition and knowledge of
arrays. Topic A initially uses repeated addition to find the total from a number of equal groups. As
students notice patterns, they let go of longer addition sentences in favor of more efficient
multiplication facts. Lessons in Topic A move students toward understanding familiar repeated addition
from Grade 2 in the form of array models, which become a cornerstone of the module. Students use
the language of multiplication as they understand what factors are and differentiate between the size
of groups and the number of groups within a given context. In this module the factors 2, 3, 4, 5, and 10
provide an entry point for moving into more difficult factors in later modules.

Study of factors links Topics A and B; Topic B extends the study to division. Students understand division
as an unknown factor problem, and relate the meaning of unknown factors to either the number or the
size of groups. By the end of Topic B students are aware of a fundamental connection between
multiplication and division that sets the foundation for the rest of the module.

In Topic C, students use the array model and familiar skip-counting strategies to solidify their
understanding of multiplication and practice related facts of 2 and 3. They become fluent enough with
arithmetic patterns to “add” or “subtract” groups from known products to solve more complex
multiplication problems. They apply their skills to word problems using

drawings and equations with a symbol to find the unknown factor. This The Distributiees Property

Bxd=

elolele]
they decompose units to multiply. o000

Q000

In Topic D students model, write and solve partitive and measurement ooo@ B

culminates in students using arrays to model the distributive property as

division problems with 2 and 3. Consistent skip-counting strategies and the

0000 (1x2)=2

continued use of array models are pathways for students to naturally

relate multiplication and division. Modeling advances as students use tape (Bxa)=(5=d)+{1x4]
= 20 + 4

diagrams to represent multiplication and division. A final lesson in this
topic solidifies a growing understanding of the relationship between operations.




Topic E shifts students from simple understanding to analyzing the relationship between multiplication and

division. Practice of both operations is combined—this time using units of 4—and a lesson is explicitly

dedicated to modeling the connection between them. Skip-counting, the distributive property, arrays,

number bonds and tape diagrams are tools for both operations. A final lesson invites students to explore

their work with arrays and related facts through the lens of the commutative property as it relates to

multiplication.

Topic F introduces the factors 5 and 10, familiar from skip-counting in Grade 2.

Students apply the multiplication and division strategies they have used to mixed
practice with all of the factors included in Module 1. Students model
relationships between factors, analyzing the arithmetic patterns that emerge to
compose and decompose numbers as they further explore the relationship
between multiplication and division.

The Commutative Property
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In the final lesson of the module, students apply the tools, representations, and concepts they have learned

to problem-solving with multi-step word problems using all four operations. They demonstrate the flexibility

of their thinking as they assess the reasonableness of their answers for a variety of problem types.

The mid-module assessment follows Topic C. The end-of-module assessment follows Topic F.




Terminology

New or Recently Introduced Terms

= Array (a set of numbers or objects that follow a specific pattern, a matrix)
= Column (e.g., in an array)

= Commutative Property/Commutative (e.g., rotate a rectangular array 90 degrees to demonstrate that
factors in a multiplication sentence can switch places)

= Equal groups (with reference to multiplication and division; one factor is the number of objects in a
group and the other is a multiplier that indicates the number of groups)

= Equation (a statement that 2 expressions are equal. E.g., 3 X 4 =12)

= Distribute (with reference to the Distributive Property; e.g. In 12 X 3=(10 X 3) + (2 X 3) the 3 is
multiplier for each part of the decomposition)

= Divide/division (partitioning a total into equal groups to show how many equal groups add up to a
specific number. E.g., 15+ 5 = 3)

= Fact (used to refer to multiplication facts, e.g., 3 X 2)

= Factors (i.e., numbers that are multiplied to obtain a product)

=  Multiplication/multiply (an operation showing how many times a number is added to
itself e.g., 5 X 3 =15)

= Number of groups (factor in a multiplication problem that refers to the total equal groups)
Parentheses (e.g., ( ) used around a fact or numbers within an equation)
Quotient (the answer when one number is divided by another)
Rotate (turn, used with reference to turning arrays 90 degrees)
Row/column (in reference to rectangular arrays)
Size of groups (factor in a multiplication problem that refers to how many in a group)
Unit (i.e., one segment of a partitioned tape diagram)

Unknown (i.e., the “missing” factor or quantity in multiplication or division)
Familiar Terms and Symbols

= Add 1 unit, subtract 1 unit (add or subtract a single unit of two, ten, etc.)
Number bond (shows part-part-whole relationship, shown at right)
Number sentence (similar to an equation, but not necessarily having equal sides.)
Ones, twos, threes, etc. (units of one, two, or three)
Repeated addition (adding equal groups together, e.g.,2 +2 + 2 + 2)
Tape Diagram (a method for modeling problems)

Value (how much)




Lesson 1

Objective: Understand equal groups of as multiplication.

d. 4+ 4 + 4444
6 groups of I'I' = 2"+
b x q’ = 7-4

The pleture below shows 2 groups of apples. Does the pictyre below show 2 x 37 Explain why ar why not.

No, +his picture does not show 2%3. There are
Z groups of apples, but they are not equal groups

It shows | gmoup of 3 and | group of 2.

Eu con also el because dhere are 5 apples, hot

Lesson 2 The dots below show 2 groups of 5.

a. Redraw the circles as an array that shows 2 rows of 5.

Objective: Relate

cCoo o o
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]
array model. )

multiplication to the
]

b. Compare the drawing to your array. Write at least 1 reason why they are the same
. . and 1 reason why they are different.

T‘he;r are +he same because -Hwe:{ have +he
Same amount of circles- 10 cirdes They
are different because +the array is in mwse

and the other cnes are Ju st in whatever
plate. The array (s easier 4o see.

Emma collects rocks. She arranges them in 4 rows of 3, Draw Emma’s array to show how many rocks she
has altogether. Then write a multiplication sentence to describe the array,

&0 O

ceo Wx3=12

0o o
oo o Emmahas |12 rpcks,




Lesson 3

Objective: Interpret the

2. Write a multiplication sentence for the array shown balow.

meaning of factors — the size XXX

of the group or the number ﬁi 4x3=]2

of groups. XX X

b. Draw a number bond for the armay where sach part represents the amaunt in one row.

(12 ~E)
offt¥e

There are 4 oranges in each row. How many cranges are there in E rows?

a) Number of rows: 3 5ize of each row: J“‘_
3 xa=___12

<) There are 2 oranges altogether.

Divide 14 flowers into 2 equal groups. Divide 28 books into 4 equal groups.
UnknOM”]aSthe Thereare | flowers in each group. There are 2 books in each group.

Lesson 4
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Objective:
Understand the
meaning of the
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size of the group

!
3. Audrina has 24 colored pencils. She puts them in 4 equal groups. How many colored pencils are in each group?

in division.

There are (é colored pencils in each group.

2:4=__lo

4, Charlie picks 20 apples. He divides them equally between 5 baskets. Draw the apples in each basket.

There are apples in each basket.

20+ 5 =__ 4




Lesson 5

Objective: Understand the meaning

of the unknown as the number of

groups in division.

CoLLLL
LRV
Divide the shells to show 12 +3=__ 4~

where the unknown represents the number of
groups.

Rachel has 9 crackers. She puts 3 erackers Ineach bag. Circle the crackers to show Rachel's bags.

a. Write a division sentence where the answer represents the number of Rachel's bags. CI_-.E = 3

b. Drawanumber bond to show Rachel's crackers. f?ﬂ d‘ e ‘ can
mgke 3 bags

\Cﬁ‘) wiHh 9 crackers,
&

SIS

How many groups are there? i

Jameisha has 16 wheels to make toy cars. 5he uses 4 wheels for 1 car.
a. Use a count-by to find the number of cars Jameisha can build. Make a drawing to match your

counting.
414 , g -

140
Cary
b. ‘Write a division sentence to represent the problem.
164 =4 Jameisha can make %
+oy cars with 16 nheels.

Lesson 6

Objective: Interpret the
unknown in division using
the array model.

4, Deena makes 21 jars of tomata sauce on her farm. She puts 7 jars In each box to sell at the supermarket.

How many boxes does Deena need?
coo oo o o-Borl

21+7= 5 o C oo e o -Box 2
3 s7=nm ¢ 0 0o o o o-Box 3

What is the meaning of the unknown factor and guotient? T+reprecents +he ﬂumf:ar cf{

j‘?‘waS‘.

5. The teacher gives the problem 4 x 3 =12, Charlie finds the answer by writing and solving 12 + 4 = 3.
Explain why Charlie’s methad weorks.

Charlie's method works because in both prp;afamc |‘Are favs
4 groups of 3 and a 4otal of 12. The quotient in ol‘

division pm?yrem s like 'Fnalfnj an unknowh facter in
o muHiplication problem .

&, The blanks in problem 5 represent the size of the groups. Draw an array to represent the number
sentences.

o Cc o
- P
o o
e o o




Lesson 7

1. a) Count by 2 six times, . 2. a) Count by 6 two times.
2.4 6.8 w012 i _e, 12

b} Draw an array that matches your count-by. b} Draw an array that matches your count-by.

ce

Objective: Demonstrate the

ce
codo e

commutativity of 2

fg

I : I M4 ti d ti ) Write 2 multiplication sentence that represents the! c) Write a multiplication sentence that represents the
I I I u tl p I Ca O n a n p ra C Ce total number of objects in your array, g total number of objects in your array.

G x_2 .12 B b g B

related facts by skip-counting

H H . a) Compare your work in problems 1 and 2, Turn your paper as you study the arrays to lock &t them in
objects in array models. v

It's the same array! The airay in problem 1 just

qets tumed on it+s side in problem 2.

b} Why are the factors in your multiplication sentences in a different order?
Problem 4 you read as ¢ ghoups and 2 in each qroup,
Poblern 2 you resd as 2 goups with & in eachgnup,
So +he pmbl‘em-‘; are the <ame , but +he humbers are
a\rmnﬂfd in a dfferent order
. Count by the unit {the number in word form) the number of times indicated. Write the multiplication
sentence that matches your count by, The first one is done for you
a) Gtwos: __ Gx2=12 d) 2sevens: _2 ¥ 7= 1Y Bonus Questions:
b Zsixes: _ 2 XE=12 ) O twos: qx2=l§ g Mtwos: _[I1¥2=22
€} 7 twas: IEZﬂifi f} 2 nines: qu:'? h) 2 twelves: 2?‘]2:2#—

LESSO n 8 Isaac picks 3 tangerines from his tree every day for 7 days,

a. Use circles to draw an array that represents the tangerines lsaac picks,
oco

Objective: Demonstrate

the commutativity of

XXad0099
XxGooonh
HugOETOE0

multiplication and

2
k.
b

pra ctice related facts by . How many tangerines does Isaac pick In 7 days? Write and solve a multiplication sentence.

. . . . 7 =2 _I_ o ;
skip-counting objects in X823 Isaacpicks 2! tangerines in Tdays

array models.

Isaac decides to pick 3 tangerines every day for 3 more days. Draw “%'s to show the new tangerines
on the array in part A,

. Write and solve a multiplication sentence to find the total number of tangerines Isaac picks.

10X3 =230 He picks 30 tang ennes akhoqether

&) 2threes: _ 2x3s=6

€] 3 fours




Le s S o n 9 1. The team organizes soccer balls into 2 rows of 5. The coach adds 3 raws of 5 soccer Balk. Complete the |
number sentences to describe the total array.

a i5
n(Gaslsssena_25

€
Objective: Find related multiplication facts - I B
%%%%% ¢ 5 x5-_ 125

by adding and subtracting equal groups in ar-

=
5

=
~

0000e®

ray models.

OOEO 00

244 A dd dg
(2 ddddddd

>

Lesso n 10 3. Ruby is making a photo album, She puts 3 pictures in each row.

a) Use the multiplication sentences on the left, Draw arrays to show the photos on the upper and lower

Objective: Model the Sl
distributive property with |

arrays to decompose units as a
strategy to multiply.

2. 8x3=(4x3)+(4x3)= 24

A

A
AAA
J

b) Ruby calculates the total number of pictures as shown below. Use the array you drew to help explain

her caiculation,
Sx3=6+9=15

The whole avray Shows 5 rove Hrnes 3 columns. Se 5 X2,
did & know The answere 40 5% 2 so she
s G, o\nd

AAA
AAA
£

Then maybe Rooy .
prolec + nto 2 sywal\ec facts. Qrgl\,a\mc,

3x3, which 1s A. So she Jid 61+a, Becase 5x3=619.
Then if you do 923 s 1S, And 614 is IS. Se
R me DY Hx3-6ta=1(5-

(ax3)+(ax3)=_ 12 + 12




Lesson 11

Objective: Model division as
the unknown factor in
multiplication using arrays and
tape diagrams.

3. Fourteen shopping baskets are stacked equally in 7 piles. How many baskets are in each pile? Model the
problem with both an array and a labeled tape diagram. Show each column as the number of baskets in
)

each pile. 2 bos&dﬁ

0000000 i i il 4==2
rg o
o

0000000 4
o Thertare 2

shopping

vaskets in each

4. In the back of the store, Mr. Prescott packs 24 bell peppers equally into 8 bags. How many bell peppers
are in each bag? Model the problem with both an array and a labeled tape diagram. Show each column
as the number of bell peppers in each bag.

7 peppers

00000000 = ololo
OOO000CO o 8 ol Q g o
© 00RO 0 ol C

2u=8=3
8

There ave 3
?e‘)\ﬂevs n

Z s
LA each bag-

3 \gags

5. Olga saves 52 a week to buy a toy car. The car costs $16. How many weeks will it take her to save

enough to buy the toy?
#,H2=9
m T+ will Jake 0‘5‘:‘

| week 32
2 weeks tosave vp-

Lesson 12

Objective: Interpret the quotient
as the number of groups or the
number of objects in each group
using units of 2.

4, Laina buys 14 meters of ribbon. She cuts her ribbon into 2 equal pieces. How many meters long is each
piece? Label the tape diagram to represent the problem, including the unknown.

)

3 ;i =i i3
TSR B B T T
PR LA ] A e R

)

Y
& pleces
14w of ribbon

Each piece is 7 meters long.

5. Roy eats 2 cereal bars every morning. Each box has a total of 12 bars. How many days will it take Roy to
finish 1 box?

2 bars
12:2=26

___lﬂ___&_____ N | T4 wall Yake G doys

— ———— — 4 Bnish | box.
12 bars
? days

6. Sarah and Esther equally share the cost of a present. The present costs $18. How much does Sarah pay?

18-2=9

1 Savah poys
Esther ! #a.




Lesson 13

Objective: Interpret the
guotient as the number of
groups or the number of
objects in each group using
units of 3.

Lesson 14

Obijective: Skip-Count objects

in models to build fluency with
multiplication facts using units
of 4.

3. Camille buys a sheet of stamps that measures 15 centimeters long. Each stamp is 3 centimeters long. How
many stamps does Camille buy? Draw and label a tape diagram to solve.
3 centimeters

T
\———,—(*-4
15 cewhimeters
? Sfamp.s

15:3:=5

Camille buys 5 stamps.

4. Thirty third graders go on a field trip. They are equally divided into 3 vans. How many students are in each
van? 7 Kids
Ivan

%20=-3=\0

“here are \O studends
in each van.

5. Some friends spend $24 altogether on frozen yogurt. Each person pays $3. How many people buy frozen
yogurt? _’ 3

Sy o
o ]
‘#.?2;8«!5 g\/ﬂ;:::{é buy frozen

$24-43:=3

2. Mr. Schmidt replaces each of the 4 wheels on 7 cars. How many wheels does he replace? Draw and label
?-h:dai. wheels 7

a tape diagram to solve,

f wheels
Ay

Txt=2%

e

Mr., Schmidt replaces 3 wheels altogether,

3. Trina makes 4 bracelets. Each bracelet has & beads. Draw and label a tape diagram to show the total
number of beads Trina uses.

Iy beads
Yyl =24

Trina uses 24 beods tfotal.

Y lracelets
i_J total bends

4. Find the total number of sides on 5 rectangles.
U 5ides

—r
-

5 rep*ang'ES
? dndnleicles

x4 =20

There are 20 sides on
5 rac—lanﬂiefm




Lesson 15

. Draw and label 2 tape diagrams to model how the statement in the box is true. Ax6=6x4
b
~A

Objective: Relate arrays to tape 1 ( 4 m i a5

diagrams to model the —t—
24 Uelo =G xd

commutative property of "

multiplication. ] \ U/‘ swagd

—

. Grace picks 4 flowers from her garden. Each flower has 8 petals. Draw and label a tape diagram to show
how many petals there are in total.

$ petals
.’-'A_'—’

‘ } Ux3¥=32

Y flowers There are 52 petals
T petals 6n Grace's 4 flowers.

. Michael counts 8 chairs in his dining room. Each chair has 4 legs. How many chair legs are there

altogether? y fegs
~AS \ \ \ __D Uy g =32
LLN——M' There are 32

chair |C\j$
altogether.

Lesson 16

Objective: Use the distributive property as a strategy to find related
multiplication facts.

d) 9K4l_ﬂﬁ

3. Nolan draws the array below to find the answer to the multiplication fact 4 x 10. He says, "4 = 10 Is
just double 4 x 517 Explain Nolan’s strategy.

0000 4y 5-20 and 20+20=40 . T+

3888 Yx5=20 T krow 4x5=20 then T
0000 can double the answer ord
T will Bnow Yy10=40 becawst

|0 s +he double of 5.

(9% )= (5x4) + (4_x4)

=20+ |l
- 3l




Lesson 17

2. The baker packs 36 bran muffins in boxes of 4. Draw and label a tape diagram to find the number of
boxes he packs. "
H ok fing

Objective: Model the relationship = ' —

He packs 9 boxes
St of mekhis.

between multiplication and division.

1. Use the array to complete the related number sentences. " ‘voxes

3. The waitress organizes 32 glasses into 4 equal rows. How many glasses are in each row?

32 4yr 3 =32
= .y
a o e 32-4=_2

There ave § glasses
in each row.

42,12, 6, 20,24, 22.32

4, Janet paid 528 for 4 notebooks. Each notebook costs the same amount. What is the cost of 2 notebooks?
?
A

=

2 rotebooks cost §14.

Lesson 18

5. There are 7 teams in the soccer tournament. 10 children play on each team. How many children are

Objective: prvnem et 7}’10 : -? [5*\0)4‘{2)‘!0):7ch‘
@ 50 + 20 =70
Apply the GO & 710 = 70

distributive 45 54ens . 5 +ens.ouns

There are children playing in the tournament.

{ 5 % 10) + 5 x10) =
6. What is the total number of sides on 8 triangles? A 3 sides 5 d + 5 o = fee

decompose (52 1ox10e__ 100
D,

(4x3)+ (4x3)=823
2 + 12 = 24 3. 7xa= 28
gx3 =24

There are 2 sides ahogether.
7. There are 12 rows of bottled drinks in the vending machine. Each row has 10 bottles. How many bottles
are in the vending machine? |2%10 = 7

@ Stours+ 2 F0UrS 27 fours
\ [Sxd)+( Z xd)=
Toxio =
w0+ 9 - 2%
(loxle) + (zx1ed=12x 10 s ®. o

foo + zo =120 7*4=_.:3'.?_._
2 % Ip =128

There are 120 botes in +he vending machiné

property to

units.




Lesson 19

Obijective: Apply the distributive property to de-
compose units.

00000
00000
00000
Q000

Q00
000
000
000

(32+4)=(20) +4)+ (12 _:4)

3, Mell draws the array below to find the answer to the division fact 24 + 2. Explain Nell's strategy. =_5 & 5
Q0 Mell lbreaks apard 24 in b Hwios e:mu% . &
@O 4w =12, So she dees \27Z T
Q0 lpvusis he answers o get 2472
- arts qndd.cHF e d
Q0 Bettrpe

%8 «—— (222)=¢C

{a_{.{p;'ll-

(2+2)=t

Le SSO n 20 3. Eighteen cups are equally packed into 6 boxes. 2 boxes of cups break. How many cups are unbroken?

7 Bowps 2 llu,'fs

e e
Objective: Solve two-step word ALY X 3[512]3] '8+¢-3

18 cups 4 ¥3=12 cups

0]0/0160/0]0,
000000

problems involving multiplication
s 1Z cups are unbroken,
and division and assess the

reasonableness of answers.

4, There are 25 blue balloons and 15 red balloons at a party. Five children are given an equal number of each
color balloon. How many blue and red balloons does each child get?
2
o
b]l.le, OD]GDI".ﬂ,bc LB

88 la"c [ o

25=56=5

[
o |[O=

Each child gets 5
E : 3 blue balloons an ol
3 red balloons.

5. Twenty-seven pears are packed in bags of 3. Five bags of pears are sold, How many bags of pears are left?
5 sold 7 lefr

Tﬁere are
9-5= 4
bags | ef+_
Z'TPEars Zr-f__a:_—q
Tofbags e are A
bags of pears




Le sso n 2 1 3. Orlando buys a box of 18 fruit snacks. Each box comes with an equal amount of strawberry, cherry, and
grape flavored snacks. He eats all of the grape flavored snacks first. Draw and label a tape diagram to find
how many fruit snacks he has left,

Objective: Solve two-step word Clovors @m

1% snacks

Cherry smfzq |E=3=(
problems involving all four opera- —_——

2

tions and assess the reasonable- : .

st s

ness of answers. 9,0?6[ 18-¢=12

S~———~——"  There are 1Z ftuit snacks lef+
1% snacks

4. Eudora buys 21m of ribbon, She cuts the ribbon so that each piece measures 3min length,
*  How many pieces of ribbon does she cut?
* If Eudora needs a total of 12 pieces of ribbon, how many more pleces of ribbon does she need?
2lm. 7 pieces

/________,_._.A._______‘_\
[

3m
12 pieces of nbbon

@ iz_q: 5 Ficces

Cudora need s 5
Ffff-ﬂs p-F ribbon,

“lpieces

It” s important to become fluent with multiplication and division facts. Quick 5-10 minute
activities are essential for memorization. Here are some ways to assist your child with

memorizing basic facts:
o Flash Cards
o both you and your child should say the fact aloud
0 begin learning them in order
« Skip counting up and down. Try beginning at different starting points.
o ie: 3,6,9,12-9,6,3 16, 20, 24, 28, 32-28, 24, 20, 16
« Have quick routine math talks in the car, store, and anywhere that seems appropriate.

o Computer Aides such as xtramath.org




