NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 3 PrOblem Set

Name Date
1. Each is 1 square unit. What is the area of each of the following rectangles?
A: square units
A
g B:
C:
C D
D:

2. Each I:I is 1 square unit. What is the area of each of the following rectangles?

a.
b.
c d.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 3 Problem Set

a. How would the rectangles in Problem 1 be different if they were composed of square inches?

b. Select one rectangle from Problem 1 and recreate it on square-inch and square-centimeter grid
paper.

4. Use a separate piece of square-centimeter grid paper. Draw four different rectangles that each has an
area of 8 square centimeters.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 3 Exit TICket

Name Date

1. Each is 1 square unit. Write the area of Rectangle A. Then draw another rectangle with the same

area in the space provided.

A
Area =
2. Each is 1 square unit. Does this rectangle have the same area as Rectangle A? Explain.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 3 Homework

Name Date
1. Each is 1 square unit. What is the area of each of the following rectangles?
A: square units
A B
B:
C:
C
D D
2. Each is 1 square unit. What is the area of each of the following rectangles?
a b.
C d.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 3 HomeWOrk

3. Each is 1 square unit. Write the area of each rectangle. Then draw another rectangle with the
same area in the space provided.
A
Area = square units
B
Area =
C

Area =
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 4

Lesson 4

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

Suggested Lesson Structure

B Fluency Practice (12 minutes)

[ Application Problem (5 minutes)
Concept Development (33 minutes)

Il Student Debrief (10 minutes)
Total Time (60 minutes)

Fluency Practice (12 minutes)

= Group Counting 3.0A.1 (3 minutes)
= Productsin an Array 3.0A.3 (3 minutes)
= Count the Square Units 3.MD.6 (6 minutes)

Group Counting (3 minutes)

Note: Group counting reviews interpreting multiplication as repeated addition.
Direct students to count forward and backward, occasionally changing the direction of the count.

=  Sixesto 60

=  Sevensto 70
= Eightsto 80
= Ninesto 90

Products in an Array (3 minutes)

Materials: (S) Personal white boards

Note: This fluency anticipates relating multiplication with area in G3—M4—Topic B.

T: (Project an array with 5 rows of 3 stars.) How many rows of stars do you see?
S: 5rows.
T: How many stars are in each row?
S: 3 stars.
T: Onyour boards, write two multiplication sentences that can be used to find the total number of
stars.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 4

S: (Write5x3=15and 3x5=15.)
Continue with the following possible sequence: 4 by 6,7 by 3,8 by 5,and 9 by 7.

Count the Square Units (6 minutes)

Note: This fluency reviews comparing the area of different shapes.

(Project an 8 x 1 tiled array.) How many square units are in the rectangle?
S: 8 units.

(Write 8 units next to the rectangle. Project a 4 x 2 tiled array.) How many square units are in the
rectangle?

S: 8 units.

(Write 8 units next to the rectangle. Project a 2 x 4 tiled array.) How many square units are in the
rectangle?

S: 8 units.

(Write 8 units next to the rectangle. Project a 1 x 8 tiled array.) How many square units are in the
rectangle?

8 units.

(Write 8 units next to the rectangle.) Do the four rectangles look the same?
No.

What do the rectangles have in common?

S v 4w

S:  They are each made up of 8 square units.

Continue with the following possible sequence: 12 x1,1x12,6x2,3x4,2x6,and 4 x 3.

Application Problem (5 minutes)

Mara uses 15 square-centimeter tiles to make a rectangle. Ashton uses 9 square-centimeter tiles to make a
rectangle.

a. Draw what Mara’s and Ashton’s rectangles might look like.

b. Whose rectangle has a bigger area? How do you know?

)

58 D) Mara's Vvectangtt has o biz ¢ dren becaus Hey
both used . th Hies, ot Mar used more

L ASII\‘\’UV‘ hls $han  Ashton,

Mara

Note: This problem reviews G3—M4—Lesson 2, specifically tiling with square units. Invite students to share
and compare their drawings for Mara’s and Ashton’s rectangles.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 4

Concept Development (33 minutes)

Materials: (S) 15 square-inch and square-centimeter tiles, ruler, personal white board

Pass out 15 square-inch tiles to each student.

T:
S:
T:

v 40 490 49

v

These tiles are square...?
Inches!

Use the tiles to make a 3 by 5 array. (Allow students time to make array.) Push the tiles together to
form a rectangle with no gaps or overlaps. What is the area of your rectangle?

15 square inches.

| see your squares are nicely arranged to form a rectangle.
What about these? (Project Rectangles A and B shown at Rectangle A
right.) 1 used 15 square-inch tiles to make both of these
rectangles. Talk to a partner. Is the area of both
rectangles 15 square inches?

Yes, the number of tiles is the same. = No, A’s area is
bigger than 15 square inches because there are gaps
between the tiles. B’s area is smaller because some of the
tiles are on top of each other.

Why is it important to avoid gaps or overlaps when we
measure area?

If there are gaps or overlaps the amount of space the rectangle
takes up changes. = The square unit would be wrong since Rectangle B
some area is taken away if there are overlaps or some is added
if there are gaps.

Use your ruler to measure across the top of your rectangle in
inches. What is the length of this side?

5 inches.

How many tiles are on this side?
5 tiles.

Use your ruler to measure the shorter side of the rectangle in inches. What is the length of this side?
3 inches.

How many tiles are on this side?

3 tiles!

What is the relationship between the number of tiles

. . 5
on a side and the side length of the rectangle? S S e s e e

They’re the same! area. Consider placing a long string
What do you notice about the lengths of the opposite along the side of the rectangle, or have
sides of the rectangles? students trace the side with a finger to
better illustrate length. In contrast,
have students shade in the area before
writing 15 square inches.

They are equal!
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 4

T: Trace the rectangle on your board, then remove the tiles and label the side lengths. Now write the
area inside the rectangle. What are the units for the side lengths?

Inches.

What are the units for the area?

Square inches.

Talk to a partner, why are the units different for side lengths and area?

AN I 4

The unit for side lengths is inches because we used a ruler to measure the length of the side in
inches. For area, the unit is square inches because we counted the number of square-inch tiles that
we used to make the rectangle.

T: Inches are used to measure lengths, like the side lengths, and square inches are used to measure the
amount of flat space a figure takes up, which is the area.
Direct students to exchange square-inch tiles for square-centimeter tiles.

T: These tiles are square...
S:  Centimeters!

T: Use them to make a rectangle with side lengths of 5 centimeters and 4 centimeters. (Write 5 cm and
4 cm.) Tell your partner how many tiles you’ll count to make each side.

S: Il make one side with 5 tiles and the other with 4 tiles. = Actually we’ll count 5 tiles each for two
sides of the rectangle, and 4 tiles each for the other two sides. Opposite sides are the same,
remember?

T: Make your rectangle on top of your personal board.
Label the side lengths.

S: (Make rectangle and label side lengths 5 cm and 4 cm.) NOTES ON
T: How many fives did you make? Why? MULTIPLE MEANS OF
S: 4fives, because the other side length is 4. REPRESENTATION:
T:  What is the total of 4 fives? Alternatively, build the rectangle in 4
rows of 5 centimeter tiles. As students
s: 20 place each row, encourage careful and
T: Skip-count your fives to find the total area of the meaningful counting. Students may
rectangle. (Pause.) What is the total area? benefit from counting each tile in the
S: 20 square centimeters! row so as not to add extra tiles. Then,
recapture by counting by fives, “5, 10,
What is the relationship between the side lengths and 15, 20.”
area?

S:  If you multiply 5 times 4 then you get 20!

If time allows, repeat the process with a rectangle with side lengths of 3 centimeters and 6 centimeters. As
students are ready, tell them the area and let them build a rectangle and name the side lengths.
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NYS COMMON CORE MATHEMATICS CURRICULUM

Problem Set (10 minutes)

Students should do their personal best to complete the
Problem Set within the allotted 10 minutes. For some
classes, it may be appropriate to modify the assignment by
specifying which problems they work on first. Some
problems do not specify a method for solving. Students
solve these problems using the RDW approach used for
Application Problems.

Student Debrief (10 minutes)

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

The Student Debrief is intended to invite reflection and
active processing of the total lesson experience.

Invite students to review their solutions for the Problem
Set. They should check work by comparing answers with a
partner before going over answers as a class. Look for
misconceptions or misunderstandings that can be
addressed in the Debrief. Guide studentsin a
conversation to debrief the Problem Set and process the
lesson.

You may choose to use any combination of the questions
below to lead the discussion.

= Tell a partner how you could use square-
centimeter tiles to check your work in Problem 1.

=  Compare the areas of the rectangles in Problems
1 and 2. Which rectangle has a bigger area? How
do you know?

=  What are the side lengths of the shape in Problem
3? Are all the sides the same? How do you
know? What shape is this?

=  What s the area of the rectangle in Problem 4?
Explain how you found the area to a partner.

=  How many centimeter tiles fit in the rectangle in
Problem 5? Is that the area of the rectangle in
square centimeters? Why or why not?

= |n Problem 6, if the side length of A is 4 units,
would 3 units make sense for the side length of
B? Why or why not? What would make sense?

Lesson 4
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 4

Exit Ticket (3 minutes)

After the Student Debrief, instruct students to complete the Exit Ticket. A review of their work will help you
assess the students’ understanding of the concepts that were presented in the lesson today and plan more
effectively for future lessons. You may read the questions aloud to the student.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 4 PrOblem Set

Name Date

1. Use aruler to measure the side lengths of the rectangle in centimeters. Mark each centimeter with a
point and connect the points to show the square units. Then count the squares you drew to find the total
area.

Total area:

2. Use aruler to measure the side lengths of the rectangle in inches. Mark each inch with a point and
connect the points to show the square units. Then count the squares you drew to find the total area.

Total area:

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

Total area:
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 4 PrOblem Set

4. Each is 1 square centimeter. Saffron says that the side length of the rectangle below is 4

centimeters. Kevin says the side length is 5 centimeters. Who is correct? Explain how you know.

5. Use both square-centimeter and square-inch tiles to find the area of the rectangle below. Which works
best? Explain why.

6. How does knowing side lengths A and B help you find side lengths C and D on the rectangle below?

B
A C
D
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 4 Exit TICket

Name Date

Label the side lengths of each rectangle. Then match the rectangle to its total area.

12sqcm

5sqin

6sgcm
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 4 Homework

Name Date

1. Ella placed square-centimeter tiles on the rectangle below, and then labeled the side lengths. What is the
area of her rectangle?

4 cm

2cm

Total area:

2. Kyle uses square-centimeter tiles to find the side lengths of the rectangle below. Label each side length.
Then count the tiles to find the total area.

Total area:

3. Maura uses square-inch tiles to find the side lengths of the rectangle below. Label each side length. Then
find the total area.

Total area:
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 4 Homework

4. Each square unit below is 1 square inch. Claire says that the side length of the rectangle below is 3
inches. Tyler says the side length is 5 inches. Who is correct? Explain how you know.

5. Label the unknown side lengths for the rectangle below, then find the area. Explain how you used the
lengths provided to find the unknown lengths and area.

4 inches
2 inches
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&1 Mathematics Curriculum

GRADE 3 ¢ MODULE 4

Topic B
Concepts of Area Measurement

3.MD.5, 3.MD.6, 3.MD.7
Focus Standards: 3.MD.5 Recognize area as an attribute of plane figures and understand concepts of area
measurement.

a. Asquare with side length 1 unit, called “a unit square,” is said to have “one square
unit” of area, and can be used to measure area.

b. A plane figure which can be covered without gaps or overlaps by n unit squares is
said to have an area of n square units.

3.MD.6 Measure areas by counting unit squares (square cm, square m, square in, square ft, and
improvised units).
3.MD.7 Relate area to the operations of multiplication and addition.

a. Find the area of a rectangle with whole-number side lengths by tiling it, and show
that the area is the same as would be found by multiplying the side lengths.

b. Multiply side lengths to find areas of rectangles with whole-number side lengths in
the context of solving real world and mathematical problems, and represent whole-
number products as rectangular areas in mathematical reasoning.

d. Recognize area as additive. Find areas of rectilinear figures by decomposing them
into non-overlapping rectangles and adding the areas of the non-overlapping parts,
applying this technique to solve real world problems.

Instructional Days: 4
Coherence -Links from: G2-M2 Addition and Subtraction of Length Units
G3-M1 Properties of Multiplication and Division and Solving Problems with Units of 2-5 and 10
G3-M3 Multiplication and Division with Units of 0, 1, 6-9, and Multiples of 10
-Links to: G4-M3 Multi-Digit Multiplication and Division
G4-M7 Exploring Multiplication

In previous lessons, students tiled given rectangles. In Lesson 5, students build rectangles using unit square
tiles to make arrays when given specific criteria. For example, students may be told that there are 24 tiles
inside the rectangle and that one side of the rectangle is covered with 4 tiles. Students may start by building
one column of the array to represent a length of 4 units, then duplicate that process until they reach 24 total
tiles, skip-counting by fours. Finally they physically push together the rows of tiles to make the array. When
they count the number of fours, the process connects to unknown factor problems (in this case, the unknown
factor of 6) from previous modules and builds toward students’ discovery of the area formula.

Now experienced with drawing rectangular arrays within an area model, students find the area of an

COM MON Topic B: Concepts of Area Measurement n
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NYS COMMON CORE MATHEMATICS CURRICULUM TOpiC B m

incomplete array in Lesson 6. They visualize and predict what the finished array looks like, then complete it
by joining opposite end points with a straight edge and determine the total area using skip-counting. The
incomplete array model bridges to the area model, where no array is given.

In Lesson 7, students are given information about the side
lengths of an area model (shown at right). Based on this : i
information they use a straight edge to draw a grid of equal = .
sized squares within the area model, then skip-count to find the
total number of squares. Units move beyond square

centimeters and inches to include square feet and square
meters.

Array Area Model

In Lesson 8, students recognize that side lengths play an important part in determining the area of a
rectangle. They understand that multiplying the number of square units in a row by the number of rows
produces the same result as skip-counting the squares within the array. Given the area and one side length,
students realize that they can use multiplication with an unknown factor or division to find the unknown side
length.

A Teaching Sequence Towards Mastery of Concepts of Area Measurement

Objective 1: Form rectangles by tiling with unit squares to make arrays.
(Lesson 5)

Objective 2: Draw rows and columns to determine the area of a rectangle, given an incomplete array.
(Lesson 6)

Objective 3: Interpret area models to form rectangular arrays.
(Lesson 7)

Objective 4: Find the area of a rectangle through multiplication of the side lengths.
(Lesson 8)
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 5

Lesson 5

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

Suggested Lesson Structure

B Fluency Practice (14 minutes)

[ Application Problem (6 minutes)
Concept Development (30 minutes)

Il Student Debrief (10 minutes)
Total Time (60 minutes)

Fluency Practice (14 minutes)

= Group Counting 3.0A.1 (3 minutes)
= Productsin an Array 3.0A.3 (3 minutes)
= Find the Common Products 3.0A.7 (8 minutes)

Group Counting (3 minutes)

Note: Group counting reviews interpreting multiplication as repeated addition.
Direct students to count forward and backward, occasionally changing the direction of the count.

=  Threesto 30
=  Sixesto 60
=  Sevensto 70
= Ninesto 90

Products in an Array (3 minutes)

Materials: (S) Personal white boards

Note: This fluency anticipates relating multiplication with area in G3—M4—Topic B.

T: (Project an array with 4 rows of 3 stars.) How many rows of stars do you see?
S: 4rows.
T: How many stars are in each row?
S: 3 stars.
T: Onyour boards, write two multiplication sentences that can be used to find the total number of
stars.
I gg%/\EMON II.;sts:n 5: ;c;;:/;(;ctangles by tiling with unit squares to make arrays. engage ny
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 5

S: (Write4dx3=12and 3x4=12))

Continue with the following possible sequence: 3x6,7 x5,8 x4, and 9 x 6.

Find the Common Products (8 minutes)

Materials: (S) Blank paper

Note: This fluency reviews multiplication patterns from G3—Module 3. ;
Y P P L‘]/ Y = le¥
T: (List the multiples of 4 and 8.) Draw a line to match the 2 =% | =27
numbers that appear in both columns. 3 / Af=5xY
S:  (Match 8, 16, 24, 32, and 40.) 4= / 307wy
: (Write 2 x 4 = 8, etc., next to each matched number on the L b_‘;’,f‘:j/ 5;0( .
left half of the paper.) Write the rest of the number it i( y -50
sentences like | did. sy () A
Y= §9 / 7
T: (Write 8 =1 x 8, etc., next to each matched number on the '3),; 73
right half of the paper.) Write the rest of the equations like Jox4=L40 %0
| did. x
S:  (Write equations.) a X‘f:’J X};
Y = F‘ b
T: (Writedx2=___ x8.) Say the true equation. ;1' yl{ ) >;<(
z =2 o
S 2x4=1x8. .;;,.,zr,z;
T: (Write2 x4 =1x8.) Write the remaining equal facts as loyif = SX7

equations.
(Writedx4=2x8,6x4=3x88x4=4x8,10x4=5x8.)
Discuss the patterns in your equations.

v

S:  Each multiple of 8 is also a multiple of 4.

Application Problem (6 minutes)

Candice uses square-centimeter tiles to find the side lengths of a rectangle
as shown. She says the side lengths are 5 centimeters and 7 centimeters.
Her partner, Luis uses a ruler to check Candice’s work and says that the side
lengths are 5 centimeters and 6 centimeters. Who is right? How do you
know?

Cawﬂ;(e 1S nahr because she used
Square  Centmeler Hles +o Find e
‘ }Ae lengbhs and When T counted
Hae 'r;’.rg. Here weye 5 on One side

) T " .
"1 on Vhe ovher sede. That medas
Weat Hhe oide lenglhs are 5o

and "1 Cim,
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 5

Note: This problem reviews G3—M4—Lesson 4, specifically the relationship between the number of tiles and
the side length. Invite the students to discuss what Luis might have done wrong.

Concept Development (30 minutes)

Materials: (S) 15 square-inch tiles per student, personal white board, straight edge, blank paper

Concrete: Understand the relationship between side lengths and area.

(Draw or project the rectangle and side length shown to the right.)
T: Use square-inch tiles to show this rectangle as an array. What Zin
information do we know?

S:  There are 2 rows. = Aside length is 2 inches.
T: Atyour table, place tiles to make the known side.
. NOTES ON
S:  (Make 1 column of 2 tiles.)
‘ ‘ . MULTIPLE MEANS OF

T: (ertg be|0YV the diagram: Area = 12 sq in.) How many REPRESENTATION:

total tiles will we use to make our rectangle?

. Simplify and clarify your script for
S 12tiles. English language learners and others.
T: How many twos are in 12? Rephrase, “What information do we
S:  6twos know?” to “How many rows of inch
. . squares? How do you know?”
T: Use your tiles to make 6 twos, then skip-count to check
Place the opaque 2 by 6 rectangle
your work. . :
) . pictured above over a square grid. As

S: (Make 6 groups of 2 tiles and skip-count.) 2, 4, 6, 8, 10, an alternate way to check work, lift the

12. rectangle to show the 12 squares
T: Push your twos together to make a rectangle. (After covered.

students do so, add a question mark to the diagram as

shown at right.) What is the unknown side length?
S:  Six. = Six tiles. = Six inches. ?

(Replace the question mark with 6 in on the diagram.) Tell your

partner about the relationship between the side lengths and the 2in

area. Write an equation to show your thinking. Be sure to include

the units.

Area=12sqin
S:  2inches x 6 inches = 12 square inches, so the area is the product of

the side lengths. (Write 2in x6in=12sq in.)

Repeat the process using a rectangle with a known side length of 5 inches and an area of 15 square inches.

Ask students to write an unknown factor problem, 5 x ___ =15, then use the tiles to solve.
COM MON Lesson 5: Form rectangles by tiling with unit squares to make arrays. n
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 5

Concrete/Pictorial: Form rectangles and determine area or side lengths by drawing to make arrays.

T:

“w 4 49

A 4

AN U A

A 4

Lay tiles on your personal board to make a side 3 inches
tall. Trace the outline of all 3 tiles. Then, draw horizontal 7in
lines to show where they connect.
(Draw image shown at right.) -
Label the side length.
(Label 3 in, as shown.)
Use your tiles to make another side, 7 inches long.
(Add tiles horizontally, using the corner tile as one of the
7.)
Trace the outline of the tiles. Draw vertical lines to show where they connect. Label the side length.
(Drawing shown to the right, label 7 in as shown.)
How many threes will be in this rectangle?
7 threes.
Talk to your partner. Which strategy might you use to find the total area of the rectangle?
We can draw in the rest of the squares and count them all. = Or, just skip-count 7 threes. = It
would be easier to just multiply 7 inches x 3 inches and get 21 square inches.
Many students suggested multiplying the side lengths to find the area. Let’s check this strategy by
drawing in the rest of squares. Use your straight edge to draw the rest of the tiles in the rectangle,
then skip-count to find the total area.
(Follow the grid lines to make the other tiles, then skip-count.) 3, 6,9, 12, 15, 18, 21.
Does 7 inches x 3 inches = 21 square inches accurately give the area of the rectangle?
Yes!
Clear your board and use your tiles to make a side length of 6in
6 inches. Trace the outline of all 6 tiles. Then draw
horizontal lines to show where they connect.
(Draw image shown at right.)
Label the side length.
(Label 6 in, as shown.)
Write 6 x =24 on your board. Talk to a partner, how can you use this equation to help you find
the other side length?
From the equation, | know that the area is 24, so | can add rows of 6 tiles until | have 24 tiles. Then, |
can count the rows to find the side length. = | can skip-count by 6 to get to 24, and then | know the
other side length will be equal to the number of times | skip-count. = | know 6 x 4 = 24, so | know
that the other side length is 4.
Choose a strategy to find the other side length and then fill in the blank in the equation. (Allow time
for students to work.) What is the other side length?
4 inches!
COM MON Lesson 5: Form rectangles by tiling with unit squares to make arrays.

CORE Date: 9/30/13 eng'age ny

This work is licensed under a

© 2013 Common Core, Inc. Some rights reserved. commoncore.org '( ) BY:-NC-SA Creative Commons Attribution-NonCommercial-ShareAlike 3.0 Unported License.




NYS COMMON CORE MATHEMATICS CURRICULUM

Problem Set (10 minutes)

Students should do their personal best to complete the Problem
Set within the allotted 10 minutes. For some classes, it may be
appropriate to modify the assignment by specifying which
problems they work on first. Some problems do not specify a
method for solving. Students solve these problems using the
RDW approach used for Application Problems.

Student Debrief (10 minutes)

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

The Student Debrief is intended to invite reflection and active
processing of the total lesson experience.

Lesson 5

NOTES ON
MULTIPLE MEANS OF
ACTION AND
EXPRESSION:
Some learners may benefit from
alternatives to drawing tiles inside

rectangles on the Problem Set.
Consider the following:

= Magnify the worksheet to ease small
motor tasks.

= Provide virtual or concrete
manipulatives.

= Allow students to draw their own
rectangles, perhaps with larger tiles,
perhaps with smaller areas.

Invite students to review their solutions for the Problem Set. They should check work by comparing answers
with a partner before going over answers as a class. Look for misconceptions or misunderstandings that can
be addressed in the Debrief. Guide students in a conversation to debrief the Problem Set and process the

lesson.

You may choose to use any combination of the questions

below to lead the discussion.

=  Compare Problems 1(b) and 1(e), and Problems
1(a) and 1(c). How does each pair show
commutativity?

=  How many more threes does the array in
Problem 1(d) have than the array in Problem
1(a)? How might the side lengths help you know
that, even without seeing the tiled array?‘

=  Compare Problems 1(c) and 1(f). How are the
areas related? (The area of 1(f) is half the area of
1(c).) How might you have figured that out just
by knowing the side lengths of each array?

= Students may have different solutions for
Problem 3. Invite them to share and compare
their work.

= |n Problem 2, what strategy did you use to find
the unknown side length? Is there another way
you could have figured it out?
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NYS COMMON CORE MATHEMATICS CURRICULUM

Exit Ticket (3 minutes)

After the Student Debrief, instruct students to complete
the Exit Ticket. A review of their work will help you assess
the students’ understanding of the concepts that were
presented in the lesson today and plan more effectively
for future lessons. You may read the questions aloud to
the students.

Lesson 5 m
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 5 Problem Set

Name Date

1. Use the centimeter side of a ruler to draw in the tiles, then skip-count to find the unknown side length or
area. Write a multiplication sentence for each tiled rectangle.

a. Area: 18 square centimeters. d. Area: 24 square centimeters.

3cm [ [ 3cm

3 6 9 12 15 18

3 X = 18 X =
b. Area: square centimeters. e. Area: 20 square centimeters.
5cm
4cm -
5cm
X =
c. Area: 18 square centimeters. X =
f. Area: square centimeters.
‘ 3cm
6cm | X = 3cm
X =
COM MON Lesson 5: Form rectangles by tiling with unit squares to make arrays. ny
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 5 Problem Set

2. Lindsey makes a rectangle with 35 square-inch tiles. She arranges the tiles in 5 equal rows. What are the
side lengths of the rectangle? Use words, pictures, and numbers to support your answer.

3. Mark has a total of 24 square-inch tiles. He uses 18 square-inch tiles to build one rectangular array. He
uses the remaining square-inch tiles to build a second rectangular array. Draw two arrays that Mark
might have made. Then write multiplication sentences for each.

4. Leon makes a rectangle with 32 square-centimeter tiles. There are 4 equal rows of tiles.
a. How many tiles are in each row? Use words, pictures, and numbers to support your answer.

b. Can Leon arrange all of his 32 square-centimeter tiles into 6 equal rows? Explain your answer.

I COM MON Lesson 5: Form rectangles by tiling with unit squares to make arrays.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 5 Exit Ticket

Name Date

Darren has a total of 28 square-centimeter tiles. He arranges them into 7 equal rows. Draw Darren’s
rectangle. Label the side lengths, and write a multiplication equation to find the total area.

I COM MON Lesson 5: Form rectangles by tiling with unit squares to make arrays.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 5 HomeWOrk

Name Date

1. Use the centimeter side of a ruler to draw in the tiles, then skip-count to find the unknown side length or
area. Write a multiplication sentence for each tiled rectangle.

a. Area: 24 square centimeters. b. Area: 24 square centimeters.
4cm | |
| | 6cm
4 X = 24
c. Area: 15 square centimeters. X =

d. Area: 15 square centimeters.

5cm
3cm
X =
X =
COM MON Lesson 5: Form rectangles by tiling with unit squares to make arrays. n
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 5 HomeWOrk

2. Ally makes a rectangle with 45 square-inch tiles. She arranges the tiles in 5 equal rows. How many
square-inch tiles are in each row? Use words, pictures, and numbers to support your answer.

3. Leon makes a rectangle with 36 square-centimeter tiles. There are 4 equal rows of tiles.
a. How many tiles are in each row? Use words, pictures, and numbers to support your answer.

b. Can Leon arrange all of his 36 square-centimeter tiles into 6 equal rows? Use words, pictures, and
numbers to support your answer.

c. Do the rectanglesin (a) and (b) have the same total area? Explain how you know.

I COMMON Lesson 5: Form rectangles by tiling with unit squares to make arrays.
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Lesson 6

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

Suggested Lesson Structure

Bl Fluency Practice (12 minutes)
[ Application Problem (8 minutes)

Concept Development (30 minutes)
B Student Debrief (10 minutes)

Total Time (60 minutes)

Fluency Practice (12 minutes)

= Group Counting 3.0A.1 (4 minutes)
= Write the Multiplication Fact 3.MD.7 (4 minutes)
= Products in an Array 3.0A.3 (4 minutes)

Group Counting (4 minutes)

Note: Group counting reviews interpreting multiplication as repeated addition.
Direct students to count forward and backward, occasionally changing the direction of the count.

= Sixes to 60

= Sevensto 70
=  Eightsto 80
= Ninesto 90

Write the Multiplication Fact (4 minutes)

Materials: (S) Personal white boards

Note: This fluency reviews relating multiplication with area from G3—M4-Lesson 5.

T: (Project a 5 by 3 square-unit tiled rectangle. Write _ x_ =15.) There are 15 tiles altogether.
How many rows are there?

S: 5rows.
(Write 5x ___=15.) On your boards, fill in the blank to make a true equation.

S: (Write5x3=15.)

COMMON Lesson 6: Draw rows and columns to determine the area of a rectangle, given an ny
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 6

T: (Project a 3 by 4 square-unit tiled rectangle. Write ___ x __ =12.) There are 12 tiles altogether.
How many columns are there?

S: 4 columns.
T: (Write___ x4 =12.) Onyour boards, fill in the blank to make a true equation.
S: (Write3x4=12)

Continue with the following possible sequence, asking the students to first name either the number of rows
or the number of columns: 4 by 6,6 by 7,5 by 8, and 7 by 8.

Products in an Array (4 minutes)

Materials: (S) Personal white boards

Note: This fluency supports the relationship between multiplication and area.

(Project an array with 2 rows of 6 stars.) How many rows of stars do you see?
2 rows.

How many stars are in each row?

6 stars.

J v 40 A

On your boards, write two multiplication sentences that can be used to find the total number of
stars.

S: (Write2x6=12and6x2=12.)
Continue with the following possible sequence: 3 by 7,6 by 5, 8 by 6, and 4 by 9.

Application Problem (8 minutes)

Huma has 4 bags of square-inch tiles with 6 tiles in each bag. She uses them to measure the area of a
rectangle on her homework. After covering the rectangle, Huma has 4 tiles left. What is the area of the
rectangle?

n 244les NOTES ON
——A—
A z Yx6=n Pi-U= o MULTIPLE MEANS OF
b n=24 c A2 ENGAGEMENT:
h= 4pial rumber ::F"v Adjust the numbers in the Application
of Huma's Hiles Ce number of Problem to challenge students working
tiles used o above grade level.

Cover +he rlc-‘arje,

The areq of +he reciangle Ts
20 59. Thehe s,

Note: This problem reviews multi-step word problems in the context of using square tiles to measure area.
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NYS COMMON CORE MATHEMATICS CURRICULUM

Concept Development (30 minutes)

Materials: (S) Personal white board, straight edge, Problem Set,

array template

Part 1: Estimate to draw the missing square units inside an

array.

Students have the array template in their personal boards,
looking at Array 1.

T:

2013 Common Core, Inc. Some rights reserved. commoncore.org

A

A

How can an array of square units help you find the area
of a rectangle?

You can count the total number of square units inside
the rectangle. = You can skip-count the rows to find
the total.

(Project or display the image at right.) What do you
notice about the array inside of this rectangle?

Some of the square units are missing.
What do you notice about the top row?
It has 4 square units and a rectangle.

Look at the second row. Can you use those square units
to help you know how many square units make the top
row?

The second row has 1 more square unit than the top
row. You can just follow the line it makes to divide the
rectangle into 2 square units.

Use your straight edge to draw that line now.
(Draw as shown at right.)

Talk to your partner: Use the top row to figure out how
many square units will fit in each of the rows below.
How do you know?

Each row should have 6 square units, because rows in
an array are equal!

Date: 10/1/13

Lesson 6

NOTES ON

MULTIPLE MEANS FOR
ACTION AND
EXPRESSION:

Scaffold the following sequence further
by beginning with a basic 2 by 2
rectangle in which 2 tiles are missing.
Graduate to a 2 by 3 rectangle in which
tiles or lines are missing. Continue step
by step until students are ready for
rectangles with larger areas. Also
consider adding color to alternating
tiles to assist counting or to distinguish
tiles from rectangles or blank space.

Array 1

Array 1: Top row complete

Use the lines that are already there as guides, and with
your straight edge, draw lines to complete the array. Array 1: Fully drawn
(Draw.)
How many rows of 6 are in this array?
4 rows of 6.
What equation can be used to find the area of the
rectangle?
4x6=24.
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Part 2: Draw rows and columns to determine the area.

T: (Project the rectangle shown at right.) Turn your array Array 2

template over. Can we estimate to draw unit squares inside T T

the rectangle? —
S: Yes.

It might take us longer, because fewer units are given. A

quicker way to find the area is to figure out the number of
rows and the number of columns. Let’s start by finding the
number of rows in our array. How can we find the number ]
of rows?

S:  The first column shows you how many rows there are.

-

With your finger, show your partner what you’ll draw to Array 2: 1 row and 1 column drawn
find the number of rows. Then draw. rort

(Show and draw.)

How can we find the number of columns?

The first row shows you how many columns there are.

Y 49

Use your straight edge to complete the first row. Label the I
side lengths of the rectangle, including units. '

(Draw and label side lengths 5 units and 6 units.)

v

What number sentence can be used to find the area?
S: 5x6=30.

Problem Set (10 minutes) e e st & i et (10

Students should do their personal best to complete the - DO -

Problem Set within the allotted 10 minutes. For some et Tt s e e ol
classes, it may be appropriate to modify the assignment by = 13l :
specifying which problems they work on first. Some Euw
problems do not specify a method for solving. Students bom O\ Y
solve these problems using the RDW approach used for O HHPEE \ . e &
Application Problems. Town . . '

Student Debrief (10 minutes) B SR

Lesson Objective: Draw rows and columns to determine ‘ot i ' X o
the area of a rectangle, given an incomplete array. Cm

The Student Debrief is intended to invite reflection and " T Ll s e
active processing of the total lesson experience. o buw

Invite students to review their solutions for the Problem em i1 Son
Set. They should check work by comparing answers with a 3 tw T s
partner before going over answers as a class. Look for |3 ol bl " engage™
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NYS COMMON CORE MATHEMATICS CURRICULUM

misconceptions or misunderstandings that can be
addressed in the Debrief. Guide studentsina
conversation to debrief the Problem Set and process the
lesson.

You may choose to use any combination of the questions
below to lead the discussion.

=  How did you know where to draw the columns
and rows in Problem 1?

=  To find area, why don’t we need to draw all of
the square units in an incomplete array?

=  What mistake did Sheena make in Problem 2?

= s it necessary to have the rug to solve Problem
3? Why or why not?

= |n Problem 3, how many tiles does the rug touch?

= There are multiple ways to find a solution to
Problem 4. Invite students to share how they
found the answer.

Exit Ticket (3 minutes)

After the Student Debrief, instruct students to complete

Lesson 6 m
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the Exit Ticket. A review of their work will help you assess the students’ understanding of the concepts that
were presented in the lesson today and plan more effectively for future lessons. You may read the questions

aloud to the students.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 6 Problem Set m

Date

Name

1. Each |:| represents a 1-cm square. Draw to find the number of rows and columns in each array. Match it
to its completed array. Then fill in the blanks to make a true equation to find each array’s area.

a. [ [ ]
x = sq cm
b.
[ [ ] T
C.
- X = sq cm
d X = sq cm
e. X = sq cm
f.
x = sq cm
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 6 Problem Set

2. Sheena skip-counts by sixes to find the total square units in the rectangle below. She says there are 42
square units. Is she right? Explain your answer.

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?

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.

COM MON Lesson 6: Draw rows and columns to determine the area of a rectangle, given an ny
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 6 Exit TiCket

Name Date

The tiled floor in Cayden’s dining room has a rug on it as shown below. How many square tiles are on the
floor, including the tiles under the rug?
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Date

Name

1. Each |:| represents a 1-cm square. Draw to find the number of rows and columns in each array. Match it
to its completed array. Then fill in the blanks to make a true equation to find each array’s area.

sq cm

sq cm

sq cm

sq cm

sq cm

) [T]
b. HEN
L[] —
HE
d. 8 -
f. —

sq cm
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 6 Homework

2. Minh skip-counts by sixes to find the total square units in the rectangle below. She says there are 36
square units. Is she correct? Explain your answer.

3. The tub in Paige’s bathroom covers the tile floor as shown below. How many square tiles are on the

floor, including the tiles under the tub?

4. Frank sees a book on top of his chessboard. How many squares are covered by the book? Explain your

answer.
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Array 1
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Array 2
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Lesson 7

Objective: Interpret area models to form rectangular arrays.

Suggested Lesson Structure

B Fluency Practice (12 minutes)

[ Application Problem (8 minutes)
Concept Development (30 minutes)

Il Student Debrief (10 minutes)
Total Time (60 minutes)

Fluency Practice (12 minutes)

= Group Counting 3.0A.1 (4 minutes)
= Draw Rectangles 3.MD.5 (4 minutes)
= Draw Rectangular Arrays 3.MD.5 (4 minutes)

Group Counting (4 minutes)

Note: Group counting reviews interpreting multiplication as repeated addition.
Direct students to count forward and backward, occasionally changing the direction of the count.

=  Sixesto 60

=  Sevensto 70
= Eightsto 80
= Ninesto 90

Draw Rectangles (4 minutes)

Materials: (S) Grid paper

Note: This fluency reviews drawing a rectangle from a known area. Show student work that is correct, but
looks different (e.g., a 6 x 2 unit rectangle juxtaposed with a 4 x 3 unit rectangle).

T: Draw a rectangle that has an area of 6 square units.
S:  (Draw a 6 square unit rectangle.)

Continue with the following possible sequence: 10 square units, 12 square units, 16 square units, 24 square
units, and 35 square units.

COMMON Lesson 7: Interpret area models to form rectangular arrays. n
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 7

Draw Rectangular Arrays (4 minutes)
Materials: (S) Grid paper

Note: This fluency reviews finding area using side lengths.
T: Draw a 4 x 2 rectangular array using the squares on your grid paper.
T: How many square units are in your array?
S: 8 square units.

Continue with the following possible sequence: 6 x 2 units, 4 x 3 units, 6 x 3 units, 9 x 2 units, 6 x 4 units, and
3 x 8 units.

Application Problem (8 minutes)

Lori wants to replace the square tiles on her wall. The
square tiles are sold in boxes of 8 square tiles. Lori o
buys 6 boxes of tiles. Does she have enough to replace Painting
all the tiles, including the tiles under the painting?
Explain your answer.

Ixb = 43
She botthr 48 Square Hles.

b= 10 es, Lori will haw enough les  because
The arex of Hhe wail Is {0 square Hhs il«e only  weeds 0 Hles, but She  boughrt
YR hiles.

Note: This problem reviews multi-step word problems in the context of using square tiles to measure area. It
also reviews finding the array of an incomplete array from G3—M4—Lesson 6.

Concept Development (30 minutes)

Materials: (T) Meter stick, 12-inch ruler, pad of square sticky notes (S) 1 set per pair of 12 square-inch and 12
square-centimeter paper tiles from G3—M4-Lesson 2, personal white boards, rulers, area model
template

Part 1: Explore the relationship between units and area.

T: One partner will use square inches, and the other will use square centimeters. Work together to
decide on how to arrange your tiles to make the same shape rectangle. Then make that rectangle
with your pieces.

COMMON Lesson 7: Interpret area models to form rectangular arrays. n
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S: (Decide on a rectangle and represent it using square inches and square centimeters.)
You and your partner each made the same shape rectangle. Is the area also the same?

S:  Yes, because we both used the same number of pieces. = Yeah, but my pieces are smaller than
yours. They’re square centimeters, and look, my shape takes up less space on the table. = The area
of the shape with square inches is bigger because inches are bigger than centimeters.

Turn your personal board horizontal and write the area of your rectangle.
S:  (Write either 12 sqin or 12 sq cm.)

(Draw 1 square meter on the board.) This is 1 square meter. Suppose you used 12 square-meter
tiles to make your rectangle instead. Would this rectangle have a larger area or a smaller area than
your original rectangle?

_‘

S: It would be much larger!
m : (Draw 1 square foot on the board.) How would your rectangle compare if you made it from 12
square feet?
It would be bigger than 12 square inches or centimeters, but smaller than 12 square meters.
(Hold up a pad of square sticky notes.) How about if you had used 12 sticky notes?
Still bigger than 12 square inches or centimeters, but smaller than 12 square feet or meters.
Why is it important to label the unit when you’re talking about area?

AN O 4

Because how much area there is changes if the unit is small or big. = If you don’t know the unit, you
don’t really know what the area means. > It’s just like with length. Twelve of a shorter unit is
shorter than 12 of a longer unit.

Part 2: Relate area to multiplication to draw rectangular arrays.
T: Let’s draw a rectangular array with an area of 18 square centimeters. How might we find the side
lengths?

S:  We could use our tiles to make the array and see. = If you multiply side lengths you get area, so we
can think about what numbers you can multiply to make 18.

. Work with your partner to make a list of multiplication facts that equal 18.
S:  (Possible list: 1x18,18x1,2x%x9,9%x2,3x%x6,6x3.)

Let’s draw a 3 cm by 6 cm rectangular array. Use a ruler to Gom

measure the side lengths on your board. Draw hash marks for o le

each centimeter and connect them to draw in all of the squares. e [ ] —t
T: After you’ve drawn your squares, check your work by skip- 1 1 | s

counting the rows to find the total number of tiles you drew.
(Draw, label, and skip-count tiles in array.)

Turn your board so that it’s vertical. Does the rectangle still have the same area?

Yes.

But the side lengths switched places! Tell your partner how you know the area is the same.

“w 4 49

The side lengths didn’t change, they just moved. - It’s the commutative property. We learned
before you can turn an array and it doesn’t change how much is in it; the rows just turn into columns
and columns turn into rows.

I COMMON Lesson 7: Interpret area models to form rectangular arrays.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 7

Part 3: Interpret area models to find area.

T: The grid you drew inside of your 3 cm by 6 cm rectangle shows a picture of all the tiles that make up
the area. Carefully erase the grid lines in your rectangle. (Pause.) The empty rectangle with labeled
side lengths that’s left is called an area model. How can you find the total area just using the labeled
side lengths? e

S: I can multiply! = | can multiply the side lengths, 3 cm and 6 cm, to get the
area, 18 square cm.

T: (Project or draw the area model at right.) What is the total area of my
pictured rectangle? 18 cm

S: 18 square cm.
Tell your partner how you figured out the area.

S: It's easy. One side length is 18 and the otheris 1. 18 x1 =18. The labels -
tell you the unit is centimeters, so the area is square centimeters. 1cm

T: (Pass out the area model template.) Slip the area model template into your
board. Use your ruler to measure the side lengths of one of the squares on the grid. (Allow
students time to measure.) What unit is this grid made up of?
S:  Square inches!
The side lengths of this area model aren’t labeled.
Let’s draw a grid inside it to help us find the side

lengths. Earlier we drew a grid inside a rectangle by
drawing hash marks and using our ruler to connect the

hash marks. Do we need to draw hash marks on the NOTES ON
area model to draw a grid inside it? MULTIPLE MEANS

S:  No, we can just use the grid lines. = No, the lines on FOR ACTION AND
the grid can act as hash marks because the area model EXPRESSION:
is lined up with the grid. Consider offering the following

T: Useyour ruler and the lines on the grid to draw adaptations of the Problem Set:
squares inside the area model. (Allow students time to = Prompt students to approach
work.) What size are the units inside the area model? Rectangle E first. Offer practice with

1 by n rectangles to build fluency

S:  Squareinches. = They’re square inches because we )
and confidence.

used the square-inch grid paper to help us draw the

. .
squares. Remove side lengths to encourage

. . . . closer investigation.
T: Find and label the side lengths, then write an equation

. = Challenge students to devise an
to find the area. &

alternate method to finding the area
S: (Write2x4=80r4x2=8.) of Benjamin’s bedroom floor.

What is the area?
S:  8squareinches!
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Problem Set (10 minutes)

Students should do their personal best to complete the
Problem Set within the allotted 10 minutes. For some
classes, it may be appropriate to modify the assignment by
specifying which problems they work on first. Some
problems do not specify a method for solving. Students
solve these problems using the RDW approach used for
Application Problems.

Student Debrief (10 minutes)

Lesson Objective: Interpret area models to form
rectangular arrays.\

The Student Debrief is intended to invite reflection and
active processing of the total lesson experience.

Invite students to review their solutions for the Problem
Set. They should check work by comparing answers with a
partner before going over answers as a class. Look for
misconceptions or misunderstandings that can be

addressed in the Debrief. Guide students in a conversation
to debrief the Problem Set and process the lesson.

You may choose to use any combination of the questions
below to lead the discussion.

=  What was your strategy for finding the total
number of squares in Problem 2(c)?

= |nvite students who drew arrays that
demonstrate commutativity for Problem 4(a)
(possibly 4 x 6 and 6 x 4) to share their work.
Guide students to articulate understanding that
commutativity still applies in the context of area.

= For Problem 4(b), most students answered that
Mrs. Barnes’ array probably had 24 squares. Is
there another answer that makes sense? (For
example, 12, 48, 72.)

=  Compare the area model to the array. How are
they the same and different? (Guide discussion
to include the commutativity of both models.)
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Exit Ticket (3 minutes)

After the Student Debrief, instruct students to complete the Exit Ticket. A review of their work will help you
assess the students’ understanding of the concepts that were presented in the lesson today and plan more
effectively for future lessons. You may read the questions aloud to the students.
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Date

Name

1. Use a straight edge to draw a grid of equal size squares within the rectangle. Find and label the side lengths.
Then multiply the side lengths to find the area.

C
A
E
D
B
F
A. Area: X = square units D. Area: X = square units
B. Area: X = square units E. Area: X = square units
C. Area: X = square units F. Area: X = square units
COM MON Lesson 7: Interpret area models to form rectangular arrays. n
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 7 Problem Set

2. The area of Benjamin’s bedroom floor is shown
on the grid to the right. Each |:| =1 square
foot. How many total square feet is Benjamin’s

floor? L,
Benjamin’s

bedroom floor

a. Label the side lengths.

Use a straight edge to draw a grid of

equal size squares within the

rectangle.
c. Find the total number of squares.

3.  Mrs. Young's art class needs to create a [ ]

mural that covers exactly 35 square feet.
Mrs. Young marks the area for the mural as
shown on the grid below. Each |:,= 1
square foot. Did she mark the area Mural
correctly? Explain your answer.

4. Mrs. Barnes draws a rectangular array. Mila skip-counts by fours and Jorge skip-counts by sixes to find
the total number of square units in the array. When they give their answers, Mrs. Barnes says that they
are both right.

a. Use pictures, numbers, and words to explain how Mila and Jorge can both be right.

b. How many square units might Mrs. Barnes’ array have had?
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Name Date

1. Label the side lengths of Rectangle A on the grid below. Use a straight edge to draw a grid of equal size
squares within Rectangle A. Find the total area of Rectangle A.

Area: square units

Rectangle A

2. Mark makes a rectangle with 36 square-centimeter tiles. Gia makes a rectangle with 36 square-inch tiles.
Whose rectangle has a bigger area? Explain your answer.
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Name Date

1. Find the area of each rectangular array. Label the side lengths of the matching area model and write a
multiplication equation for each area model.

Rectangular Arrays Area Models
a.
3
square units 3 X =
2

b.

square units X =
C.

X =
square units
d.
X =
square units
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3. lillian arranges square pattern blocks into a 7 by 4 array. Draw lillian’s array on the the grid below. How
many square units are in Jillian’s rectangular array?

b. Label the side lengths of Jillian’s array from Part (a) on the rectangle below. Then write a
multiplication sentence to represent the area of the rectangle.

4. Fiona draws a 24 square-centimeter rectangle. Gregory draws a 24 square-inch rectangle. Whose
rectangle is larger in area? How do you know?
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Area Model Template
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Lesson 8

Objective: Find the area of a rectangle through multiplication of the side
lengths.

Suggested Lesson Structure

B Fluency Practice (11 minutes)

[ Application Problem (5 minutes)
Concept Development (34 minutes)

Bl Student Debrief (10 minutes)
Total Time (60 minutes)

Fluency Practice (11 minutes)

= Multiply by 6 3.0A.7 (8 minutes)
= Group Counting 3.0A.1 (3 minutes)

Multiply by 6 (8 minutes)
Materials: (S) Multiply by 6 Pattern Sheet (6—10)

Note: This activity builds fluency with multiplication facts using units of 6. It works toward students knowing
from memory all products of two one-digit numbers. See G3—M4-Lesson 2 for the directions for
administration of a Multiply By pattern sheet.

T: (Write7x6= .) Let’s skip-count up by sixes. (Count with fingers to 7 as students count.)

S: 6,12,18, 24, 30, 36, 42.

T: Let's see how we can skip-count down to find the answer, too. (Show 10 fingers.) Start at 60.
(Count down with your fingers as students say numbers.)

S: 60,54,48,42.
Continue with the following possible sequence: 9 x6, 6 x6, and 8 x 6.

T: (Distribute Multiply by 6 Pattern Sheet.) Let’s practice multiplying by 6. Be sure to work left to right
across the page.

I COM MON Lesson 8: Find the area of a rectangle through multiplication of the side lengths.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 8

Group Counting (3 minutes)

Note: Group counting reviews interpreting multiplication as repeated addition.

Direct students to count forward and backward, occasionally changing the direction of the count.
=  Foursto 40
=  Sevensto 70

=  Eightsto 80
=  Ninesto 90

Application Problem (5 minutes)

Marnie and Connor both skip-count square units to find the area of the same rectangle. Marnie counts, “3, 6,
9,12, 15, 18, 21.” Connor counts, “7, 14, 21.” Draw what the rectangle might look like, then label the side
lengths and find the area.

el 21 =2l

TL’N arex (S :
g Al sz(uarc wArts.

Note: This problem reinforces G3—M4—Lesson 7 and sets the foundation for today’s Concept Development.
Invite students to share their drawings and discuss how they are similar and how they are different.

Concept Development (34 minutes)

Materials: (S) Personal white board, inch ruler, grid template

Part 1: Relate side lengths to area.

T: (Project image shown to the right.) How many rows are in the
incomplete array?

S: 4rows.

How many square units are there in each row?

S: 7 square units.

I COM MON Lesson 8: Find the area of a rectangle through multiplication of the side lengths.
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S:
T:
S:

Talk to your partner: Do we need to complete the
array to find the area of the rectangle? Why or why
not?

Yes, then we can skip-count each row to find the total.
- No, we already know the side lengths!

How are the side lengths related to the area?

If you multiply the side lengths together, the product is
the same as the area.

Talk to a partner: Can you multiply any two side
lengths to find the area?

No, you have to multiply the side length that shows the
number of rows times the side length that shows the
number of squares in each row.

What multiplication equation can be used to find the
area of this rectangle?

4 x7=28.

Lesson 8

NOTES ON
MULTIPLE MEANS
OF ENGAGEMENT:

You may want to help English language
learners relate the number of square
units in each row to the word columns,
and relate columns and rows to side
lengths. To some students it may
appear that these words are used
interchangeably. Help clarify meaning.

In order to check our answer, use your grid template to trace and shade in an area model that is 4

units high and 7 units wide. Label each side length.
(Draw and label.)
Was our answer correct?

Yes, | used the grid paper to count 28 squares inside. = | skip-counted 4 sevens to make 28.

Continue with the following possible sequence: 6 by 5, 8 by 7, and 9 by 6.

Part 2: Use side lengths to find area.

T:
S:

8cm

(Draw or project the rectangle shown at right.)
What do you notice about this rectangle?
=7
We know the side lengths, but there is no grid inside. 6cm RS 17 0] G
- It's an area model.
Do we still have enough information to find the area of
this rectangle, even without the grid lines inside?
Yes! We know both side lengths.
Write the multiplication equation to find the area of this
rectangle.
6 x 8 = 48. NOTES ON
MULTIPLE MEANS
OF ENGAGEMENT:
You may choose to have students work
through these examples independently
or in pairs.
COM MON Lesson 8: Find the area of a rectangle through multiplication of the side lengths. n
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Continue with the following suggested examples:

9 cm 9in 7 ft
=7
5cm Area=7?sqcm
8in Area =7?sqin 10 ft Area = ? sq ft
Part 3: Use area and side length to find unknown side length.
(Draw or project the rectangle shown at right.)
?cm

T: What do you notice about this rectangle?

S:  We know the area, but not both side lengths. = One of the
side lengths is unknown.

Area =27 sq cm

T: Write a multiplication equation on your board to show how 3em
to find the area of this rectangle. Use a question mark for
the unknown side length.
S: (Write3x?=27)
T: What is the value of the question mark?
S: 9!
T: How do you know?
S: I know that 3 times 9 equals 27!
T: So what is the unknown side length?
S: 9 centimeters!
T: Write the related division equation on your board.
S: (Write27 +3=9.))
Continue with the following suggested examples:
?cm ? ft 7in
Area =32sgcm
4cm a - Area = 2in Area=42sqin
24 sq ft

T: When you know the area and one side length of a rectangle, how can you find the other side length?

S: lcan think of it as a multiplication equation with a missing factor. = Or, | can divide the area by the
known side length.

I COMMON Lesson 8: Find the area of a rectangle through multiplication of the side lengths.
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Problem Set (10 minutes)

Students should do their personal best to complete the
Problem Set within the allotted 10 minutes. For some
classes, it may be appropriate to modify the assignment by
specifying which problems they work on first. Some
problems do not specify a method for solving. Students
solve these problems using the RDW approach used for
Application Problems.

Student Debrief (10 minutes)

Lesson Objective: Find the area of a rectangle through
multiplication of the side lengths.

The Student Debrief is intended to invite reflection and
active processing of the total lesson experience.

Invite students to review their solutions for the Problem
Set. They should check work by comparing answers with a
partner before going over answers as a class. Look for
misconceptions or misunderstandings that can be
addressed in the Debrief. Guide studentsin a
conversation to debrief the Problem Set and process the
lesson.

You may choose to use any combination of the questions
below to lead the discussion.

= |n what way is the area of Problem 1(b) related to
the area of Problem 1(a)? (Itis double.) How
could you use the side lengths to help you figure
out that 8 x 7 is double 4 x 7?

= Explain how you can tell a shape is a square just
by looking at the side lengths (Problem 1(c)).

=  How are the rectangles in Problem 1(a) and
2(c) similar? How are they different?

= Address the following possible misconception in
Problem 4. Even though Eliza’s bedroom has 1
side length (6 feet) that is 1 more than her
brother’s bedroom (5 feet), and 1 side length (7
feet) that is 1 less than her brother’s bedroom (8
feet), the floor areas are not equal.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 8

Exit Ticket (3 minutes)

After the Student Debrief, instruct students to complete the Exit Ticket. A review of their work will help you
assess the students’ understanding of the concepts that were presented in the lesson today and plan more
effectively for future lessons. You may read the questions aloud to the students.

I COM MON Lesson 8: Find the area of a rectangle through multiplication of the side lengths.

CORE Date: 9/30/13 eng' a_g' e ny 4.B.43

(m) BY-NC-SA This work is licensed under a
© 2013 Common Core, Inc. Some rights reserved. commoncore.org Creative Commons Attribution-NonCommercial-ShareAlike 3.0 Unported License.




NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 8 Pattern Sheet m

Multiply.

6 x 1= 6 x 2 = 6 x 3 = 6 x 4 =

GoxEg e e XE 6 x5 = 6 x 6 =
6x5=___ 6x17-= 6 x5=____  6x8=___
6 x5 = 6 x 9 = 6 x 5 = 6 x 10 =
6 x 6 = 6 x 5 = 6 x 6 = 6 x 7 =
6 x 6 = 6 x 8 = 6 x 6 = 6 x 9 =
6 x 6 = 6 x 7 = 6 x 6 = 6x 7=
6 x 8 = 6 x 7= 6 x9 = 6 x 7 =
6x8=____ 6x6-= 6 x 8 = 6 x 7 =
6 x 8 = 6 x 9 = 6 x 9 = 6 x 6 =
6 x 9 = 6 x 7 = 6 x 9 = 6 x 8 =
6 x9 = 6 x 8 = 6 x 6 = 6 x 9 =
6 x 7 = 6 x 9 = 6 x 6 = 6 x 8 =

6x9 = 6 x 7 = 6 x 6 = 6 x 8 =

© Bill Davidson
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 8 PrOblem Set

Name Date

1. Write a multiplication sentence to find the area of each rectangle.

b 6 ft
a. 7 ft : 7 ft c.

4ft | Area: sq ft

6ft |Area: sq ft
8ft | Area:_ sqft q

2. Write a multiplication sentence and a division sentence to find the unknown side length for each

rectangle.

ft ft 4 ft

3ft | Area=15sq ft

ft | Area =28 sq ft
9 ft Area =72 sq ft

3. Onthe grid below, draw a rectangle that has an area of 42 square inches. Label the side lengths.

I COM MON Lesson 8: Find the area of a rectangle through multiplication of the side lengths.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 8 PrOblem Set

4. Ursadraws a rectangle that has side lengths of 9 centimeters and 6 centimeters. What is the area of the
rectangle? Explain how you found your answer.

5. Eliza’s bedroom measures 6 feet by 7 feet. Her brother’s bedroom measures 5 feet by 8 feet. Eliza says
their rooms have the same exact floor area. Is she right? Why or why not?

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?

I COMMON Lesson 8: Find the area of a rectangle through multiplication of the side lengths.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 8 Exit TICket

Name Date

1. Write a multiplication sentence to find the area of the rectangle below.

9 inches

3 inches Area: sqin

2. Write a multiplication sentence and a division sentence to find the unknown side length for the rectangle

below.
inches
6 inches Area: 54 sqin
X =
COM MON Lesson 8: Find the area of a rectangle through multiplication of the side lengths. n
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NYS COMMON CORE MATHEMATICS CURRICULUM

Name

1. Write a multiplication sentence to find the area of each rectangle.

a.
8cm
3cm Area: sqcm
X =
. 4 ft
4 ft Area: sq ft
X =

b.

6cm

4 ft

Lesson 8 Homework

8cm
Area: __ sgcm
X =
7 ft
Area: _ sqft

2. Write a multiplication sentence and a division sentence to find the unknown side length for each

rectangle.

ft.

3 ft Area: 24 sq ft

ft

I COMMON Lesson 8:
CORE Date:
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 8 Homework

2. On the grid below draw a rectangle that has an area of 32 square centimeters. Label the side lengths.

3. Patricia draws a rectangle that has side lengths of 4 centimeters and 9 centimeters. What is the area of
the rectangle? Explain how you found your answer.

4. Charles draws a rectangle with a side length of 9 inches and an area of 27 square inches. What is the
other side length? How do you know?

I COMMON Lesson 8: Find the area of a rectangle through multiplication of the side lengths.
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I COM MON Lesson 8: Find the area of a rectangle through multiplication of the side lengths.
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&l Mathematics Curriculum

GRADE 3 ¢ MODULE 4

Topic C
Arithmetic Properties Using Area
Models

3.MD.5, 3.MD.6, 3.MD.7
Focus Standard: 3.MD.5 Recognize area as an attribute of plane figures and understand concepts of area
measurement.

a. Asquare with side length 1 unit, called “a unit square,” is said to have “one square

unit” of area, and can be used to measure area.

b. A plane figure which can be covered without gaps or overlaps by n unit squares is

said to have an area of n square units.
3.MD.6 Measure areas by counting unit squares (square cm, square m, square in, square ft, and
improvised units).
3.MD.7 Relate area to the operations of multiplication and addition.

a. Find the area of a rectangle with whole-number side lengths by tiling it, and show
that the area is the same as would be found by multiplying the side lengths.

b. Multiply side lengths to find areas of rectangles with whole-number side lengths in
the context of solving real world and mathematical problems, and represent whole-
number products as rectangular areas in mathematical reasoning.

c. Use tiling to show in a concrete case that the area of a rectangle with whole-number
side lengths a and b + c is the sum of a x b and a x c. Use area models to represent
the distributive property in mathematical reasoning.

d. Recognize area as additive. Find areas of rectilinear figures by decomposing them
into non-overlapping rectangles and adding the areas of the non-overlapping parts,
applying this technique to solve real world problems.

Instructional Days: 3
Coherence -Links from: G2-M2 Addition and Subtraction of Length Units
G3-M1 Properties of Multiplication and Division and Solving Problems with Units of 2-5 and 10
G3-M3 Multiplication and Division with Units of 0, 1, 6-9, and Multiples of 10
-Links to: G4-M3 Multi-Digit Multiplication and Division
G4-M7 Exploring Multiplication

Topic C begins with a concrete study of arithmetic properties. Students cut apart rectangular grids and
rearrange the parts to create new rectangles with the same area. Lesson 9 lays the foundation for the work
to come in Lessons 10 and 11.

COM MON Topic C: Arithmetic Properties Using Area Models n
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NYS COMMON CORE MATHEMATICS CURRICULUM Topic C

In Lesson 10, students apply knowledge of the distributive property from Modules 1 and 3 to find area. In
previous modules, they learned to decompose an array of discrete items into two parts, determine the
number of units in each part, and then find the sum of the parts. Now students connect this experience to
using the distributive property to determine the missing side length of an array that may, for example, have
an area of 72 square units. They might decompose the area into an 8 by 5 rectangle and an 8 by 4 rectangle.
The sum of the side lengths, 5 + 4, gives them the length of the missing side.

In Lesson 11, students use a given number of square units to determine all possible whole number side
lengths of rectangles with that area. They engage in MP.3 as they justify that they have found all possible
solutions for each given area using the associative property. Areas of 24, 36, 48, and 72 are chosen to
reinforce multiplication facts that are often more difficult. Students realize that different factors give the
same product. For example, they find that 4 by 12, 6 by 8, 1 by 48, and 2 by 24 arrays all have an area of 48
square units. They use understanding of the commutative property to recognize that area models can be
rotated similar to the arrays in Modules 1 and 3.

A Teaching Sequence Towards Mastery of Arithmetic Properties Using Area Models

Objective 1: Analyze different rectangles and reason about their area.
(Lesson 9)

Objective 2: Apply the distributive property as a strategy to find the total area of a larger rectangle by
adding two products.
(Lesson 10)

Objective 3: Demonstrate the possible whole number side lengths of rectangles with areas of 24, 36, 48,
or 72 square units using the associative property.
(Lesson 11)

COM MON Topic C: Arithmetic Properties Using Area Models n
Il coxe pate: 10/1/13 engage Y s

This work is licensed under a
© 2013 Common Core, Inc. Some rights reserved. commoncare.org [( ) BY-NC-SA Creative Commons Attribution-NonCommercial-ShareAlike 3.0 Unported.License.




NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 9

Lesson 9

Objective: Analyze different rectangles and reason about their area.

Suggested Lesson Structure

B Fluency Practice (12 minutes)

[ Application Problems (5 minutes)
Concept Development (33 minutes)

Il Student Debrief (10 minutes)

Total Time (60 minutes)

Fluency Practice (12 minutes)

= Group Counting 3.0A.1 (4 minutes)
= Find the Area 3.MD.6 (4 minutes)
= Decompose the Multiplication Sentence 3.0A.5 (4 minutes)

Group Counting (4 minutes)

Note: Group counting reviews interpreting multiplication as repeated addition.

Direct students to count forward and backward, occasionally changing the direction of the count.
=  Foursto40
= Sevensto 70
= Eights to 80Nines to 90

Find the Area (4 minutes)

Note: This fluency reviews strategies for finding the area of a rectangle.

T: (Project a rectangular array with 2 rows of 4 units. Write 1 tile = 1 square meter.) What does 1 tile

equal?
S: 1 square meter.
T: (Point to the side length of 4 units.) This is the length of the rectangle. What is its value?
S: 4 meters.
T: (Point to the side length of 2 units.) This is the width of the rectangle. What is its value?
S: 2 meters.
T: Write a multiplication sentence to represent the area of the rectangle.
S: (Write2mx4dm=8sgmor4dmx2m=8sqm.)
I gg%/\EMON II.;sts:n 9: /;/nsaoly;zlzdlfferent rectangles and reason about their area. engage ny
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 9

Continue with the following possible sequence: 3 rows of 5 units, 3 rows of 7 units, 4 rows of 6 units, 4 rows
of 9 units, and 6 rows of 8 units.

Decompose the Multiplication Sentence (4 minutes)

Materials: (S) Personal white boards

Note: This activity anticipates the distributive property used in G3—M4—Lesson 10, while reviewing G3—
Module 3 concepts.

T: (Write8x6=(5+__)x6.) Onyour boards, complete

the number sentence. 8x6 =(5+3)x6

S: (Write8x6=(5+3)x6.) =(5%x6)+(3x6)
(Write=(___x6)+(___x6).) Complete the number =30+18
sentence. =48

S: (Write (5x6)+(3x6).)
T: Solve the multiplication problems and write an addition sentence. Below it, write your answer.
S:  (Write 30 + 18 and 48 below it.)

Continue with the following possible sequence: 7 x6, 6 x6, and 9 x 6.

Application Problem (5 minutes)

Mario plans to completely cover his 8-inch by 6-inch cardboard with square-inch tiles. He has 42 square-inch
tiles. How many more square-inch tiles does Mario need to cover the cardboard without any gaps or
overlap? Explain your answer.

48 square inch +ilpe

Fx6 14§ 2] 48-42:f
Bin. Hodo needs 48square : .
G hoakile | owmn JT0MI2
cqr\_ : inch Hles 4w

Completely cover
the cardboar

Note: This problem reviews the concept of finding area. Students will likely solve by multiplying side lengths
(shown above), having just practiced this strategy in G3—M4—Lesson 8.

I COM MON Lesson 9: Analyze different rectangles and reason about their area.
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NYS COMMON CORE MATHEMATICS CURRICULUM

Lesson 9

Concept Development (33 minutes)

Materials: (S) Centimeter grid, personal white boards, Problem Set

Problems 1 and 2 in the Problem Set:

T:
S:

e I

© 2013 Common Core, Inc. Some rights reserved. commoncore.org

How can we cut this grid to get 2 equal rectangles?
Cutitin half. = If we cut on the line between the fifth TG
and sixth squares, we'll have 2 equal rectangles. > If
we fold the grid in half and cut along the fold, we can MULTIPLE MEANS OF
make 2 equal rectangles. ACTION AND
Do that now, and then answer Problem 1(a). Slasteh s
Cutting paper with scissors may be a
| [ | ] | challenge for some learners. Precision
| ! | i ! is important to this lesson. Please try
l 11 I e the following tips:
T [ | = Provide centimeter grids on
] 5 cardstock or thicker paper.
How can you find the area of one of the rectangles? = Darken and thicken the cutting
Multiply the side lengths. = Multiply 5 times 10. lines.
Answer Problem 1(b). (Allow students time to work.) " Provide |e_ft-handed, loop, spring,
What is the area of one of the rectangles? self-opening, or other adaptive
) | scissors, if needed.
50 square centimeters! = |nstruct students to turn the paper,
What is the area of the other rectangle? How do you not the scissors.
know? = Offer precut centimeter grids.
50 square centimeters because the rectangles are
equal.
How can you find the total area of the rectangles?
Add 50 square centimeters plus 50 square centimeters.
Answer Problem 1(c). (Allow students time to work.) What is the total area?
100 square centimeters.
Place your rectangles next to each other to make 1 long rectangle. Talk to a partner. What do you
think the area of this long rectangle is? Why?
! . | [ |
|
B
100 square centimeters because | added 50 square centimeters plus 50 square centimeters. = 100
square centimeters because that’s the total area of the smaller rectangles and that doesn’t change
when we move them to make the longer rectangle.
COM MON Lesson 9: Analyze different rectangles and reason about their area. ny
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 9

Problem Set (10 minutes)

Students should do their personal best to complete the 1. Cotrbe g to 2 eqi rocongio

Problem Set within the allotted 10 minutes. For some 0 am
classes, it may be appropriate to modify the assignment by 5m1 ! SCML
S _.__1

specifying which problems they work on first. Some

problems do not specify a method for solving. Students . «--é---u--nm---mmmw
. X10= 85
solvg thgse problems using the RDW approach used for The dArei of Gikg rcdmgle s 50 3¢. Chn.
Application Problems. © e om eywrionta bt ol e s 2 cringin
50 + 50 = 00

Student Debrief (10 minutes) b hesdmatebiarapro ety

o
Lesson Objective: Analyze different rectangles and reason
about their area.

The Student Debrief is intended to invite reflection and 5% a0: 5 ¢ 2 +ens
active processing of the total lesson experience. = 10 tens
= (e 9. m

Invite students to review their solutions for the Problem
Set. They should check work by comparing answers with a IR e
partner before going over answers as a class. Look for i s S e i
misconceptions or misunderstandings that can be

S:
T.

0 .

Repeat this process, instructing students to fold 2 columns behind one of the rectangles, so they now have a 5
by 8 rectangle and a 5 by 10 rectangle. They can use their boards to record the total area of the 2 separate
rectangles and the area of the longer rectangle that is made by joining the 2 smaller rectangles.

T:

Let’s see if you are right! Answer Problem 2(a). (Allow students time to work.) What multiplication
fact can help you find the area of this longer rectangle?

5x 20.
How can you solve this multiplication fact?

We can think of it as 5 times 2 tens. = We could think of itas 5 X (2 X 10), which is the same as
(5% 2)x10. = We can think of it the same way as before, as 2 equal rectangles.

Choose a strategy and use it to answer Problem 2(b). (Allow students time to work.) What is the
area of this longer rectangle?

100 square centimeters!
Was your prediction about the area of this longer rectangle correct?
Yes!

What did you notice about the sum of the areas of the 2 small rectangles and the area of the longer
rectangle?

They’re the same!

How can we use the areas of 2 small rectangles that form a longer rectangle to find the area of the
longer rectangle?

Add the areas of the smaller rectangles!

Lesson 9 Problem Set m

um__G!‘lﬂ. —— Dute —

& Ovaw anc labal the de magihs of the J sclangles

The +otal aren of +he 2 redmjlﬂ s 1003g. C,

T Pace your 1 egual rectanghel s by s U0 (reate & new, longer reclangie

20 ¢m

b Find the 1ot ares of the lorger ecrangle

engage™ e
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NYS COMMON CORE MATHEMATICS CURRICULUM

Lesson 9

addressed in the Debrief. Guide students in a conversation to debrief the Problem Set and process the

lesson.

You may choose to use any combination of the questions below to lead the discussion.

Talk to a partner: In Problem 1(a) how does
knowing the side lengths of the grid help you find
the side lengths of the small rectangles without
counting?

Did anyone use the break apart and distribute
strategy to solve Problem 2(b)? Explain what you
broke apart. Why did you make that choice? (In
anticipation of G3—M4—Lesson 10, which uses the
distributive property, ask students how the paper
rectangles show the distributive property.)

Compare the equations you used to solve
Problems 1(b) and 2(b). How are they the same?
How are they different?

Explain to a partner how you found the length
and width for the new rectangle in Problem 3(b).

Did anyone multiply the side lengths to solve
Problem 3(c)? What strategy did you use to
multiply 4 x 13?

How was Problem 4 different from the rest of the
problems?

Exit Ticket (3 minutes)

11 CoMN Lo MersEtE USRS Lesson 9 Provlem Set FI3
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3 -
RN N
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) 0 O AL ) O I
NN T RlemdaReceage
& Label the e Magms an the mectangies sbove and Tewd the sree of each rectangs
Uy b L Yxr7=28 i
Furahas Trechanale has Rahema's Fectanale has

\ M
an arm of Ay ukits ah area of 3¢ sq unis,

B Funshae perhos M rectangle neat 4 Raherra's sactangle 15 Ao & new, lsnger rectange. Draw on
wws el 13 how (1 tew rectangle. Label the wde hengtive

12

"D |
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e Vedanald is equal to Hhe Sum of Hae
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v 7t
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of Yhe !szj roramle will
e swaller” Hhan ¥ae Sum
Roctanghe A Rectangle of e aveas of QC‘:‘MMIG
Aand B oeause mp ;d(.
Rectale B is in Rectangle
AMON — — AV ren - “{..
BRGGHEON i G mema—— engage™ o
oamice T -

After the Student Debrief, instruct students to complete the Exit Ticket. A review of their work will help you
assess the students’ understanding of the concepts that were presented in the lesson today and plan more
effectively for future lessons. You may read the questions aloud to the students.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 9 Problem Set

Name Date

1. Cut the grid into 2 equal rectangles.
a. Draw and label the side lengths of the 2 rectangles.

b. Write an equation to find the area of 1 of the rectangles.

c. Write an equation to show the total area of the 2 rectangles.

2. Place your 2 equal rectangles side by side to create a new, longer rectangle.
a. Draw an area model to show the new rectangle. Label the side lengths.

b. Find the total area of the longer rectangle.

I COMMON Lesson 9: Analyze different rectangles and reason about their area.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 9 Problem Set

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.

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.

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

4. Kiera says she can find the area of the long rectangle below by adding the areas of Rectangles A and B. Is
she right? Why or why not?

Rectangle A Rectangle B
COMMON Lesson 9: Analyze different rectangles and reason about their area. n
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 9 Exit TiCket

Name Date

Lamar uses square tiles to make the 2 rectangles shown below.

Rectangle A Rectangle B

a. Label the side lengths of the 2 rectangles.

b. Write equations to find the areas of the rectangles.

Area of Rectangle A: Area of Rectangle B:

c. Lamar pushes Rectangle A next to Rectangle B to make a bigger rectangle. What is the area of the

bigger rectangle? How do you know?

I COM MON Lesson 9: Analyze different rectangles and reason about their area.
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Name Date

1. Use the grid to answer the questions below.

a. Draw a line to show how to divide the grid into 2 equal rectangles. Shade in 1 of the rectangles.

b. Label the side lengths of each rectangle.

c. Write an equation to show the total area of the 2 rectangles.

I COM MON Lesson 9: Analyze different rectangles and reason about their area.
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2. Alexa cuts out the 2 equal rectangles from Problem 1(a) and puts the two shorter sides together.
a. Draw Alexa’s new rectangle and label the side lengths below.

b. Find the total area of the new, longer rectangle.

c. Isthe area of the new, longer rectangle equal to the total area in Problem 1(c)? Explain why or why

not.
COM MON Lesson 9: Analyze different rectangles and reason about their area. n
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Lesson 10

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

Suggested Lesson Structure

Bl Fluency Practice (8 minutes)

[ Application Problem (5 minutes)
Concept Development (37 minutes)

Bl Student Debrief (10 minutes)
Total Time (60 minutes)

Fluency Practice (8 minutes)

= Group Counting 3.0A.1 (3 minutes)
= Find the Unknown Factor 3.0A.4 (5 minutes)

Group Counting (3 minutes)

Note: Group counting reviews interpreting multiplication as repeated addition.
Direct students to count forward and backward, occasionally changing the direction of the count.

= Sixes to 60

= Sevensto 70
= Eights to 80
= Ninesto 90

Find the Unknown Factor (5 minutes)
Materials: (S) Personal white boards

Note: This fluency anticipates finding all possible side lengths of rectangles with areas of 12, 24, 36, 48, and
72 square units in G3—M4—Lesson 11.

T: (Write4x ___=12.) Fillin the unknown factor to make a true number sentence.
S: 4x3=12.

Continue with the following possible sequence: 6 x _ =12,2x__ =12,and3x__ =12,
T: (Write8x __ =24.) Fill in the unknown factor to make a true number sentence.

S: (Write8x3=24.)

COMMON Lesson 10: Apply the distributive property as a strategy to find the total area of a ny
CORE large rectangle by adding two products. engage
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Continue with the following possible sequence:

6x__ =24,3x___ =24,6x___=36,9x__=36,4x__ =24, A NOTE ON

4x _ =36,8x___=72,8x___=48,9x__ =72,6x__ =48, 12 AS A FACTOR:

2x _ =24,12x__ =24,12x __ =36,12x__ =48,

12 x =72,3x =36, 4 x =48, 6 x =72, and The suggested sequence for this

3 x . 72. o o T fluency activity leads students to solve

number sentences with 12 as a factor.
While some students might be fluent
Application Problem (5 minutes) with these facts, others might rely on
the distributive property to write true
number sentences. The expectation is

Sonya folds a 6 by 6 square inch piece of paper into 4 equal for students to become familiar with 12
parts, shown below. What is the area of 1 of the parts? as a factor, since these number
sentences will be seen in G3—M4—
Lesson 11.
3in. 3x 39 & in.
3, The aves of 4 6x6=36 PG #li=1
in. . : The piece of paper The area of
T pare s 9 sp. inches. or has an area of 1 folded port s
. 36 square incheg 9 square indes

Note: This problem reviews the concept of finding area.

Concept Development (37 minutes)

Materials: (S) Personal white boards, square-centimeter tiles, tiling template

Students start with the tiling template in their personal white boards.

T: (Project the tiling template.) There are 3 rectangles we are going to focus on: the large rectangle
(trace the outside of the large rectangle with your finger), the shaded rectangle (trace the shaded
rectangle), and the unshaded rectangle (trace the unshaded
rectangle). 6

T: Use square-centimeter tiles to find the area of the large
rectangle. (Allow students time to work.) What is the

area of the large rectangle? 5

S: 48 square centimeters! >%6

Use square-centimeter tiles to find the side lengths of o pa—
the shaded rectangle. (Allow students time to work.)
What are the side lengths? 3 3X6

S: 5 centimeters and 6 centimeters!

Label the side lengths. (Allow students time to label the (5%6)+(3x6)
side lengths.) What multiplication expression can you =30+18

=48 square units

I COM MON Lesson 10: Apply the distributive property as a strategy to find the total area of a
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use to find the area of the shaded rectangle?

5x6!
Write that expression next to the shaded rectangle. (Allow students time to write expression.)
What side length do we already know for the unshaded rectangle?
6 centimeters!
Use square-centimeter tiles to find the other side length of the unshaded rectangle. (Allow students
time to work.) What is the other side length?
3 centimeters!
Label the side length. (Allow students time to label the side length.) What multiplication expression
can you use to find the area of the unshaded rectangle?
3x6!
Write that expression next to the unshaded rectangle. (Allow students time to write expression.)
How can we use these two expressions to help us find the area of the large rectangle?
We can add them! = The area of the shaded rectangle plus the area of the unshaded rectangle
equals the area of the large rectangle.
Write an expression on your board to show this.
(Write (5x6) + (3 x6).)
Read your expression to a partner, and then find its value. (Allow students time to solve.) What is
the area of the large rectangle?
48 square units!
Is that the answer you got when you tiled the large rectangle?
Yes!
Write the value of the length of the large rectangle as an addition expression.
(Write 5 +3.)
What will you multiply by to find the area?
6!
Write that in your expression. Where should we put parentheses?
Around 5 + 3, because we need to add first to find the side length, then we can multiply.
Add the parentheses to your expression. Whatis 5 + 3?
8!
What is the new expression?
8 x 6.
What is the area?
48 square units!
Is that the same answer we just got? 8x6
Yes! (5+3)x6
(Write the expressions as shown.) How are these three
expressions related? (5x6)+(3x6)
They all show the area of the large rectangle. = Oh
COM MON Lesson 10: Apply the distributive property as a strategy to find the total area of a
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look, they show the break apart and distribute
strategy! = Yeah, they show that the side length 8 is
broken apartinto 5 plus 3. Then 5 and 3 are multiplied

MP.7 by the other side length, 6.

T: Discuss with a partner how the large rectangle on your board also shows the break apart and
distribute strategy.

L S: (Discuss.)
Repeat the process with the following possible suggestions, NOTES ON
providing pictures of rectangles with grid lines: MULTIPLE MEANS OF
= A 15 by 8rectangle. (Students can partition as (10 ACTION AND
+5) x 8. This will help students see that this EXPRESSION:
strategy is helpful when they cannot multiply the Consider directing students who may
side lengths because they do not know these facts.) not complete the Problem Set within

the allotted time to Problem 2 for
valuable application and
demonstration of understanding of

= An 18 by 9 rectangle. (Students can decompose as
double 9 x9 or (10 + 8) x 9.)

T: We broke apart the 18 by 9 rectangle into two 9 by 9 today’s objective. Offer planning and
rectangles. What other ways could we break apart this strategy development support to
rectangle? learners, if needed. Model a think-

aloud in which you consider two or
more possibilities, reason about your

S:  lwould do 10 by 9 and 8 by 9 rectangles.

Explain to a partner the process you use to decide how selection, and solve.
to break apart a side length.
S:  Ilook for facts | know. = I try to find a way to make a 5 or 10 because they’re easy facts.

Problem Set (10 minutes)

Students should do their personal best to complete the A
Problem Set within the allotted 10 minutes. For some - I,

classes, it may be appropriate to modify the assignment by g e S e o i s
specifying which problems they work on first. Some :
problems do not specify a method for solving. Students A ; # 1<] ! y
solve these problems using the RDW approach used for T}‘L 1 -

Application Problems. | b L TA——

3]

B 3]

B0 »

o ¢ ST,

Student Debrief (10 minutes)

Lesson Objective: Apply the distributive property as a HHEHEHHHH ‘ :
strategy to find the total area of a large rectangle by : } ] tl[ 11 3E 1 {1
adding two products. i o o

The Student Debrief is intended to invite reflection and #e10.jemek sesene i - 2
active processing of the total lesson experience. % v B

Invite students to review their solutions for the Problem
Set. They should check work by comparing answers with a e e engage™

I COM MON Lesson 10: Apply the distributive property as a strategy to find the total area of a
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partner before going over answers as a class. Look for misconceptions or misunderstandings that can be
addressed in the Debrief. Guide students in a conversation to debrief the Problem Set and process the
lesson.

You may choose to use any combination of the questions below to lead the discussion.

=  What are the side lengths of the large rectangle
in Problem 1(c)? Can you multiply these side L
lengths to find the area? How does the break
apart and distribute strategy help you? e 40 A 0 g St . R ooty Sy s s ey

Lresaen 10 Protmm et |

This can Welp Vince solve

= Without multiplying the side lengths of the large
rectangle in Problem 1(d), how could you check tWink. of a5 [0XS. MIAKS
to make sure your answer is right? (Students ] 1£8, which is $0-8 So
might say count the squares or skip-count by EEEEER ihe aren 5 72 square

9x % oecause how he can

eight 12 times.) Discuss with a partner, which ki
strategy is most efficient, counting squares, skip-
counting, or using the break apart and distribute 15 (10+) L5

strategy?

= (loge)s 515)

= 50 + a5

* 18 Square wuts

=  How was setting up and solving Problem 2
different from the rest of the problems? [0

2 The 4otal aren 9 "5 spuare Units

L Droze apart 15 into 10 and 5
Delause +hey ar easy Gos - Liid
...... Yoe  areas of the

=  What side length did you break apart in Problem
3, and how did you break it apart? Why?

= With a partner, list as many possibilities as you
can for how you could use the break apart and
distribute strategy to find the area of a rectangle
with side lengths of 20 and 7. Can we break it
into 3 parts if we want to? Which one of your
possibilities would you use to solve this
problem? Why?

o Smailer rectangles
P " A

----- and added o Lfind He are
] o ¥he large veramle

BRER = S z " engage™
e

Exit Ticket (3 minutes)

After the Student Debrief, instruct students to complete the Exit Ticket. A review of their work will help you
assess the students’ understanding of the concepts that were presented in the lesson today and plan more
effectively for future lessons. You may read the questions aloud to the students.

COM MON Lesson 10: Apply the distributive property as a strategy to find the total area of a ny
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Name Date

1. Label the side lengths of the shaded and unshaded rectangles. Then find the total area of the large
rectangle by adding the areas of the two smaller rectangles.

122x4=(___ +2)x4
= x4)+(2x4)
= +8
3 = square units
8x7=(5+3)x7
2
=(5x7)+(3x7)
= +
= square units
c d.

6x13=6x( +3)

(6 x )+ (6 x3) 8x12=8x(___ + )
= + =(8x_)+(8x_)

= +

square units

square units

COM MON Lesson 10: Apply the distributive property as a strategy to find the total area of a n
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 10 Problem Set m

2. Vince imagines 1 more row of eight to find the total area of a 9 x 8 rectangle. Explain how this could help
him solve 9 x 8.

HEEEEEEE

3. Shade to break the 15 x 5 rectangle into 2 smaller rectangles. Then find the sum of the areas of the 2
smaller rectangles to find the total area. Explain your thinking.

COMMON Lesson 10: Apply the distributive property as a strategy to find the total area of a ny
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Name Date

Label the side lengths of the shaded and unshaded rectangles. Then find the total area of the large rectangle
by adding the areas of the 2 smaller rectangles.

8x7=8x( +

)

(8x___)+(8x___) 3=+ )

= + = X )+ ( X )

= +

square units

square units
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Name Date

1. Label the side lengths of the shaded and unshaded rectangles. Then find the total area of the large
rectangle by adding the areas of the 2 smaller rectangles.

a. b.
3 5
5
12x5=( +2)x5
4 =(__ x5)+(2x5)
= +10

= square units
9x8=(5+4)x38

=(5%8) +(4x8)

= + 2

= square units

7x13=7x( +3)
=(7x___ )+(7x3) 9x12=9x ( + )
= + =(9%x__ )+ (9x )

= square units = +

= square units

COM MON Lesson 10: Apply the distributive property as a strategy to find the total area of a ny
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2. Finnimagines 1 more row of nine to find the total area of 9 x 9 rectangle. Explain how this could help him
solve 9 x 9.

3. Shade to break the 16 x 4 rectangle into 2 smaller rectangles. Then find the sum of the areas of the 2
smaller rectangles to find the total area. Explain your thinking.
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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.

Suggested Lesson Structure

Bl Fluency Practice (13 minutes)

[ Application Problem (5 minutes)
Concept Development (32 minutes)

Bl Student Debrief (10 minutes)
Total Time (60 minutes)

Fluency Practice (13 minutes)

= Group Counting 3.0A.1 (3 minutes)
= Find the Unknown Factor 3.0A.4 (5 minutes)
= Find the Area 3.MD.7 (5 minutes)

Group Counting (3 minutes)

Note: Group counting reviews interpreting multiplication as repeated addition.
Direct students to count forward and backward, occasionally changing the direction of the count.

=  Sixes to 60

= Sevensto 70
= Eightsto 80
= Ninesto 90

Find the Unknown Factor (5 minutes)

Materials: (S) Personal white boards

Note: This fluency anticipates the objective of today’s lesson.

T: (Write6x __=12.) Fill in the unknown factor to make a true number sentence.
S: 6x2=12.

Continue with the following possible sequence: 4 x __ =12,2x__ =12,and3x_ =12,
T: (Write3x ___=24.) Fillin the unknown factor to make a true number sentence.

S: (Write3x8=24))

COMMON Lesson 11: Demonstrate possible whole number side lengths of rectangles with ny
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Continue with the following possible sequence: 4 x __=24,8x __ =24,6x__=36,4x__=36,6x__ =24,
9x _ =36,9x__ =72,6x___ =48,8x __ =72,8x__=48,and2x__ =24,

Find the Area (5 minutes)

Materials: (S) Personal white boards

Note: This fluency reviews using the distributive property from

G3-M4~—Lesson 10. 2 3
T: (Project the rectangle as shown.) On your boards, 3
write an expression that we could use to find the area
of the shaded rectangle.
S:  (Write3 x5.)
On your boards, write an expression that we could use
to find the area of the unshaded rectangle.
S: (Write3x3.) (3x5)+(3x3)
How can you use these expressions to find the area of =15+9
the large rectangle? =24 square units
S:  Addthem!
Write an equation, showing the sum of the shaded and
unshaded rectangles. Below it, write the area of the
entire rectangle.
S:  (Write 15 + 9 = 24 square units.) NOTES ON
Continue with the following possible sequence: 9 x5 = (5 x 5) + MULTIPLE MEANS OF
(4x5),13x4=(10x4)+(3x4),and 17 x3 =(10 x 3) + (7 x 3). ENGAGEMENT:
Alternatively, challenge students
. . . working above grade level with this
Application Problem (5 minutes) length unknown version:
One fourth of the banquet table has an
The restaurant’s banquet table measures 3 feet by 6 feet. For a area of 9 square feet. If the width of
large party, workers at the restaurant place 2 banquet tables the table is 3 feet, what is the length?
side by side to create 1 long table. Find the area of the new, What is the area of the table?

longer table.

G+ 126+

G .
34r 3x12=(3%6)+(3%6) IR i 3X12= (3x10) £(2x2)
LR er ¢ — = 304+¢
- G w

=2 o =
128, The Hotal areq of 2. Y 26
banqyef 1ables Is 3¢ gq. IoY The fetal area of .
T 2 banquet Hables is
36 sq .
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Note: This problem reviews G3—M4—Lesson 10’s concept of applying the distributive property to find the
total area of a large rectangle by adding two products. It also reviews factors of 36 and multiples of 12 that
lead into the Concept Development.

Concept Development (32 minutes)

Materials: (S) Personal white boards

T:

-

4

A I A 4

w

40 49v 49

49 4w

Write an expression to show how to find the 12
area of a rectangle with side lengths 3 and 12.
(Write 3 x 12.) 3
In the Application Problem, you found that 3
times 12 is?
36!
So, the area of this rectangle is?
36 square units!
(Write 3 x (2 x 6).) Is this expression equal to the one you just wrote?
Yes, you just wrote 12 as 2 x 6.
Write this expression on your board with the parentheses in a different place. At my signal, show
me your board. (Signal.)
(Show (3 x2) x6.)
Solve 3 x 2 and write the new expression on your board. (Allow students time to work.) Whisper the
new expression to a partner.
6 x 6.
What new side lengths did we find for a rectangle with an area of 36 square units?
6 and 6!
Let’s look at our expression, (3 x 2) x 6, again. Use the commutative property and switch the order
of the factors in the parentheses.
(Write (2 x 3) x 6.)
Will you be able to find new side lengths by moving the parentheses?
(Write 2 x (3 x6).) Yes, it'll be 2 and 18!
(Write 3 x (3 x 4).) Is this expression equal to our first one, 3 x 12?
Yes, now you wrote 12 as 3 x 4.
Write this expression on your board with the parentheses in a different place. At my signal, show
me your board. (Signal.)
(Show (3 x3) x 4.)
Solve 3 x 3 and write the expression on your board. (Allow students time to work.) Whisper the new
expression to a partner.
9 x4,
COM MON Lesson 11: Demonstrate possible whole number side lengths of rectangles with
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What new side lengths did we find for a rectangle with an area of 36 square units?

S: 9and4!
Let’s look at our expression, (3 x 3) x 4 again. If | use the commutative property and switch the order
of the factors in the parentheses, will | be able to find new side lengths by moving the parentheses?
S:  No, it'll still be 9 and 4. = No, because both factors in the parentheses are 3, so switching their
order won’t change the numbers you get when you move the parentheses.
T Do you think we found all the possible whole number side lengths for this rectangle?
S:  Yes. = I’'mnot sure.
T: Let’s look at our side lengths. Do you have a side length of 1?
S:  No! We forgot the easiest one. =2 It’s 1 and 36!
T: Do we have aside length of 2?
S: Yes.
T. 37
S: Yes.
T: Work with a partner to look at the rest of your side lengths to see if you have the numbers 4 through
10. (Allow students time to work.) Which of these numbers, 4 through 10, aren’t included in your
side lengths?
S: 5,7,8,and 10.
Discuss with a partner why these numbers aren’t in your list of side lengths.
S: 5,7,8,and 10 can’t be side lengths because there aren’t any whole numbers we can multiply these
numbers by to get 36.
Would any two-digit times two-digit number work?
S:  No, they would be too big. = No, because we know
10 x 10 equals 100 and that’s bigger than 36. NOTES ON
T: Now do you think we found all the possible side whole MULTIPLE MEANS OF
number si'de lengths for a rectangle with an area of 36 REPRESENTATION:
square units? Extend Problem 1 for students working
L S Yesl! above grade level by inviting
Repeat the process with rectangles that have areas of 24, 48, experimentation and choice in placing

and 72 square units.

Problem Set (10 minutes)

Students should do their personal best to complete the Problem

parentheses, as well as number order,
in the multiplication sentences. For
example, ask, “What would happen if
we changed itto 4 x 6 x 2?” Encourage
students to discuss or journal about
their discoveries.

Set within the allotted 10 minutes. For some classes, it may be

appropriate to modify the assignment by specifying which
problems they work on first. Some problems do not specify a
method for solving. Students solve these problems using the
RDW approach used for Application Problems.

Assist English language learners by
rephrasing Problem 4 in multiple ways.
You might ask, “How does the
difference between the length and
width of the rectangle change the
shape?”
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 11 Problem Set

Name

Date

1. The rectangles below have the same area. Move the () to find the missing side lengths. Then solve.

cm
lcm |
6cm
b. Area: 1x48= sgcm
8cm
cm
2cm
a. Area: 8 x = sgcm
c. Area: 8x6=(2x4)x6
=2x4x6
cm
= X
4cm
= sgcm
d. Area: 8x6=(4%x2)x6 cm
=4x2x6
= x e. Area: 8x6=8x(2x3)
= sgcm —_¢m =8x2x3
:_x—
= sgcm

2. Does Problem 1 show all the possible whole number side lengths for a rectangle with an area of 48
square centimeters? How do you know?
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 11 Problem Set

3. InProblem 1, what happens to the shape of the rectangle as the difference between the side lengths gets
smaller?

a. Find the area of the rectangle below.

8cm

9cm

b. Julius says a 4 cm by 18 cm rectangle has the same area as the rectangle in Part (a). Place () in the
equation to find the related fact and solve. Is Julius correct? Why or why not?

4x18=4%x2x9

4x2x9

= X

sq 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.
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NYS COMMON CORE MATHEMATICS CURRICULUM

Lesson 11 Exit Ticket

Name

Date

1. Find the area of the rectangle.

8cm

8cm

2. The rectangle below has the same area as the rectangle in Problem 1. Move the () to find the missing
side lengths. Then solve.

cm

Area: 8 x8=(4x2)x8
cm

4x2x8

= X

sqcm
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 11 Homework

Name

Date

1. The rectangles below have the same area. Move the () to find the missing side lengths. Then solve.

36 cm
lcm | |
b. Area: 1x36= sq cm
cm
9cm 2cm
4 cm b. Area: 4x9=(2x2)x9
=2x2x9
= X
a. Area: 4x = sqcm -
= sgcm
___cm ____ctm
cm

cm

d. Area: 12x3=(6%x2)x3
C. Area: 4x9=4x(3x3)

6x2x3

4x3x3 = X

_—X—

sqcm

sqcm

2. Does Problem 1 show all the possible whole number side lengths for a rectangle with an area of 36
square centimeters? How do you know?
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 11 Homework

a. Find the area of the rectangle below.

6cm

8cm

b. Hilda says a4 cm by 12 cm rectangle has the same area as the rectangle in Part (a). Place () in the
equation to find the related fact and solve. Is Hilda correct? Why or why not?

4x12=4%x2x%x6

=4x2x%x6

c. Use the expression 8 x 6 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.
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&1 Mathematics Curriculum

GRADE 3 ¢ MODULE 4

Topic D
Applications of Area Using Side
Lengths of Figures

3.MD.6, 3.MD.7, 3.MD.5

Focus Standards: 3.MD.6 Measure areas by counting unit squares (square cm, square m, square in, square ft, and
improvised units).

3.MD.7 Relate area to the operations of multiplication and addition.

a. Find the area of a rectangle with whole-number side lengths by tiling it, and show
that the area is the same as would be found by multiplying the side lengths.

b.  Multiply side lengths to find areas of rectangles with whole-number side lengths in
the context of solving real world and mathematical problems, and represent whole-
number products as rectangular areas in mathematical reasoning.

c. Usetiling to show in a concrete case that the area of a rectangle with whole-
number side lengths a and b + c is the sum of a x b and a x c. Use area models to
represent the distributive property in mathematical reasoning.

d. Recognize area as additive. Find areas of rectilinear figures by decomposing them
into non-overlapping rectangles and adding the areas of the non-overlapping parts,
applying this technique to solve real world problems.

Instructional Days: 5
Coherence -Links from: G2-M2 Addition and Subtraction of Length Units
G3-M1 Properties of Multiplication and Division and Solving Problems with Units of 2-5 and 10
G3-M3 Multiplication and Division with Units of 0, 1, 6-9, and Multiples of 10
-Links to: G4-M3 Multi-Digit Multiplication and Division
G4-M7 Exploring Multiplication

Topic D requires students to synthesize and apply their knowledge of area. Lesson 12 begins the topic with
an emphasis on real world applications by providing students with opportunities to apply their understanding
of area to solving word problems. Students may practice unknown product, group size unknown, and number
of groups unknown types of problems. (See examples of problem
types in the chart on page 19 of the Geometric Measurement
progression.) The word problems provide a stepping stone for the 6m
real world project based application with composite shapes and the
area floor plan in Topic D.

im

10m

Lessons 13 and 14 introduce students to finding the area of
composite shapes. They learn to find the missing measurements am

12m
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NYS COMMON CORE MATHEMATICS CURRICULUM TOpiC D m

using the given side lengths and then make decisions about whether to decompose the tiled region into
smaller rectangles and add the areas (3.MD.7c), or complete the composite figures and then subtract.

In Lessons 15 and 16, students apply their work with composite shapes from the previous two lessons to a
real word application to determine areas of rooms in a given floor plan.

A Teaching Sequence Towards Mastery of Applications of Area Using Side Lengths of Figures

Objective 1: Solve word problems involving area.
(Lesson 12)

Objective 2: Find areas by decomposing into rectangles or completing composite figures to form
rectangles.
(Lessons 13—-14)

Objective 3: Apply knowledge of area to determine areas of rooms in a given floor plan.
(Lessons 15-16)
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 12

Lesson 12

Objective: Solve word problems involving area.

Suggested Lesson Structure

B Fluency Practice (15 minutes)

[ Application Problem (5 minutes)
Concept Development (30 minutes)

Il Student Debrief (10 minutes)
Total Time (60 minutes)

Fluency Practice (15 minutes)

= Group Counting 3.0A.1 (3 minutes)
= Multiply by 7 3.0A.7 (7 minutes)
= Find the Side Length 3.MD.7 (5 minutes)

Group Counting (3 minutes)

Note: Group counting reviews interpreting multiplication as repeated addition.
Direct students to count forward and backward, occasionally changing the direction of the count.

=  Foursto 40
= Sixes to 60

= Eights to 80
= Ninesto 90

Multiply by 7 (7 minutes)
Materials: (S) Multiply by 7 Pattern Sheet (6—10)

Note: This activity builds fluency with multiplication facts using units of 7. It works toward students knowing
from memory all products of two one-digit numbers. See G3—M4—Lesson 2 for the directions for
administration of a Multiply By pattern sheet.

T: (Write7x7=__) Let’s skip-count up by sevens. (Count with fingers to 7 as students count.)

S: 7,14,21, 28, 35,42, 49.

T: Let’s see how we can skip-count down to find the answer, too. (Show 10 fingers.) Start at 70.

(Count down with your fingers as students say numbers.)
S: 70,63, 56, 49.

COMMON Lesson 12: Solve word problems involving area. n
Il coR: pate: ofa0/13 engage y
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 12

Continue with the following possible sequence: 9x7,6x7,and 8 x 7.

T: (Distribute Multiply by 7 Pattern Sheet.) Let’s practice multiplying by 7. Be sure to work left to right
across the page.

Find the Side Length (5 minutes)
Materials: (S) Personal white boards

Note: This fluency reviews the relationship between side lengths and area.

T: (Project a rectangle with a width of 2 units and an unknown length. Inside the rectangle, write
Area = 10 square units.) Say the area of the rectangle.

S: 10 square units. —_units
T: What’s the width of the rectangle?
S- 2 units 2 units| Area =10 square units
T:  (Write 2 units x __ units = 10 square units.) On your
boards, complete the equation, filling in the unknown
length.
S: (Write 2 units x 5 units = 10 square units.)
Continue with the following possible sequence: 1 unit x __ units = 8 square units, 5 units x __ =15 square

units, 3 units x __ units = 18 square units, and 6 units x __ units = 24 square units.

Application Problem (5 minutes)

a. Findthe area of a 6 m by 9 m rectangle.

b. Use the side lengths, 6 m x 9 m, to find different side lengths for a rectangle that has the same area.
Show your equations using parentheses. Then estimate to draw the rectangle and label the side

lengths.
—
Qrn
- G % 9wy r:-ar‘?-_:ar{axsj .

Thl," argng :|+-' o {G}!ﬁ.}‘j

the rr-si-ni!: is = |gx 3

5“"5-!!.!-1; i rﬁqﬁi-rﬂ-l‘h
|

A
The side lenaibe of jhe u:h:;jufg

are 1 meters and 4 mede?s,

Note: This problem reviews using the associative property to generate whole number side lengths of
rectangles with a given area.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 12

Concept Development (30 minutes)

Materials: (S) Personal white boards

Problem 1: Solve area word problems with 1 side length unknown.

Write or project the following problem: The area of Theo’s banner is 42 square feet. If the length of his
banner measures 4 feet, how wide is his banner?

T: What information is known?
The area and length of Theo’s banner.

S
T:  What information is unknown?
S:  The width.

T

I'll draw an area model and use a letter for the unknown. 4 ft
(Draw an incorrectly scaled model like the one shown at right.)
[ T: Ifthelength is 4 feet and the area is 32 square feet, can the w Area = 32 sq ft

width be less than 4 feet?

S:  No, the width needs to be more than 4 feet. = The width
should be more than 4 feet because 4 times 4 only equals 16,

m but the area is 32 square feet.

T: Talk to your partner: |s the area model | drew an accurate
representation of the rectangle in the problem? How do you
know?

L S: No, because the width should be much longer than the length.

T:  Work with your partner to correctly redraw my area model on your board.

S: (Draw as shown at right.)

T: How can we find the value of w? 4 ft

S:  Divide 32 by 4!

T: Write a division equation to find the value of w.

S: (Write32+4=w.)

T:  What is the value of w? w| Area=32sqft

S: 8!

T: So the width of Theo’s banner is just 8? 8 what?

S:  8feet!

Repeat the process with the following suggestions:
= The area of a piece of paper is 72 square inches. Margo measures the length of the paper and says it
is 8 inches. What is the width of the piece of paper?

= Jillian needs to draw a rectangle with an area of 56 square centimeters and a width of 7 inches. What
is the length of the rectangle that Jillian needs to draw?

COMMON Lesson 12: Solve word problems involving area. n
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NYS COMMON CORE MATHEMATICS CURRICULUM

Problem 2: Choose a strategy to find the area of a larger rectangle.

Lesson 12

Write or project the following problem: Amir is getting carpet in his bedroom, which measures 7 feet by 15

feet. How many square feet of carpet will Amir need?

T: Draw an area model to represent Amir’s

15 ft

bedroom. Write an expression that shows

how to find the area.

S:  (Draw as shown at right.) 7ft

Talk to your partner: How can we find the
area of Amir’s bedroom since the

Area: 7 x15

measurements are so large?

S:  We can break the room up into two smaller rectangles
and add their areas together. = We can also break
apart one of the factors in 7 x 15 to come up with a
multiplication sentence that is easier to solve.

T: Decide with your partner which strategy you'll use to
find the area. Then solve.

S: (Decide on a strategy and solve.)
T: What is the area of Amir’s bedroom?
S: 105 square feet!

Invite students to share which strategy they chose and why, and
to articulate how they used the strategy to solve the problem.
For the break apart and distribute strategy, students may have
broken the rectangle apart several different ways.

Continue with the following suggested examples, encouraging
students to try different strategies:

= Maya helps her family tile the bathroom wall. It
measures 12 feet by 11 feet. How many square-foot
tiles does Maya need to cover the wall?

=  Francis washes all of the windows outside his parents’
bookstore. There are 5 windows, each one is 6 feet
wide and 8 feet high. What is the total area of the
windows that Francis washes?

Problem Set (10 minutes)

Students should do their personal best to complete the Problem
Set within the allotted 10 minutes. For some classes, it may be
appropriate to modify the assignment by specifying which
problems they work on first. Some problems do not specify a
method for solving. Students solve these problems using the
RDW approach used for Application Problems.

I COMMON Lesson 12: Solve word problems involving area.
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MULTIPLE MEANS OF
ACTION AND
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Offer planning and strategy
development support to learners if
needed. Some learners may use a
method simply because they are not
fluent in an alternative method. Model
a think-aloud in which you consider
two or more strategies, reason about
your selection, and solve. This may
take more time than allotted here. You
may want to pre-teach to preserve the
pace of the lesson and to maximize
every student’s participation.

NOTES ON
MULTIPLE MEANS OF
ENGAGEMENT:

During the Problem Set, extend
Problem 4 for students working above
grade level. Have students model all
possible rectangles with an area of 64.
Or, have students model up to eight
ways of breaking their rectangle (Part
b) into two smaller rectangles. Make it
an exciting, perhaps timed,
competition. Always offer challenges
and extensions to learners as
alternatives, rather than additional
“busy” work.
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NYS COMMON CORE MATHEMATICS CURRICULUM

Student Debrief (10 minutes)

Lesson Objective: Solve word problems involving area.

The Student Debrief is intended to invite reflection and
active processing of the total lesson experience.

Invite students to review their solutions for the Problem
Set. They should check work by comparing answers
with a partner before going over answers as a class.
Look for misconceptions or misunderstandings that can
be addressed in the Debrief. Guide studentsin a
conversation to debrief the Problem Set and process
the lesson.

You may choose to use any combination of the
guestions below to lead the discussion.

=  What shape is the sticky note in Problem 1?
How do you know?

= Share student explanations to Problem 2(b).

=  What is another way the artist’s mural in
Problem 3 could have been broken apart?

=  How did you identify Alana’s pattern in
Problem 4?

= Discuss how you found the area of two pieces
of Jermaine’s paper in Problem 5. Why was it
necessary to find the missing side length first?
Are there any other ways to find the area of
the two pieces of paper? (81 —27 =54 sgcm.)

=  How were all of today’s word problems
related? Does the unknown in a problem
change the way you solve it? Why or why not?

Exit Ticket (3 minutes)

After the Student Debrief, instruct students to complete
the Exit Ticket. A review of their work will help you
assess the students’ understanding of the concepts that
were presented in the lesson today and plan more
effectively for future lessons. You may read the
guestions aloud to the students.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 12 Problem Set

Name Date

1. Each side on a sticky note measures 9 centimeters. What is the area of the sticky note?

2. Stacy tiles the rectangle below using her square pattern blocks. 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.

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

I COMMON Lesson 12: Solve word problems involving area.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 12 Problem Set

3. An artist paints a 4 x 16 foot mural on a wall. What is the total area of the mural? Use the break apart

and distribute strategy.

10 ft 6 ft

4 ft

4. Alanatiles the 3 figures below. She says, “I’'m making a pattern!”

a. Find the area of the Alana’s 3 figures and explain her pattern.

b. Draw the next 2 figures in Alana’s pattern and find their areas.

5. Jermaine glues 3 identical pieces of paper as shown below and makes a square.

length of 1 piece of paper. Then find the total area of 2 pieces of paper.

9cm

9cm

I COMMON Lesson 12: Solve word problems involving area.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 12 Exit Ticket

Name Date

1. A painting has an area of 63 square inches. One side length is 9 inches. What is the other side length?

9 inches

Area = 63 square inches

2. Judy’s mini dollhouse measures 4 inches by 16 inches. What is the total area of the dollhouse?

COMMON Lesson 12: Solve word problems involving area. n
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 12 Homework

Name Date

1. Asquare calendar has sides that are 9 inches long. What is the calendar's area?

2. Each is 1 square unit. Sienna uses the same square units to draw a 6 x 2 rectangle and says that

it has the same area as the rectangle below. |s she correct? Explain why or why not.

3. The surface of an office desk has an area of 15 square feet. Its length is 5 feet. How wide is the office
desk?

COMMON Lesson 12: Solve word problems involving area. n
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 12 Homework

4. Arectangular garden has a total area of 48 square yards. Draw and label two possible rectangular
gardens with different side lengths having the same area.

5. Lila makes the pattern below. Find and explain her pattern. Then draw the fifth figure in her pattern.

COMMON Lesson 12: Solve word problems involving area. n
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Lesson 13

Objective: Find areas by decomposing into rectangles or completing
composite figures to form rectangles.

Suggested Lesson Structure

B Fluency Practice (12 minutes)

[ Application Problem (6 minutes)
Concept Development (32 minutes)

Bl Student Debrief (10 minutes)
Total Time (60 minutes)

Fluency Practice (12 minutes)

= Group Counting 3.0A.1 (4 minutes)
= Find the Common Products 3.0A.7 (8 minutes)

Group Counting (4 minutes)

Note: Group counting reviews interpreting multiplication as repeated addition.

Direct students to count forward and backward, occasionally changing
the direction of the count.

=  Threes to 30 5 (I S
=  Sixes to 60 /.74 % . ] 4 Kl
. | ’/. ' 4
* Eightsto 80 toi = 1,7 7 T
=  Ninesto90 W /’ PGy
) () P ) v i
. . lox?’] v/ | // /"‘. /”/ £|
Find the Common Products (8 minutes) )0 /,/ /o
. < [ &
Materials: (S) Blank paper Srf=<.) / W
Note: This fluency reviews multiplication patterns. 10441 50
After listing the multiples of 4 and 8, guide students through the ) = | ¥
following steps. - {" o
l‘ Y v 4
T: Draw a line to match the numbers that appear in both L= 53X
columns. = 1Xxa
0y X0
S: (Match 8, 16, 24, 32, and 40.) o
COMMON Lesson 13: Find areas by decomposing into rectangles or completing composite
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 13

T: (Write 2 x 4 = 8, etc., next to each matched number on the left half of the paper.) Write the rest of
the number sentences like | did.

S:  (Write number sentences.)

(Write 8 = 1 x 8, etc., next to each matched number on the right half of the paper.) Write the rest of
the number sentences like | did.

(Write number sentences.)
(Write 2 x4 = __ x8.) Say the true number sentence.
2x4=1x8.

(Write 2 x 4 =1 x 8.) Write the remaining equal facts as number sentences.
(Writedx4=2x8,6x4=3%x88x4=4x8,and10x4=5x38.)
Discuss the patterns in your number sentences.

J 49 49

Application Problem (6 minutes)

o . . . NOTES ON
Anll finds the area of a 5 inch by 17 inch rectangle by breaking it MULTIPLE MEANS OF
into 2 smaller rectangles. Show one way that he could have )
solved the problem. What is the area of the rectangle? S e
Students who solve the Application
|0 in. T i 2 Problem quickly may enjoy comparing
' The area of Hhe their solution strategy with others.
Bim [ | ux.}m.-:jlf 15 Er;"t' i, They may discuss or journal about their
L reasoning.

5'11"]': J:E'atluﬁ#{f_gi"ﬂ
5zl = S *35 = %5

Note: This problem reinforces the strategy of breaking a larger shape apart into 2 smaller shapes to find the
total area.

Concept Development (32 minutes)

Materials: (S) Personal white boards, grid template

Problem 1: Add using the break apart strategy to find area of a
composite shape.

Distribute one grid template to each student. Draw or project
the shape shown at right.

T: Draw and shade the shape on your grid template.
(Draw and shade.)

S
T: How do you find the area of a rectangle?
S:  Multiply the side lengths!

COMMON Lesson 13: Find areas by decomposing into rectangles or completing composite ny
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 13

T: Talk to your partner: Can we find the area of the
shaded figure by multiplying side lengths? How do you
know?

S:  No, because itisn’t a rectangle. = We can count the unit squares inside, though.

In the Application Problem, we used the break apart and distribute strategy to find the area of a
larger rectangle by breaking it into smaller rectangles. Turn and talk to your partner: How might we
use a strategy like that to find the area of the shaded figure?

S:  We can break it into a square and a rectangle. = We can break it into three squares.
T: Draw a dotted line to show how to break the shaded figure apart into a square and rectangle.
S:  (Draw.)
T: (Model as shown at right.) What equation tells you the
area of the square on top?
S: 2x2=4|
What equation tells you the area of the rectangle on
bottom?
S: 2x4=8! e
How do we use those measurements to find the area
of the shaded figure?
WTRA S: Addthem together!
T: Whatis the sum of 8 and 4?
S: 12.
T: What s the area of the shaded figure?
S: 12 square units!

Draw or project the shape shown at right.

T: We can also find the area of the shaded figure by
thinking about a 4 x 4 square with missing units. Turn
and talk to your partner: How can we find the shaded
area using our square?

S:  The area of the square is 16 square units. = Since the
entire square isn’t shaded, we need to subtract the 4
units that are unshaded. = 16 — 4 = 12 square units.

T: There are different strategies of finding the area of a figure. It
just depends on how you choose to look at it.

Continue with the following suggested examples:

COMMON Lesson 13: Find areas by decomposing into rectangles or completing composite ny
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Problem 2: Subtract to find area of a composite shape.

6cm
Draw or project the shape shown at right.

T: This figure shows a small rectangle cut out of a larger,

shaded rectangle. How can we find the area of the

shaded figure?

6cm

S:  We can break apart the shaded part. = Or we can 4 cm

subtract the unshaded area from the shaded square. 2

cm

T: (Shade in the white shape.) We now have a large, shaded

square. Write a number sentence to find the area of the large
square.

S: (Write6 x 6=36.)

T: Whatis the area of the square?

S: 36 square centimeters.

T: (Erase the shading inside the white rectangle.) Beneath the number sentence you just wrote, write
a number sentence to find the area for the shape we “cut out.”

S: (Write2x4=8.)

T: What is the area of the white shape?

S: 8 square centimeters.

T: The area of the square is 36 square centimeters. We cut out, or took away, 8 square centimeters of

shading. Turn and talk to you partner. How can we find the area of the shaded region?
S:  Subtract 8 square centimeters from 36 square centimeters!
T: Write a number sentence to find the area of the shaded region.
S: (Write 36 -8=128.)

Continue with the following example:

6in

3in

4in 2in

Problem 3: Subtract to find area of a composite shape with 11 ft
missing side lengths.

Draw or project the shape shown at right. aft

T: This figure also shows a small rectangle cut out of a 9 ft

larger, shaded rectangle, but what is missing? ft
S:  The side lengths of the smaller rectangle.

Do we have enough information to find the side
lengths of the smaller rectangle? ft 5ft

I COMMON Lesson 13: Find areas by decomposing into rectangles or completing composite
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S:  No, I don’t think so. = We know the side
lengths of the larger rectangle. 2 Maybe we
can subtract to the find the missing side lengths.

T: Opposite sides of a rectangle are equal. Since we know

the length of the rectangle is 9 feet, what is the
opposite side length?

S:  9feet.

T:  You can then find the missing lengths by subtracting
the total, 9 feet, from the known length, 4 feet.

S:  The missing length is 5 feet!

T: Use the same strategy to find the missing width.

S: (Writell-5=6.)

T: What is the missing width?

S: 6 feet!

T: Can we now find the area of the shaded figure?

S: Yes!

T: With your partner, find the area of the shaded figure.

Problem Set (10 minutes)

Lesson 13

NOTES ON
MULTIPLE MEANS OF
ENGAGEMENT:

Extend Problem 3 for students working
above grade level. Challenge students
to think about a real life scenario in
which this model might be used and to
write a word problem to match.
Always offer challenges and extensions
to learners as alternatives. Here, a
student might be given the option of
solving one other problem in addition
to this extension. Another option
would be to direct students to solve
the problem you intend to discuss in
the Student Debrief.

Students should do their personal best to complete the
Problem Set within the allotted 10 minutes. For some
classes, it may be appropriate to modify the assignment by
specifying which problems they work on first. Some
problems do not specify a method for solving. Students
solve these problems using the RDW approach used for
Application Problems.

Student Debrief (10 minutes)

Lesson Objective: Find areas by decomposing into
rectangles or completing composite figures to form
rectangles.

The Student Debrief is intended to invite reflection and
active processing of the total lesson experience.

Invite students to review their solutions for the Problem
Set. They should check work by comparing answers with a
partner before going over answers as a class. Look for
misconceptions or misunderstandings that can be

—

engage™”

addressed in the Debrief. Guide studentsin a

conversation to debrief the Problem Set and process the lesson.
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Lesson 13

You may choose to use any combination of the questions below to lead the discussion.

How did you break apart the rectangles in Figure
4?. Did anyone break apart the rectangles in a
different way? (A rectangle of 10 by 2).

In Problem 2, a 4-cm by 3-cm rectangle was cut
out of a bigger rectangle. What other
measurements could have been cut out to keep
the same area for the shaded region?

How did you find the unknown measurements in
Problem 3?

How were today’s strategies examples of using
what we know to solve new types of problems?

Exit Ticket (3 minutes)

After the Student Debrief, instruct students to complete
the Exit Ticket. A review of their work will help you assess
the students’ understanding of the concepts that were
presented in the lesson today and plan more effectively
for future lessons. You may read the questions aloud to

the students.

Lesson 13:
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1.

NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 13 Problem Set

Name Date
Each of the following figures is made up of 2 rectangles. Find the total area of each figure.
Figure 1
Figure 2
A C
B D
E Rigure 4
Rigure 3
F

G

H
Figure 1: Areaof A+AreaofB: _ 18 + = sg units

Figure 2: Area of C + Area of D: + = sq units
Figure 3: Area of E + Area of F: + = sq units
Figure 4: Area of G + Area of H: + = sq units

I COM MON Lesson 13: Find areas by decomposing into rectangles or completing composite engage ny

CORE figures to form rectangles.
Date: 9/30/13

This work is licensed under a

i(ec : ibut : i :
( ) BY:=NE-SA Creative Commons Attribution-NonCommercial-ShareAlike 3.0 Unported License.

© 2013 Common Core, Inc. Some rights reserved. commoncore.org

4.D.20




NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 13 Problem Set

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

9cm

10 cm Area of the shaded region: - = sqcm

3cm

4 cm

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

4cm
cm
cm
7cm —
3cm a. Label the missing measurements.
b. Area of the big rectangle: x = sgcm
9cm
c. Area of the small rectangle: x = sgcm
d. Find the area of the shaded region.
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Name Date

The following figure is made up of 2 rectangles. Find the total area of the figure.

Area of A + Area of B: + = sq units
COM MON Lesson 13: Find areas by decomposing into rectangles or completing composite ny
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Name Date

1. Each of the following figures is made up of 2 rectangles. Find the total area of each figure.

Figure|l
Figure 2 C
A
B D
Figure 3
Figure 4
E F ) H
G I
1
Figure 1: Area of A + Area of B: + = sqg units
Figure 2: Area of C + Area of D: + = sq units
Figure 3: Area of E + Area of F: + = sq units
Figure 4: Area of G + Area of H: + = sq units
COM MON Lesson 13: Find areas by decomposing into rectangles or completing composite
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Lesson 13 Homework m

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

7cm

8cm

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

6cm

4cm

9cm
II COM MON Lesson 13:
CORE
Date: 9/30/13
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8cm

Find areas by decomposing into rectangles or completing composite
figures to form rectangles.

Area of the shaded region: - = sqgcm
a. Label the missing measurements.
b. Area of the big rectangle: X = sqgcm
c. Area of the small rectangle: X = sgcm

d. Find the area of the shaded region.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 14

Lesson 14

Objective: Find areas by decomposing into rectangles or completing
composite figures to form rectangles.

Suggested Lesson Structure

Bl Fluency Practice (15 minutes)

[ Application Problem (5 minutes)
Concept Development (30 minutes)

B Student Debrief (10 minutes)
Total Time (60 minutes)

Fluency Practice (15 minutes)

= Group Counting 3.0A.1 (3 minutes)
= Multiply by 8 3.0A.7 (7 minutes)
= Find the Area 3.MD.7 (5 minutes)

Group Counting (3 minutes)

Note: Group counting reviews interpreting multiplication as repeated addition.
Direct students to count forward and backward, occasionally changing the direction of the count.

=  Foursto40

= Sixes to 60
= Sevensto 70
= Ninesto 90

Multiply by 8 (7 minutes)
Materials: (S) Multiply By 8 Pattern Sheet (6—10)

Note: This activity builds fluency with multiplication facts using units of 8. It works toward students knowing
from memory all products of two one-digit numbers. See G3—M4—Lesson 2 for the directions for
administration of a Multiply By pattern sheet.

T: (Write6x8=__.) Let’s skip-count up by eights to solve. (Count with fingers to 6 as students
count.)

S: 8,16, 24, 32, 40, 48.

COMMON Lesson 14: Find areas by decomposing into rectangles or completing composite ny
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S:

Let’s skip-count down to find the answer, too. Start at 80. (Count down with fingers as students
count.)

80, 72, 64, 56, 48.

Let’s skip-count up again to find the answer, but this time start at 40. (Count up with fingers as
students count.)

40, 48.

Continue with the following possible sequence: 8 x8,7 x 8, and 9 x 8.

T: (Distribute Multiply by 8 pattern sheet.) Let’s practice multiplying by 8. Be sure to work left to right
across the page.
Find the Area (5 minutes) Figures for Find the Area

Materials: (S) Personal white boards

Note:

supports the perception of the composite shapes by moving from part to whole
using a grid.

T:

U A

Continue with the other figures.

Application Problem (5 minutes)

a. Break apart the shaded figure into 2 rectangles. Then add to find the area of

This fluency reviews the relationship between side lengths and area and

(Project the first figure on the right.) On your boards, write a number
sentence to show the area of the shaded rectangle.

(Write 5 x 2 = 10 square units or 2 x 5 = 10 square units.)

Write a number sentence to show the area of the unshaded rectangle.

(Write 3 x 2 = 6 square units or 2 x 3 = 6 square units.)

(Write __sq units + __sq units = __ sqg units.) Using the areas of the
shaded and unshaded rectangle, write an addition sentence to show the
area of the entire figure.

(Write 10 sq units + 6 sg units = 16 sq units or 6 sq units + 10 sq units = 16
sq units.)

the shaded figure below.

b. Subtract the area of the unshaded rectangle from the area of the large rectangle to check your answer in

Part (a).
COMMON Lesson 14: Find areas by decomposing into rectangles or completing composite ny
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41/,

Concept Development (30 minutes)

Materials: (S) Personal white boards, Problem Set

Problem 1: Choose an appropriate method for finding the area
of a composite shape.

Distribute one Problem Set to each student. Project the shape
to the right.

T: What two strategies did we learn yesterday to find the
area of a non-rectangular shape?

S: We can break the shape apart into smaller rectangles
and then add the areas of the smaller rectangles
together. - Or, find the area of the larger rectangle
and subtract the area of the “missing” part.

T: Look at the figure in Problem 1(a).
What is the unknown width?

S: 5 centimeters! = 2 centimeters plus 3 centimeters is 5
centimeters.

T: Label that on your figure. Then write the equation
used to find the area of each of the smaller rectangles.

(Record on Problem Set.)

What is the area of the top rectangle?

10 square centimeters!

What is the area of the bottom rectangle?
9 square centimeters!

e I A

On your Problem Set, write the number sentence used
to find the area of the whole figure. Be sure to answer

Lesson 14:
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Note: This problem reviews G3—M4—Lesson 13’s concept of finding area of composite shapes. Students may
choose to break apart their rectangles in different ways for Part (a).

2¢cm

3cm

NOTES ON

MULTIPLE MEANS OF

ENGAGEMENT:
Students working below grade level
may benefit from sentence frames to
assist their writing the equations to

find the area in Problem 1. You may
provide the following:

X = square centimeters
X = square centimeters
sqcm + sqcm = square

centimeters

The area is square centimeters.
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in a complete sentence!

T: What is the total area of the figure? NOTES ON
S: 19 square centimeters! MULTIPLE MEANS OF
Continue with Problem 1(b) from the Problem Set. ENGAGEMENT:
Adjust the numbers in Problem 2 of the
Problem 2: Solve a word problem involving area of non- Concept Development to challenge
rectangular shapes. students working above grade level.

. . . . Or, offer an alternative challenge, such
Write or project the following problem: Fanny has a piece of

fafbric 8 feet long and 5 feet wide. She cuts out a rectangular find the area of a non-rectangular
piece that measures 3 feet by 2 feet. How many square feet of shape that they can refer back to when
fabric does Fanny have left? needed.

as scripting and recording the steps to

T: Draw and label Fanny’s fabric.

T: How bigis the piece that Fanny cuts out?
S: 3 ftby2ft.
T

Work with your partner to draw the piece of fabric that Fanny cuts out.
Label the measurements of the piece being cut out. 5ft

S:  (Draw as shown at right. Note: The 3 ft by 2 ft piece can be taken out of
any part of the original rectangle, including at an angle.)

What’s the best way for us to find the area of the remaining fabric?

S:  Find the area of the original piece, then subtract the area of what was 8 ft
cut out.

Write an equation to find the area of the original piece of fabric.

S:  (Write 8 x5 =40 sq ft.)
T: Beneath what you just wrote, write a number sentence

to find the area of the piece of fabric Fanny cuts out.
T: What is the area of the piece that is cut out? 5 ft
S: 6 square feet! :3 i
T: What expression tells us the area of the remaining fabric? |
S: 40-6. i
T: 40-6 equals? gft| 21t
S: 34!
T: How much fabric does Fanny have left?
S: 34 square feet!

Problem Set (10 minutes)

Students should do their personal best to complete the Problem Set within the allotted 10 minutes. For
some classes, it may be appropriate to modify the assignment by specifying which problems they work on
first. Some problems do not specify a method for solving. Students solve these problems using the RDW
approach used for Application Problems.
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Student Debrief (10 minutes)

Lesson Objective: Find areas by decomposing into
rectangles or completing composite figures to form
rectangles.

The Student Debrief is intended to invite reflection and
active processing of the total lesson experience.

Invite students to review their solutions for the Problem
Set. They should check work by comparing answers with a
partner before going over answers as a class. Look for
misconceptions or misunderstandings that can be
addressed in the Debrief. Guide studentsina
conversation to debrief the Problem Set and process the
lesson.

You may choose to use any combination of the questions
below to lead the discussion.

=  Lead a discussion about the strategy choice for
Problems 1(a) and 1(b). Could the strategies
have been reversed for these two problems?

= What steps did you need to follow to solve
Problem 2? How were you able to find the area
of the smaller rectangle?

= |nvite students to share their drawings for
Problem 3. In what ways are they similar? In
what ways are they different?

=  Why did Tila and Evan wind up with the same
amount of paper in Problem 4? If they both cut
their rectangles from the corners of their papers,
would they both be able to cut out a

Lesson 14 m
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Exit Ticket (3 minutes)

After the Student Debrief, instruct students to complete the Exit Ticket. A review of their work will help you
assess the students’ understanding of the concepts that were presented in the lesson today and plan more
effectively for future lessons. You may read the questions aloud to the students.
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Name Date

1. Find the area of each of the following figures. All figures are made up of rectangles.

a. 2cm
""""" x
3cm
L e | o
I T "
2cm 3cm
b l 1m
4m

Ilm

2. The figure below shows a small rectangle in a big rectangle. Find the area of the shaded part of the

figure.
A
i1m
2m Im
5m |«—— —>
A
2m
A 4
6m
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3. A paper 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?

4, Tila and Evan both have paper rectangles measuring 6 cm by 9 cm. Tila cuts a 3 cm by 4 cm rectangle out
of hers and Evan cuts a 2 cm by 6 cm rectangle out of his. Tila says she has more paper left over. Evan
says they have the same amount. Who is correct? Show your work below.
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Name Date

Mary draws an 8 cm by 6 cm rectangle on her grid paper. She shades a square with a side length of 4 cm
inside her rectangle. What area of the rectangle is left unshaded?
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Name Date

1. Find the area of each of the following figures. All figures are made up of rectangles.

6 feet 3 feet
a L < )
I | 'I
8 feet
3 feet
, 8 inches |
[ g
b. 5
5 inches
+
3inches
— 4
1
2 inches 4 inCheS
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2. The figure below shows a small rectangle cut out of a big rectangle.

10 feet
12 feet
7 feet
e 3 feet 2 feet
< > < >
N
2 feet
\ 4

a. Label the side lengths of the unshaded region.

b. Find the area of the shaded region.
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Lesson 15

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

Suggested Lesson Structure

B Fluency Practice (15 minutes)
Concept Development (35 minutes)
B Student Debrief (10 minutes)
Total Time (60 minutes)

Fluency Practice (15 minutes)

= Group Counting 3.0A.1 (3 minutes)
= Multiply by 9 3.0A.7 (7 minutes)
= Find the Area 3.MD.7 (5 minutes)

Group Counting (3 minutes)

Note: Group counting reviews interpreting multiplication as repeated addition.
Direct students to count forward and backward, occasionally changing the direction of the count.

= Threes to 43
=  Sixes to 60

= Sevensto 70
= Eightsto 80

Multiply by 9 (7 minutes)
Materials: (S) Multiply by 9 Pattern Sheet (1-5)

Note: This activity builds fluency with multiplication facts using units of 9. It works toward students knowing
from memory all products of two one-digit numbers. See G3—-M4-Lesson 2 for the directions for
administration of a Multiply By pattern sheet.

T: (Write5x9= .) Let’s skip-count by nines to find the answer. (Count with fingers to 5 as
students count.)
S: 9,18, 27, 36, 45. (Record on the board as students count.)

(Circle 45 and write 5 x 9 = 45 above it. Write 3 x9 = .) Let’s skip-count up by nines again.
(Count with fingers to 3 as students count.)
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S: 9,18, 27.

Let’s see how we can skip-count down to find the answer, too. Start at 45 with 5 fingers, 1 for each
nine. (Count down with your fingers as students say numbers.)

S: 45 (5 fingers), 36 (4 fingers), 27 (3 fingers).
Repeat the process for 4 x 9.

T: (Distribute Multiply by 9 Pattern Sheet.) Let’s practice multiplying by 9. Be sure to work left to right
across the page.

Find the Area (5 minutes)
Materials: (S) Personal white boards

Note: This fluency reviews the relationship between side lengths and area and supports the perception of the
composite shapes by moving from part to whole using a grid.

T: (Project the figure on the right.) On your boards, write a
number sentence to show the area of the shaded rectangle.

S:  (Write 4 x 2 = 8 square units or 2 x 4 = 8 square units.)

Write a number sentence to show the area of the unshaded
rectangle.

S:  (Write 3 x 2 = 6 square units or 2 x 3 = 6 square units.)

(Write __squnits+ __squnits=__ sq units.) Using the areas of the shaded and unshaded
rectangles, write an addition sentence to show the area of the entire figure.

S:  (Write 8 sq units + 6 sq units = 14 sq units or 6 sq units + 8 sq units = 14 sqg units.)

Continue with the figures below:

Concept Development (35 minutes)

Materials: (S) Problem Set, ruler
i . This lesson is designed to be completed
T: For the next two days, you are going to be architects. . -
. . in two days. For early finishers, please
Today you are going to use a floor plan that your clients refer to the optional activities
designed to find the area in square centimeters of each suggested in G3—M4—Lesson 16.
room in the house. Look at the floor plan. What will
you need to do before you can find the areas?
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Lesson 15

S:  We need to find the side lengths of each room. > We
need to know the lengths and widths of the rooms. NOTES ON
T: Use your ruler to measure the side lengths of Bedroom MULTIPLE MEANS OF
1in centimeters. What is the length? ACTION AND
S: 5cm. EXPRESSION:
T:  Whatis the width? Some students may benefit from a
S 12cm review of how to use a ruler to
. . . measure. Have them try the following:
T: Write an expression to show how to find the area of
= Place the zero end of the ruler
Bedroom 1. against the line to be measured.
S: (Write5x12.) = Make sure the zero tick mark is
T:  (Write Multiply Side Lengths on a chart labeled lined up against the beginning of
Strategies We Can Use to Find Area.) What strategy the side length.
can you use to find the area since this fact is so large? " Read the last number on the ruler
that is by the end of the side length.
S:  The break apart and distribute strategy! ) ) .
To make measuring easier, try the tips
(Add the strategy to the chart.) What about the rooms el
that aren’t rectangles, how will you find their areas? = Darkentthellinesitolbelmeasured!
S: We can find the areas of smaller rectangles and add = Qutline the lines with glue to make
them together to get the area of a room that isn’t a tactile model.
rectangular. = Yeah, that’s the break apart and add = Provide large print rulers.
strategy we just learned. = Or, we might be able to = Give the option of using centimeter
find the area of a large rectangle and then subtract the blocks to measure.
area of a smaller rectangle.
T: (Add the strategies to the chart.) Look at the floor plan

and use what we’ve learned about area to help you
answer Problem 1. (Allow students time to answer

Problem 1.) Work with a partner to find the areas of NOTES ON

the rooms and the hallway in the floor plan. Record MULTIPLE MEANS OF
the areas and the strategy you use to find each area in ACTION AND

the chart in Problem 2. EXPRESSION:

Problem Set (20 minutes)

Students should do their personal best to complete the Problem
Set within the allotted 20 minutes. For some classes, it may be
appropriate to modify the assignment by specifying which
problems they work on first. Some problems do not specify a
method for solving. Students solve these problems using the
RDW approach used for Application Problems.

To ease the task of constructing a
response for Problems 3-5 of the
Problem Set, allow English language
learners and others to discuss their
reasoning prior to writing. Discussions
can be in first languages, if beneficial.
Also provide English language learners
with sentence frames, such as those
given below.

The _ has the biggest area. My

prediction was right/wrong

because_

There are/aren’t enough tiles

because
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Student Debrief (10 minutes)

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

The Student Debrief is intended to invite reflection and
active processing of the total lesson experience.

Invite students to review their solutions for the Problem
Set. They should check work by comparing answers
with a partner before going over answers as a class.
Look for misconceptions or misunderstandings that can
be addressed in the Debrief. Guide studentsin a
conversation to debrief the Problem Set and process
the lesson.

You may choose to use any combination of the
questions below to lead the discussion.

= Explain to a partner your choice for the
prediction you made in Problem 1. What have
you learned about area that helped you make
your prediction?

=  What strategy did you use to find the area of
the living room? Is there more than one way
to break apart the living room into smaller
rectangles? Explain two different ways to a
partner.

=  How many more tiles do your clients need to
have enough tiles for the bathroom floor? If
they buy another box of tiles, how many will
be left over?
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Exit Ticket (5 minutes)
. . L om 5em
After the Student Debrief, instruct students to complete
the Exit Ticket. A review of their work will help you Som Bedroom 1 Bathroom | Sca
assess the students’ understanding of the concepts that
were presented in the lesson today and plan more
effectively for future lessons. You may read the
questions aloud to the students. _
Kitchen
beom Hallway % Bedroom 2
{3
'1 {rm
[km Dining Room Dim D tm
New |
| btm
lftn [ Living Room
I
Mim | 0 o
LSRN et = engage™ wu
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Multiply.

9 x 1 = 9 x 2 = 9x 3 = 9 x 4 =
9 x 5 = 9 x 1 = 9 X A= 9 x 1 =
9 x 3 = 9 x 1 = 9 x 4 = Bix -
9.x S:= 9 x 1 = 9 i 2o 9 X 3=
9 x 2 = 9 x 4 = 9 x 2 = DX 5=
9K 2 = 9 x 1 = Qx5 2= 9 x 3 =
9K . 9 x 3 = 9 x° 2= - I O SR
9 x 4 = 9 x 3 = XD m 9 x 3 =
9 x 4 = 9 x 1 = 9 x 4 = 9 X 2=
9 x 4 = 9 x 3 = 9 x 4 = 9 x 5 =
9 x 4 = 9 x 5 = 9 x 1 = NG RRE
9 X 2 = 9 x 5 = 9. %3 = 9 % 5=
9 x 4 = 9 x 2 = 9 x 4 = 9 x 3 =
9 x 5 = 9 x 3 = giRvAde 9 x 4 =
9 x 3= 9 x 5 = 9 x 2 = 9 x 4 =
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Name Date

1. Make a prediction: Which room looks like it has the biggest area?

2. Record the areas and show the strategy you used to find each area.

Room Area Strategy
Bedroom 1 sqgcm
Bedroom 2 sgcm
Kitchen sqgcm
Hallway sqcm
Bathroom sgcm
Dining Room sqcm
Living Room sqcm
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 15 PrOblem Set

3. Which room has the biggest area? Was your prediction right? Why or why not?

4. Your clients buy 3 boxes of square centimeter tiles. Each box has 8 tiles. Are there enough tiles to cover

the entire bathroom floor? Explain your answer.

5. Find the side lengths of the house without using your ruler to measure them and explain the process you

used.

Side lengths: centimeters and centimeters

6. What is the area of the whole floor plan? How do you know?

Area = square centimeters
I COMMON Lesson 15: Apply knowledge of area to determine areas of rooms in a given floor ny
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Lesson 15 Problem Set

The rooms in the floor plan below are rectangles or made up of rectangles.

Bedroom 1

Bathroom

Kitchen

Dining Room

Hallway

Bedroom 2

Living Room

I COMMON Lesson 15:
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 15 Exit TiCket

Name Date

Jack uses grid paper to create a floor plan of his room. Label the missing measurements and find the area of
the items listed below.

Desk
Table
Bed
Dresser
Name Equations Total Area
a. Jack’s Room square units
b. Bed square units
c. Table square units
d. Dresser square units
e. Desk square units
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Name Date

Use a ruler to measure the side lengths of each lettered room in centimeters. Then find the area. Use the
measurements below to match and label the rooms with the correct areas.

Kitchen - 28 square centimeters Garage — 72 square centimeters
Porch — 32 square centimeters Bedroom — 56 square centimeters
Bathroom — 24 square centimeters Hallway — 12 square centimeters
S
A B
D
C E
F
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Lesson 16

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

Suggested Lesson Structure

B Fluency Practice (15 minutes)
Concept Development (35 minutes)
B Student Debrief (10 minutes)
Total Time (60 minutes)

Fluency Practice (15 minutes)

= Group Counting 3.0A.1 (3 minutes)
= Multiply by 9 3.0A.7 (7 minutes)
= Find the Area 3.MD.7 (5 minutes)

Group Counting (3 minutes)

Note: Group counting reviews interpreting multiplication as repeated addition.
Direct students to count forward and backward, occasionally changing the direction of the count.
= Sixes to 60

= Sevensto 70
= Eights to 80

Multiply By 9 (7 minutes)
Materials: (S) Multiply By 9 Pattern Sheet (6—10)

Note: This activity builds fluency with multiplication facts using units of nine. It works toward students
knowing from memory all products of two one-digit numbers. See G3—M4-Lesson 2 for the directions for
administration of a Multiply By pattern sheet.

T. (Write6x9=___.) Let’s skip-count up by nine to solve. (Count with fingers to 6 as students count.)

S: 9,18, 27, 36, 45, 54.

T: Let’s skip-count down to find the answer, too. Start at 90. (Count down with fingers as students

count.)
S: 90, 81,72,63,54.
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T: Let’s skip-count up again to find the answer, but this time start at 45. (Count up with fingers as
students count.)

S: 45,54,
Continue with the following possible sequence: 8 x9,7 x9, and 9 x 9.

T: (Distribute Multiply By 9 pattern sheet.) Let’s practice multiplying by 9. Be sure to work left to right
across the page.

7in
Find the Area (5 minutes) 4in
Materials: (S) Personal white boards >in 2in
Note: This fluency reviews G3—M4—Lesson 14.
T: (Project the first figure on the right.) Find the areas of 6in
the large rectangle and the unshaded rectangle. Then
subtract to find the area of the shaded region. (Write 6in 2in
Area = square inches.) %) fim
S:  (Students work and write Area = 27 square inches.)
Continue with other figures. .
9in
Concept Development (35 minutes) gin e
Materials: (S) G3—M4—Lesson 15 Problem Set, ruler 4in

T: Today you will continue to find the area in square
centimeters of each room in the house.

Materials: (S) Optional Problem Set, centimeter grid paper, construction paper, glue

Optional: Create a floor plan with different side lengths for given areas.

If students finish early on the second day, they may work with a
partner to create a floor plan with the areas of the rooms that they
found. The task is for students to find new side lengths for each
room. Students should use their answers from the Problem Set to
ensure that they find different side lengths with the same area.
After they find new side lengths, they mark each room on
centimeter grid paper and then cut the rooms out. They will use
these centimeter grids to fit the rooms together to make their floor
plan. They will glue their final arrangement of rooms onto a piece
of construction paper. Allow students a few minutes to do a
gallery walk of the completed floor plans.
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Optional: Review strategies to find new side lengths of given areas.

T: Yesterday you found the areas of the rooms in a

floor plan that your clients designed. They like G;m
the area of each room, but they want to change A . 5
the way the rooms look. Your job today is to T thing the ij oom s e p‘;y)m: a.red.
create rooms with the same areas, but with L SERERT NIRRT 8 slagy s il in fof g e .
different side lengths. Are you up for the E [Bx1a: 5« ('.'u'wf:’ﬁ"’)‘ —=
challenge architects? il g (: ADrH AR
| 20 + )0 = O =
S:  Yes! s | g _u_' g19 = 5,
Look at the Problem Set. What is the area of the e !
hallway? | Bl R
S: 24 square centimeters. ‘ | —_—
‘ 5= 34
What are possible side lengths you can have for wo | B | DT E

the hallway and still have the same area?
S: 3and8. > 1and24. > 2and12. > 6and 4.

Talk to a partner: Which of these choices was T |t “.7,’ 28
used in the floor plan? [
S:  8and 3. = The numbers are just switched. venghoorn | BB sq.om

So when you redesign the floor plan today, be =
sure you don’t use that combination!

Dathvooes ‘Q_‘é.wm 5‘6 = ‘25

(Lqu)i (4x7)
- ko + 38
= 38

“ COMMON | s L I T
CORE
o

= 4l vt 80 engageny ==

Problem Set (25 minutes)

Students should do their personal best to complete the

1 Wi roce has the biggent area? Wine your prediction right? Wiy or why act?

Problem Set within the allotted 25 minutes. For some The likig voom Was Hoe bigger area. \Ues, iy predichby
classes, it may be appropriate to modify the assignment by uts vight Vecaus when You add the” arens of e
specifying which problems they work on first. Some f%l'(".'.,\.c,.v,fmlw,,l,rf lzllw"‘;;..'q.f»lfv;ﬂ'“{r!cyfm' o
problems do not specify a method for solving. Students S it sng S s
solve these problems using the RDW approach used for S %= 34 Zoe, I n

No Hrere avent ehough hiles for Hhe Bathroom Tloor

Application Problems. Tor . of Yhe bohroom s 359, Cm ad Yhe Hies

o W ). B M sa. Cy
would Oaly  pe enoughh ot 5q. Cun.
s T«n-wm-dmmmmu-(y-uwvmmunn—;u—da\lhumm

Student Debrief (10 minutes) = A

Sibebengihs: | [ combmetersand 17 centametens
T addel he sde lengths of Yhe Foows

Lesson Objective: Apply knowledge of area to determine o fed the sde /*"53¢”’5 o the hous, Ik

areas of rooms in a given floor plan. Hale
P - . atse?
The Student Debrief is intended to invite reflection and i (: AN

£ What i the wrws of the whvoe flaar plan? o 00 you heow?

active processing of the total lesson experience.
p g p m--_?(ginwomlm

Invite students to review their solutions for the Problem T found Yhe arn of the howse })! Qdd""j"
Set. They should check work by comparing answers with a the arees o the Yoous. ‘
partner before going over answers as a class. Look for b0t SetUYrt r25¢98 + 837 323
misconceptions or misunderstandings that can be
" :‘8;‘1“0"‘ ::.- ‘::.:ﬁ oot ues oy pyend st s il e engage"’ s
Lesson 16: Apply knowledge of area to determine areas of rooms in a given floor
IR SSMMON don. : engage Ny 4o
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Lesson 16

addressed in the Debrief. Guide students in a conversation to debrief the Problem Set and process the

lesson.

You may choose to use any combination of the questions below to lead the discussion.

= Explain to a partner how you found the side

lengths of the whole house without using your I om

ruler to measure.

= Canyou multiply the side lengths of the house to | 0
find the area of the house? Why or why not?
How did you find the area of the whole house?

= Do we usually measure rooms in centimeters?

What unit might each centimeter in this picture Ktchen

represent on a real house? (Yards, feet, or L Hallway o Bedroom2

meters.

) |y
Exit Ticket (3 minutes) Yoy OiningRoom |2l D tm
After the Student Debrief, instruct students to complete e
the Exit Ticket. A review of their work will help you assess ks btm
Wi

the students’ understanding of the concepts that were Yem |
presented in the lesson today and plan more effectively - : 0 cn

for future lessons. You may read the questions aloud to

the students.

I COM MON Lesson 16:
CORE

Date:
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Multiply.

9
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Apply knowledge of area to determine areas of rooms in a given floor

plan.
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Lesson 16 Pattern Sheet m

= 9 x 4 =
= 9 x 8 =
- 9 x 6 =
= 9 x 8 =
= 9 x 10 =
= 9 x 7 =
= 9 x 9 =
= 9 x 7 =
= 9 x 7 =
= 9 x 7 =
= 9 x 6 =
= 9 x 8 =
= 9 x 9 =
= 9 x 8 =
= 9 x 8 =

engage™’
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 16 PrOblem Set

Name Date

Optional: Record the new side lengths you have chosen for each of the rooms and show that these side
lengths equal the required area. For non-rectangular rooms, record the side lengths and areas of the small
rectangles. Then show how the areas of the small rectangles equal the required area.

Room New Side Lengths

Bedroom 1:

60 sgcm

Bedroom 2:

56 sqcm

Kitchen:

42 sqcm

I COMMON Lesson 16: Apply knowledge of area to determine areas of rooms in a given floor

CORE engage™’ aos
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 16 Problem Set

Room New Side Lengths

Hallway:

24 sqgcm

Bathroom:

25sqcm

Dining Room:

28 sqcm

Living Room:

88 sqcm

I COM MON Lesson 16: Apply knowledge of area to determine areas of rooms in a given floor

CORE engage™’ oss

Date: 9/30/13
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Name Date

Find the area of the shaded region. Then draw and label a rectangle with the same area.

7cm
4 cm
7cm
4cm
COM MON Lesson 16: Apply knowledge of area to determine areas of rooms in a given floor ny
I CORE plan. eng'a_g'e 4.D.56
Date: 9/30/13
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Name Date

Jeremy plans and designs his own dream playground on grid paper. His new playground will cover a total
area of 72 square units. The chart shows how much space he gives for each piece of equipment, or area. Use
the information in the chart to draw and label a possible way Jeremy can plan his playground.

Basketball Court 10 square units

Jungle Gym 9 square units
Slide 6 square units
Soccer Area 24 square units

COMMON Lesson 16: Apply knowledge of area to determine areas of rooms in a given floor ny
I CORE plan. engage 4.D.57
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NYS COMMON CORE MATHEMATICS CURRICULUM Mid-Module Assessment Task

Name Date

1. Jasmine and Roland each use unit squares to tile a piece of paper. Their work is shown below.

Jasmine’s Array Roland’s Array

a. Canone of the arrays be used to correctly measure the area of the piece of paper? If so, whose array
would you use? Explain why.

b. What is the area of the piece of paper? Explain your strategy for finding the area.

c. Jasmine thinks she can skip-count by sixes to find the area of her rectangle. Is she correct? Explain
why or why not.

I COMMON Module 4: Multiplication and Area

CORE Date: 10/1/13 eng' ageny 4.5.1
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NYS COMMON CORE MATHEMATICS CURRICULUM Mid-Module Assessment Task

2. Jaheim says you can create three rectangles with different side lengths using 12 unit squares. Use
numbers, equations, and words to show what Jaheim is saying.

3. The area of a rectangle is 72 square units. One side has a length of 9 units. What is the other side length?
Explain how you know using pictures, equations, and words.

I COMMON Module 4: Multiplication and Area
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NYS COMMON CORE MATHEMATICS CURRICULUM Mid-Module Assessment Task

4. Jax started to draw a grid inside the rectangle to | | | | |
find its area.

a. Use a straight edge to complete the drawing of
the grid.

b. Write both an addition and a multiplication
equation that you could use to find the area, then

solve.

5. Half of the rectangle below has been tiled with unit squares.

a. How many more unit squares are needed to fill in the rest of the rectangle?

b. What is the total area of the large rectangle? Explain how you found the area.

I COMMON Module 4: Multiplication and Area

CORE Date: 10/1/13 eng' ageny 4.5.3
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Mid-Module Assessment Task Topics A-B
Standards Addressed

Geometric measurement: understand concepts of area and relate area to multiplication and to
addition.

3.MD.5 Recognize area as an attribute of plane figures and understand concepts of area
measurement.

a. A square with side length 1 unit, called “a unit square,” is said to have “one square
unit” of area, and can be used to measure area.

b. A plane figure which can be covered without gaps or overlaps by n unit squares is said
to have an area of n square units.

3.MD.6  Measure areas by counting unit squares (square cm, square m, square in, square ft, and
improvised units).

3.MD.7 Relate area to the operations of multiplication and addition.

a. Find the area of a rectangle with whole-number side lengths by tiling it, and show
that the area is the same as would be found by multiplying the side lengths.

b. Multiply side lengths to find areas of rectangles with whole-number side lengths in
the context of solving real world and mathematical problems, and represent whole-
number products as rectangular areas in mathematical reasoning.

d. Recognize area as additive. Find areas of rectilinear figures by decomposing them
into non-overlapping rectangles and adding the areas of the non-overlapping parts,
applying this technique to solve real world problems.

Evaluating Student Learning Outcomes

A Progression Toward Mastery is provided to describe steps that illuminate the gradually increasing
understandings that students develop on their way to proficiency. In this chart, this progress is presented
from left (Step 1) to right (Step 4). The learning goal for each student is to achieve Step 4 mastery. These
steps are meant to help teachers and students identify and celebrate what the student CAN do now and what
they need to work on next.

COMMON Module 4: Multiplication and Area n
I CORE Date: 10/1/13 eng ag e y

This work is licensed under a

) @) By-nC-sA
2013 Common Core, Inc. Some rights reserved. commoncore.org t( ) Creative Commons Attribution-NonCommercial-ShareAlike 3.0 Unported License.

4.5.4




NYS COMMON CORE MATHEMATICS CURRICULUM

Mid-Module Assessment Task m

A Progression Toward Mastery

Assessment STEP 1 STEP 2 STEP 3 STEP 4
Task Item Little evidence of Evidence of some Evidence of some | Evidence of solid
and reasoning without | reasoning without | reasoning with a reasoning with a
Standards a correct answer. a correct answer. correct answer or correct answer.
Assessed evidence of solid
reasoning with an
incorrect answer.
(1 Point) (2 Points) (3 Points) (4 Points)
1 Response Response shows limited | Response includes Student correctly
demonstrates little reasoning with at least evidence of some answers:
3.MD.5 evidence of reasoning one correct answer. reasoning with three a. Jasmine’s array,
3.MD.6 without a correct correct answers, or giving strong
answer. evidence of solid evidence of
reasoning with an understanding that
incorrect answer. tiling must have no
gaps or overlaps.
b. The area is 24 tiles.
Provides appropriate
explanation of the
calculation including
counting or skip-
counting strategies.
c. Yes, there are 4 rows
of 6 squares so it is
possible to skip-
count by six.
2 Response Response shows limited | Student identifies at Student correctly
demonstrates little reasoning with at least | least two of three identifies three
3.MD.7b evidence of reasoning one correct answer. rectangles correctly. rectangles:
without a correct Response includes = 1x120r12x1
answer. evidence of accurate " 2x60r6x2
reasoning with
. " 3x40r4x3
pictures, numbers, or
words. Response shows
evidence of solid
reasoning using
pictures, numbers, and
words.
COMMON Module 4: Multiplication and Area ny
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Mid-Module Assessment Task m

A Progression Toward Mastery

3 Response Response shows limited | Student finds the Student correctly finds
demonstrates little reasoning without a missing side length of 8 | the missing side length
3.MD.7b evidence of reasoning correct answer. units but may not show | of 8 units. Response
: : without a correct enough work to clearly | shows evidence of solid
answer. justify the answer. reasoning using
pictures, numbers, and
words.
4 Response Response shows Student accurately Student correctly:
demonstrates little evidence of some completes the array a. Completes the array
3.MD.5 evidence of reasoning reasoning in attempt to | and finds the area of 48 with 8 columns and
without a correct write equations and sq cm, but may not 6 rows.
3.MD.6 answer. complete the array, but | accurately provide both b. Writes an addition
3.MD.7a work may notinclude a | addition and ' )
S equation (repeated
correct answer. multiplication N ]
equations addition of 8 sixes or
g ’ 6 eights); writes a
multiplication
equation (6 x 8 or
8 x 6); and gives an
area of 48 sq cm.
5 Response Response shows Student slightly Student correctly:
demonstrates little limited reasoning with miscalculates the a. Identifies that 16
3.MD.5a evidence of reasoning a correct answer in one | number of tiles needed tiles are needed to
e without a correct part. to fill the remaining fill the remaining
3.MD.5b .
answer to either part. area, but the area.
3.MD.7a ;
explanation shows b. Says the area of the
3.MD.7d evidence of solid .
. . large rectangle is 32
reasoning. Part (b) is .
square units.
correct based on the . .
dent's slieh Explanation gives
St? entss '|g t evidence of solid
miscalculation but not .
reasoning to
the correct answer of
32 units support answer.
COMMON Module 4: Multiplication and Area ny
CORE Date: 10/1/13 eng' ag e 4.5.6
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NYS COMMON CORE MATHEMATICS CURRICULUM Mid-Module Assessment Task m

Name Gl—na Date

1. Jasmine and Roland each use unit squares to tile a piece of paper. Their work is shown below.

Jasmine's Array Roland’s Array

G

a. Can one of the arrays be used to correctly measure the area of the piece of paper? If so, whose array
would you use? Explain why.

Jasmine’s array correctly measures the area of the prece
of paper. You cant have gaps or overlaps when you
Hle or it wont be h‘ﬁM—.

b. What is the area of the piece of paper? Explain your strategy for finding the area.

G tiles across and Y4 tiles down.

T can multiply Gx4=24 Ho find +he area.
Roland’s array is wrong so I have 4o use
Jasmine’s aray.

c. Jasmine thinks she can skip-count by sixes to find the area of her rectangle. Is she correct? Explain
why or why not.

YQS, Tasmine s correct  There are Y rows °'P siX
Squares So she can skfp-—courﬂ-: G, (2., f8, 24
T+t)s Faster if she multiplies.

Module 4: Multiplication and Area
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NYS COMMON CORE MATHEMATICS CURRICULUM Mid-Module Assessment Task m

2. Jaheim says you can create three rectangles with different side lengths using 12 unit squares. Use
numbers, equations, and words to show what Jaheim is saying.

1Z +iles

e AL EEND
4 +iles
G tiles
les ,.H%@L

TJaheim s correct. These are the ohly rec-l—amﬂleg
ou can make with 12 47les. You can 4wmn

them, but they will Il be the same :

G

iz

3. The area of a rectangle is 72 square units. One side has a length of 9 units. What is the other side length?
Explain how you know using pictures, equations, and words.

qQ units

I one side Ienj-}h 5 9units,
¥ % WA=l other side leng+h Ts
LSRR WY ‘\;\ewnﬁs beca.us“z,

Sx9="12.

-

I COMMON Module 4: Multiplication and Area ny
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4. Jax started to draw a grid inside the rectangle to
find its area. o

a. Use a straight edge to complete the drawing of »
the grid.

b. Write both an addition and a multiplication
equation that you could use to find the area, then
solve.

B+B+ BT+ 8+ =Yg o wnits[=
Gx8=U4Bsq units

5. Half of the rectangle below has been tiled with unit squares.

UxU=lbsqunits

Y

a. How many more unit squares are needed to fill in the rest of the rectangle?

TE there's b Squnits Tn one haH?) +here
will be |6 59 wnits in the other half +oo

You need |6 more tiles o frll Tt 1n.

b. What is the total area of the large rectangle? Explain how you found the area.
|6 + b =32 5q units.
T added +he Z halves +03e+ker Yo find the
Avtal area of the red'a_nﬂle.

Module 4: Multiplication and Area
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NYS COMMON CORE MATHEMATICS CURRICULUM End-of-Module Assessment Task

Name Date

1. Sarah says the rectangle on the left has the same area as the sum of the two on the right. Pam says they
do not have the same areas. Who is correct? Explain using numbers, pictures, or words.

2. Draw three different arrays that you could make with 36 square-inch tiles. Label the side lengths on each
of your arrays. Write multiplication sentences for each array to prove that the area of each array is 36
square inches.

I COMMON Module 4: Multiplication and Area
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3. Mr. and Mrs. Jackson are buying a new house. They are deciding between the two floor plans below.

House A

House B
3m
Py ge—
3m 3m
6m
10 m 10m
< 3m P>
4m 4m
12 m < 12m >

Which floor plan has the greater area? Show how you found your answer on the drawings above. Show your
calculations below.

COMMON Module 4: Multiplication and Area
CORE Date: 10/1/13
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4. Superior Elementary School uses the design below for their swimming pool.

10 m

| L]

6m

3m

1 L
-

17 m

a. Label the side lengths of Rectangles A and B on the drawing.

b. Find the area of each rectangle.

¢. Find the area of the entire pool. Explain how you found the area of the pool.

I ES%MON gllaz:tlle 4: ll/(l)l;llti/pilécation and Area engage ny 4.5.12
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End-of-Module Assessment Task Topics A-D
Standards Addressed

Geometric measurement: understand concepts of area and relate area to multiplication and to addition.

3.MD.5 Recognize area as an attribute of plane figures and understand concepts of area
measurement.

a. A square with side length 1 unit, called “a unit square,” is said to have “one square
unit” of area, and can be used to measure area.

b. A plane figure which can be covered without gaps or overlaps by n unit squares is said
to have an area of n square units.

3.MD.6  Measure areas by counting unit squares (square cm, square m, square in, square ft, and
improvised units).

3.MD.7 Relate area to the operations of multiplication and addition.

a. Find the area of a rectangle with whole-number side lengths by tiling it, and show that
the area is the same as would be found by multiplying the side lengths.

b. Multiply side lengths to find areas of rectangles with whole-number side lengths in the
context of solving real world and mathematical problems, and represent whole-
number products as rectangular areas in mathematical reasoning.

c. Use tiling to show in a concrete case that the area of a rectangle with whole-number
side lengths a and b + c is the sum of @ x b and a x c. Use area models to represent the
distributive property in mathematical reasoning.

d. Recognize area as additive. Find areas of rectilinear figures by decomposing them into
non-overlapping rectangles and adding the areas of the non-overlapping parts,
applying this technique to solve real world problems.

Evaluating Student Learning Outcomes

A Progression Toward Mastery is provided to describe steps that illuminate the gradually increasing
understandings that students develop on their way to proficiency. In this chart, this progress is presented
from left (Step 1) to right (Step 4). The learning goal for each student is to achieve Step 4 mastery. These
steps are meant to help teachers and students identify and celebrate what the student CAN do now and what
they need to work on next.

COMMON Module 4: Multiplication and Area n
I CORE Date: 10/1/13 eng ag e y

This work is licensed under a

) @) By-nC-sA
2013 Common Core, Inc. Some rights reserved. commoncore.org (( ){ Creative Commons Attribution-NonCommercial-ShareAlike 3.0 Unported License.

4.5.13




NYS COMMON CORE MATHEMATICS CURRICULUM

A Progression Toward Mastery

End-of-Module Assessment Task m

Assessment STEP 1 STEP 2 STEP 3 STEP 4
Task Item Little evidence of | Evidence of some Evidence of some Evidence of solid
and reasoning reasoning without | reasoning with a reasoning with a
Standards without a correct a correct answer or | correct answer or correct answer.
Assessed answer. with a partially evidence of solid
correct answer ina | reasoning with an
multi-step incorrect answer.
question.
(1 Point) (2 Points) (3 Points) (4 Points)
1 Response Student identifies that Student identifies that Student identifies that
demonstrates little or | Sarah is correct Sarah is correct. Response | Sarah is correct.
3.MD.7c no evidence of demonstrating evidence shows evidence of accurate | Explanation shows
3.MD.7d reasoning without a of limited reasoning to reasoning to support the evidence of solid
: : correct answer. support the answer. answer using at least one reasoning using multiple
representation. representations.
2 Student attempts, but | Student correctly draws | Student correctly draws and | Student correctly draws
is unable to draw any | and labels one array. labels two different arrays. and labels three different
3.MD.5b correct arrays with Side lengths are labeled | Side lengths are labeled in arrays. Side lengths are
: : labels. Multiplication | without units. A inches. Multiplication labeled in inches. Possible
3.MD.6 sentences are not multiplication sentence sentences are shown for arrays:
3.MD.7a shown. is shown. those two arrays. " 1x36
3.MD.7b
= 2x18
= 3x12
= 4x9
" 6x6
Correct multiplication
sentences are shown for
each array drawn.
3 Response Student miscalculates Response demonstrates Student demonstrates
demonstrates little or | one area. Student may correct calculations and correct area calculations
3.MD.7d no evidence of identify that House A area. Student identifies with answers:
: : reasoning without a has the greater area that House A has the = House A =102 sq
3.MD.7b correct answer. with limited reasoning. greater area. meters
= House B = 84 sq meters
Explanation identifies that
House A has the greater
area. Response provides
evidence of solid
reasoning.
I COMMON Module 4: Multiplication and Area ny
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A Progression Toward Mastery

Student:

a. Labels length and
width correctly, but
without units.

b. Calculates at least
two areas correctly.

c. May miscalculate the
total area.

Student answers Parts (a)
and (b) correctly, but may
miscalculate the total area.

End-of-Module Assessment Task m

Student correctly:

a. Labels length and width
of rectangles A and B,
including units:

= A=3mx7m
= B=3mx10m

b. Calculates the area of
each rectangle as:

= A=21sq meters
= B =30sq meters
= C=60sq meters

c. Calculates the total
area as 111 sq meters.

4 Attempts, but is
unable to answer any
part of the question

3.MD.5 correctly.
3.MD.7b
3.MD.7d
{ COMMON Module 4:
CO RE Date:

2013 Common Core, Inc. Some rights reserved. commoncore.org
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Name _ GTNA Date

1. Sarah says the rectangle on the left has the same area as the sum of the two on the right. Pam says they
do not have the same areas. Who is correct? Explain using numbers, pictures, or words.

=3 5 . '
Thic aréa |
4\ 20 squni™s (35)
5
' o (2
z = 3 ( thisarea +15=35
Cimas L (O Gune =

Qarah 1% YTgH'. The +wo on +he n‘glﬁ-
add up o 35 gq wnits, which T¢ +he
area of the one on the \ett.

2. Draw three different arrays that you could make with 36 square-inch tiles. Label the side lengths on each
of your arrays. Write multiplication sentences for each array to prove that the area of each array is 36
square inches.

¢ Tnches §inches
. ']_LF
é inches
Thd@s -~ ’ J l
Yx9q=3¢ sq inches

Gxb =36 sqTnches

12 Tnches

)
3xl2 =3¢ =] inches
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NYS COMMON CORE MATHEMATICS CURRICULUM End-of-Module Assessment Task m

3. Mr. and Mrs. Jackson are buying a new house. They are deciding between the two floor plans below.

House A House B
|1 2Zm 3m
B —
3x12=36gm = 343-9 [3m
6m . : 54 m
10m|| 3%6=185g |3m | 3m 10m tom||  3*9=275qm |3m
b o e - ':‘ ' (m 3m
le2=485qm 4m qxn_-.:q.g sq m 14"1
b 4
12m " E e =

Which floor plan has the greater area? Show how you found your answer on the drawings above. Show your
calculations below.

House A: House B:
26+ 18+ 43 q+21+ U

R? \/
Ao+ 14 £ 80

b4 \/

g 30+ 4%

o \/
52150 24 + 50
= et
= |0 2 equare meters = Y square M ers

Mr. and Mrs. Tackson chould buy Mouse A, bemfe
T has a jrea+cr areoa than House B_. House

16 102 square roeters and House B Ts only Y
squore meters,
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NYS COMMON CORE MATHEMATICS CURRICULUM End-of-Module Assessment Task m

4. Superior Elementary School uses the design below for their swimming pool.

: 10m ;
] Ll
¢ 6m
J?- m 4
3m I A 8 3m.
il i om. []

17m

a. Label the length and width of rectangles A and B on the drawing.

b. Find the area of each rectangle.

A—> Fx3=2] square meAess

B - JOX 3
O Stlum mekurs

"

C_ > |0xl

¢. Find the area of the entire pool. Explain how you found the area of the pool.

| can add the areas of all 3 parts
’\’b —F-;nd Yhe OseO o(: ’H’\Q U\)kb‘{, PDO'.

21 +30+LO
=Y

Al + 90
Sl
11\ Square metss
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Parent and Student Satisfaction Surveys




The Children's Guild DC Public Charter School
SCHOOL PARENT SATISFACTION SURVEY

* To be complelad by phone or in person

DGlon Burnie

DBallimon
DO(her

Strongly Strongly | Do Not
Agtee Agree |Disagreeio =~ Comments
4 3 2 1 0

My child's educational program
meets histher needs.

in academics, | approve of the
things my child is leaming.

In social and emotional areas, |
approve of the things my chiid Is
learning.

| am satished with the education
my child is getling.

| am satisfied with my child's
teacher.

| am salisfied with my chid's
counselor.

I am pleased with my child's
happiness in school.

| am satisfied with my childs
feeling of safety at school,

My child is treated with faimess at
school.

| fee' welcomed at my child's
school,

| am satisfied with the behavior of
the students al my child's school.

I am satisfied with my level of
invelvement in my child's school,

I support the progrems being
offered at my child's school

| am satisfied with my child's
school.

BAS 60108




The Children's Guild DC Public Charter School
STUDENT SATISFACTION SURVEY

DGIen Burnie

Baltimore
other

Strongly Strongly | Do Not
Agree Disagree| Know

4 3 2 1 0

Agree |Disagree Comments

| like school.

| am learning important things.

People at my school care about
me.

| am treated fairly at school.

My schoolwork is too hard.

My schoolwork is too easy.

My class has done new and fun
things this year.

I have a good teacher.

| feel safe at school.

The other students in my class
follow the rules.

| follow school rules.

| am glad | go to this school.
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Behavior Motivation and Intervention
System
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Appendix, Section O
Student Behavior Management Process




THE CHILDREN’S GUILD DISTRICT OF COLUMBIA
PUBLIC CHARTER SCHOOL
Student Behavior Management Process
Prepare students, pre-correct potential

misbehaviors, intentionally set the tone for
the next event

h 4

Observe and identify
problem behavior

l

Is the behavior
teacher or
office
managed?

Teacher managed Office managed

&£

)

Redirect student

Re-teach behavior

, % Referring teacher
i &cachcz Xe (;{fﬁce ” completes SAR and send
anage anag the form to the office
Remind student of » Inappropriate language | ® Aggressive physical
z.appr(.)priate behavior i-n this e Lateness contact
situation and of potential + /- e Not having materials e Fighting
consequences e Calling out * Property destruction
e Teasing *  Weapons
i e Refusal to work e Leaving School Student completes
. ¢ Non-compliance property self-assessment form
Second reminder of e Running e Pattern of
appropriate behavior in this . . aggressive/profane
situation and of potential +/- * Minor dls!\onesly s lagng vape b
e Inappropriate clothing guag
consequences ¢ ; R Credible threats
*  Minor disruption Hirassioat of
A : a
i * Minor aggression students/teachers
* Unsafe or rough e Major/chronic Administrative
Student completes self- play destruction —> action
assessment form » Disrespectful e Major/chronic refusal
o Tone P to follow school rules
o g::(ljw e Major dishonesty
? langz ade Chronic minor
. . infractions
t? 11? t!m e Disrespect towards e Theft Administration
chavior
chaz:l:? " g:t)t‘:: i:); po— Racial/Ethnic follows up with
discriminati i
YES / NO completing homework | _ ph,_ul,':,:la e Tofacring fraches
. Refer to administration
Notice :i“d Complete Student Action |3 or SSC
gewy Report (SAR) Contact

correct Referral to guidance

bahivio parent by phone

3/19/06



Appendix, Section P
PBIS Matrix
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Appendix, Section Q
Discipline Policy




Policy:

The teaching of discipline shall be directed toward helping students take responsibility for themselves,
become capable decision-makers, become self-directed learners and promote the social and moral
development of the child. Individualized approaches to the teaching of self-discipline will be tailored to
the specific developmental level of the child.

Definitions:

Team--The team includes a special education teacher, classroom teaching assistant, tutor, school
counselor, related services providers, nurse, fidelity and instructional coaches, and the youth life
educators where appropriate.

Direct Care Personnel--Any staff member who provides a direct service to the student (i.c., teacher,
teacher assistant, school counselor, related service provider, and tutor, youth life educator, etc.).

Rationales and Procedures:

y Why Does The Children’s Guild Teach Self-Discipline Rather Than Obedience, and
Why Obedience Doesn’t Work

Rationale:

Discipline comes from the Latin word meaning, "to teach". We are trying to teach children to reach the
goal of self-discipline; that is, to take responsibility for the action they choose, not to act on impulse
alone, and to assess probable consequences of several courses of action before making a decision.
Obedience is defined as the ability to carry out or yield to command, authority, or instruction.
Traditional models of education are based on curriculums of control. The educator establishes the rules
and the student must obey the rules of the classroom, so that the teacher can move through the lesson
plan in an orderly fashion. These models are designed more to instruct than to teach. This system takes
the pleasure, ownership, and competency out of the learning process for students. In essence the rule

|



