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Grade 3 ® Module 4

Multiplication and Area

OVERVIEW

In this 20-day module students explore area as an attribute of two-dimensional figures and relate it to their prior
understandings of multiplication. In Grade 2, students partitioned a rectangle into rows and columns of same-
sized squares and found the total number by both counting and adding equal addends represented by the rows
or columns.

In Topic A, students begin to conceptualize area as the amount of two-dimensional 1hy12

surface that is contained within a plane figure. They come to understand that the

space can be tiled with unit squares without gaps or overlaps. They make

predictions and explore which rectangles cover the most area when the side

lengths differ (but area is actually the same). Students may, for example, cut and 3o 2byb6
Y

fold rectangles to confirm predictions about whether a 1 by 12 rectangle covers

more area than a 3 by 4 or a 2 by 6 rectangle. They reinforce their ideas by using inch and centimeter square
manipulatives to tile the same rectangles and prove the areas are equal. Topic A provides students’ first
experience with tiling, from which they learn to distinguish between length and area by placing a ruler with the
same size units (inches or centimeters) next to a tiled array to discover that the number of tiles along a side
corresponds to the length of the side.

In Topic B, students progress from using square tile manipulatives to drawing their own

area models. Anticipating the final structure of an array, they complete rows and

columns in figures such as the example shown at the right. Students connect their

extensive work with rectangular arrays and multiplication to eventually discover the

area formula for a rectangle, which is formally introduced in Grade 4.

In Topic C, students manipulate rectangular arrays to concretely demonstrate the

arithmetic properties in anticipation of the following lessons. They do this by cutting rectangular grids and
rearranging the parts into new wholes using the properties to validate that area stays the same, despite the new
dimensions. They apply tiling and multiplication skills to determine all whole number possibilities for the side
lengths of rectangles given their areas .

Topic D creates an opportunity for students to solve problems involving area.

Students decompose and/or compose composite regions like the one shown at

right into non-overlapping rectangles, find the area of each region, and add or
subtract to determine the total area of the original shape. This leads students to 5em

design a simple floor plan that conforms to given area specifications.




Terminology

New or Recently Introduced Terms
o Area (the amount of two-dimensional space in a bounded region)
o Area model (a model for multiplication that relates rectangular arrays to area)
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Square unit (a unit of area—specifically square centimeters, inches, feet, and meters)
Tile (to cover a region without gaps or overlaps)

Unit square (e.g., given a length unit, it is a 1 unit by 1 unit square)

Whole number (an integer, a number without fractions)

Familiar Terms and Symbols
Array (a set of numbers or objects that follow a specific pattern, a matrix)

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

Distribute (e.g.,2x(3+4)=2x3+2x4)

Geometric shape (a two-dimensional object with a specific outline or form)
Length (the straight-line distance between two points)

Multiplication (e.g., 5 x 3 =15)

Rows and columns (e.g., in reference to rectangular arrays)

Suggested Tools and Representations
Area model
Array
Grid paper (inch and centimeter)
Rulers (both centimeter and inch measurements)

Unit squares in both inch and centimeter lengths (e.g., square tiles used for measuring
area)




Lesson 1

Objective: Understand area as an attribute of plane figures.

Shape A

G wnosies The area of Shape A is 6 square units. The units

used to measure are squares, so they’re square
units!

The area of Shape B is 10 square units.

The units used to measure are squares,

so they’re square units!

Lesson 2

Objective: Decompose and recompose shapes to compare areas.

Maggie uses her square Inch pieces to create these two rectangles. Do the two rectangles have the same
area? How do you know?

Both shapes are measured using the
same unit, square inches, so they have

Shape B

the same area.

YCS,-i-hey have +the same area because I. counted
G squares Tn both Shape A and Shape B,

Shabe C < These shapes both have 4 squares but

ape C=4squarecm

LT T T] different areas. Shape Cis measured with
square cm and Shape D is measure with

Shape D = 4 square inches

square inches.




Lesson 3

Objective: Model tiling with centimeter and inch unit squares as a strategy to

measure area.

Each ll is 1 square unit. What is the area of each of the following shapes?

[ [ I : G square units

|2 Square units

|2 cquare unitg

20 square units

Lesson 4

Objective: Relate side lengths with the number of tiles on a side.

Mariana uses sgquare centimeter tiles to find the side lengths of the rectangle below. Label each side
length. Then count the tiles to find the total area.

B

Y c'm

Total area: lg\ SGE’[J‘ ﬂ F‘F CFH+I Mﬂf{"e*'g




Lesson 5

Objective: Form rectangles by tiling with unit squares to make arrays.

€. Area: 18 square centimeters.

ﬁ:‘ b4 5 ] 'IB

e - _
4. Leon makes a rectangle with 32 square centimeter tiles, There are 4 equal rows of tiles.
a. Howmany tiles are in each row? Use words, pictures and numbers to suppert your answer,
Fem.

. cm
Yx 8 =32s9.cm There are B Hles
32+ :;‘3 in each row.

B I O Y
RN
an Leon arrange all of his 32 square centimeter tiles into 6 equal rows? Explain your answer,

[ No, he cant. We dont krow how 4o divide

32 by (. If he had 3C sguare cm
—H]es?‘, dhen he tould dirf}g tivs £

[~ equal rows,
612 12 24 30 3%

|
Lem. }!

Lesson 6

Objective: Draw rows and columns to determine the area of a rectangle, given
an incomplete array.

3. The tile floor in Brandon's living room has a rug on it as shown below. How many square tiles are on the
floor, including the tiles under the rug?

10

[

9xl0=90
There are 90 square tles

@ oh +the floor,

4. Abdul is creating a stained glass window with square-inch glass tiles as shown below, How many more
square-inch glass tiles does Abdul need to finish his glass window? Explain your answer,

gs hurnl:alr of

'?:UG=|-}?. [ q I I'L_[ 31“5’?"}:"&5

Abdul needs a tvtal e heeded.

of Y7 square Inch 42

31“55 Hles, q"l-'l'lgj

te already put down 9= 30

FeRIER Adul needs 30 more square
inch glass +iles.




Lesson 7

Objective: Find the area of a rectangle through ‘ %‘ ‘

multiplication of the side lengths.

Area can be found by multiplying
the length and width of a rectangle.

A

12 5q units

B

12 square units 20 sq units

20

square units

Lesson 8

Objective: Interpret area models to form rectangular arrays.

. JArea = 28 sq. ft.

Related facts can help determine an unknown length of a
rectangle’s side when you know the area and the length of one
side.

¥ e .- - v . v . P v ’
6. Cliff draws a rectangle with a side length of 6 inches and an area of 24 square inches. What is the other
side length? How do you know?

Gy L=ad

Gx 4=3Y

Ad:6:Y
The other side leng%h is 4 inches
because 4 divicked loJu b €£Zuq[s Y




Lesson 9

Objective: Analyze different rectangles and reason about their area.

3. Furaha and Rahema use square tiles to make the rectangles shown below.

:

|

" Furaha's Rectangle Rahema’s Rectangle

a. Label the side lengths on the rectangles above and find the area of each rectangle.
Y3 b= 2 Y y7=2%
Furahas rectan ch has Rahema's rectan ch has
an area of M~y Umts. an area Of 287 sa unds.

b. Furaha pushes his rectangle next to Rahema’s rectangle to form a new, longer rectangle. Draw an
area model to show the new rectangle. Label the side lengths.

13

L‘

c. Rahema says the area of the new, longer rectangle is 52 square units. Is she right? Explain your
answer.

05 She's rjlr\ because +he area of +he
‘lw rectan 3le s €qual to Hhe Sum of Hhe

aveas ©of HAe smaller VYC’rdV\gFes and 3 128 = 52 Square
UnItS.

Lesson 10

Objective: Apply the distributive property as a strategy to find the total area of a
large rectangle by adding two products.

There are 3 rectangles on the right: the large
rectangle, the shaded rectangle, and the

unshaded rectangle.

Adding the areas of the shaded and unshaded
rectangles will produce the area of the large
rectangle.

(5X6)+(3X6)
=30+18
= 48 square units




Lesson 11

Objective: Demonstrate possible whole number side lengths of rectangles with
areas of 24, 36, 48, or 72 square units using the associative property.

A _cm

c. Use the expression 8 x 9 to find different side lengths for a rectangle that has the same area as the

rectangle in Part (a). Show your equations using ( ). Then estimate to draw the rectangle and label
the side lengths. Cn

Ry 4= %xé) Ké)
d. Area: 8x6=(4x2)x6 =<%x5>x3
=4x(2x6) 24 ¥3
e . P M 39 cm
g

4 cm

a1 cm

Lesson 12
A ft

Objective: Solve word problems involving area.
Area =32 sq ft

2. Stacytiles the rectangle below using her square pattern blacks. Find the area of Stacy’s rectangle in
square units. Then draw and label a different rectangle with whole number side lengths and having the

same area,

e units

The area of

e
Stacy's \«‘Cdrafsllt’ un;
15 | Sq. Un s,

AX b= 19 54.
Unhts

b. Can you draw another rectangle with different whole number side lengths and having the same area?
Explain how you know,

e, 1 can dirqw o |4 unifs L’j [ unt

recmnjﬂe boenuze T ®aEp 4L e L

| uniis

el i




Lesson 13

Obijective: Find areas by decomposing into rectangles or completing composite

figures to form rectangles.

2, The figure shows a small rectangle cut out of a big rectangle. Find the area of the shaded region

9cm

This figure shows a small rectangle cut out of a

Big vectangle aren: [0x9 = a0 m
Sail \rcchiigk avep: 4¥3= 1 sg tt

larger rectangle. We can find the area of the figure

by subtracting the area of the smaller rectangle " -
Area of the shaded region: A__Q } 2 Q sqgcm
trom the larger rectangle. e o

3. The figure shows a small rectangle cut out of a big rectangle

This figure also shows a small rectangle cut out of a

4cm

larger, rectangle. We can find the area of the figure
by using the break apart strategy.

a. Label the missing measurements.

b. Area of the big rectangle: _ x QL 3 sqem

u ~ A
c. Areaofthesmallrectangle: _ | x_D) = 20 sqcm

©b3-30=143

d. Find the area of the shaded region 89 CM
C

Lesson 14

Obijective: Find areas by decomposing into rectangles or completing composite

figures to form rectangles.

3. Apaper rectangle has a length of 6 inches and a width of 8 inches. A square with a side length of 3 inches
was cut out of it. What is the area of the remaining paper?

§ bx &= 48 5%”‘

3)(5" q 5%. in

.
14%-9= 29 s¢. in
4. Tila and Evan both have paper rectangles measuring 6 cm by 9 cm. Tila cuts a 3 cm by 4 cm rectangle out

T hf area OF + ‘/\8 of hers and Evan cuts a 2 cm by 6 em rectangle out of his. Tila says she has more paper left over. Evan
says they have the same amount. Whao is correct? Show your work below.

remainin paper s :
% 7. fvgcb\es. M

Evanh

::3”\ CJ
Hem - _-bgﬁ}_ L S
[N

9 cm
bx2: 54 9. cm fﬁkq=55‘e€.cwl
e [2 5. tm *X b= 13 sg. Ccm

B4 -[2= 43 sp. ¢ 9Y-12: {2 sp. cm

Evan 15 covvect. They botn hawe 42 sp. cm
of paper lef4.




Lesson 15

|2 tm

Objective: Apply knowledge of area to &m Bedroom 1

determine areas of rooms in a given

Dom

Bathroom

floor plan.

Kitchen

r‘||Zm

Hallway

Bedroom 2
B

£ mmr%

S
(5 1)+ (542
r 10 = O

50
Ao

Lesson 16

Objective: Apply knowledge of area to determine areas of rooms in a given floor plan.

Count the squares to figure out the length of

each side.

Break the object apart and find the area of

10 sqg units

each section.

Dresser

Add together the area of each object to find
the area for the whole shape.

14 sq units

Area=(2x5)+(2x7)

=10+ 14

= 24 sq units




It” s important to become fluent with multiplication and division facts and to review addition
and subtraction 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
¢ both you and your child should say the fact aloud
o begin learning them in order

o 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




