NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 23

Lesson 23

Objective: Add and multiply unit fractions to build fractions greater than 1
using visual models.

Suggested Lesson Structure

Bl Fluency Practice (16 minutes)

[ Application Problem (5 minutes)
Concept Development (29 minutes)

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

Fluency Practice (16 minutes)

= Add and Subtract 4.NBT.4 (4 minutes)
= Count by Equivalent Fractions 4.NF.1 (4 minutes)
= Add and Subtract Fractions 4.NF.3 (4 minutes)
= Add to and Subtract from Ones 4.NF.3 (4 minutes)

Add and Subtract (4 minutes)

Materials: (S) Personal white board

Note: This fluency activity reviews adding and subtracting using the standard algorithm.

T: (Write 457 thousands 393 ones.) On your personal white board, write this number in standard form.
S:  (Write 457,393.)

T: (Write 385 thousands 142 ones.) Add this number to 457,393 using the standard algorithm.

S:  (Write 457,393 + 385,142 = 842,535 using the standard algorithm.)

Continue the process for 465,758 + 492,458.

T: (Write 300 thousands.) On your board, write this number in standard form.

S:  (Write 300,000.)

T: (Write 137 thousands 623 ones.) Subtract this number from 300,000 using the standard algorithm.
S:  (Write 300,000 — 137,623 = 162,377 using the standard algorithm.)

Continue the process for 534,803 — 235,257.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 23

Count by Equivalent Fractions (4 minutes)

Note: This activity builds fluency with equivalent fractions. The progression builds in complexity. Work
students up to the highest level of complexity in which they can confidently participate.

T:
S:
T:

T:

S:

4 9L A4 «» A

Count by twos to 12, starting at 0.

0,246,810, 12. 0 2 4 6 8 10 12
Count by 2 sixths to 12 sixths, starting 6 6 e 6
at 0 sixths. (Write as students count.) 0 2 4 1 8 10 2
024681012 6 6 6 6
66666 6 6 ) 4

1 is the same as how many sixths? 0 6 6 1 15 15 2

6 sixths.

(Beneath g, write 1.) 2 is the same as how many sixths?

12 sixths.

(Beneath 1—62, write 2.) Count by 2 sixths again. This time, when you come to 1 or 2, say the whole

number. Start at zero. (Write as students count.)

2 4 8 10

Ol gl EI 1; gl ?I

2.
(Point at g.) Say 8 sixths as a mixed number.

12
6

. 10
Continue the process for "

T:

Count by 2 sixths again. This time, convert to whole numbers and mixed numbers. (Write as
students count.)

0,%%1,151% 2.
6 6 6 6

Let’s count by 2 sixths again. After you say 1, alternate between saying the mixed number and the
fraction. Try not to look at the board.
0,331,122 2.
6 6 6 6
2 is the same as how many sixths?
12
=
Let’s count backward by 2 sixths starting at %. Alternate between fractions and mixed numbers

. . 0
down to 1, and then continue to count down by 2 sixths to . Try not to look at the board.

12 4 8 4 20
lgeless
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 23

Add and Subtract Fractions (4 minutes)

Materials: (S) Personal white board

Note: This fluency activity reviews Lesson 22.

T: (Draw a number bond with a whole of 2. Write 1 as the known part and S as the unknown part.)
How many fifths are in 1?
S: 5 fifths.

T: (Write g as the unknown part. Beneath it, write 2 —§= 1+ ;.) /\

Write the number sentence.
. 2 3 .3
S (Write2-2=1+;=17) 1
. 1 3 5
Continue the process for 2 -3 2 - and 2 -z

T: How much does 3 fifths need to be 17?
S: 2 fifths.

T:  (Write 2§+ ____=3.) Write the number sentence, filling in

the unknown number.
S: (Write 2§+ % =3)
Continue with the following possible sequence: 1§ + =2, 1% +_ =2,and 1% + =2,
Add to and Subtract from Ones (4 minutes)
Materials: (S) Personal white board
Note: This fluency activity reviews Lesson 22.
T (Writel+ % =__.) Write the complete number sentence.

S: (Writel + 1o 11.)
47 "4

Continue the process for 2 + z and 3 + 1io'
T: (Write 2 —§ =__.) Draw a number line to match the subtraction problem. Then, beneath it, write

the complete number sentence.

wIN

S: (Draw a number line as shown to the right. Write 2 —g =1-) o

7

Continue with the following possible sequence: 3 —% and 3 - o
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 23

Application Problem (5 minutes)

Mrs. Wilcox cut quilt squares and then divided them evenly into 8 piles. She decided to sew together 1 pile
each night. After 5 nights, what fraction of the quilt squares was sewn together? Draw a tape diagram or a
number line to model your thinking, and then write a number sentence to express your answer.

2
8
WITT) e
2
3

bkl s Rfeos s, 2 £ He gtk
s ﬁﬂwm Lere. Sewon +n6 Yhec,
5‘&:‘{:%

Note: This Application Problem builds on Lesson 3’s objective of

learning to decompose non-unit fractions and representing NOTES ON
them as a whole number times a unit fraction using tape MULTIPLE MEANS
diagrams. Understanding the representation of a non-unit OF REPRESENTATION:

fraction in this way helps students as they learn the content of
today’s lesson in which they add and multiply unit fractions to
compose fractions greater than 1.

When directing students to draw the
number line for 6 x 2, it may be helpful
to clarify the directive for English
language learners and others by
phrasing instructions as “Draw a
number line, and label six groups of 2,”
or, “Model these number sentences on

Concept Development (29 minutes)

Materials: (S) Personal white board a number line.” Students working
below grade level and English language
Problem 1: Multiply a whole number times a unit fraction. learners may also benefit from

modeling the first group of two.

T: Write 6 x 2 as an addition sentence showing six groups
of 2.

S: (Write2+2+2+2+2+2=12)

T: Draw a number line to show 6 twos. bx2=12

S:  (Draw a number line as shown to the right.)

1 012345 ( 7891001213
T: Write 6 x asan addition sentence showing six

roups of = L&
Broup 2 bxz= 7
St (Write S 45 +3+345+7=2)) Pia'aaa"a"% ERERRSTENIT
2 2 2 2 2 2 2 R : T B W N
T: Draw a number line to show 6 halves. 7z I 3 7 7 2

S:  (Draw a number line as shown to the right.)
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 23

Work with your partner to draw parentheses, grouping halves to make ones.

11
We know St5F 1, so maybe we can make three groups of that. = Yeah, let’s draw parentheses
around three separate groups of 2 halves.

(Place parentheses.) 3 x % (point to the number sentence)
is equal to...? : YRR T AT DY AT
3 6"?'(2*1*2‘2’“2*

1 2 . R
2 = z L. =,
True or false? 6 x 5 3x > Discuss with your partner. b*x7 = 3 x 7

Problem 2: Multiply a whole number times a unit fraction using the associative property.

“ 4 4@«

“w A4 490 40 A

Let’s solve 6 x % using unit form. 6 x % is 6 halves.

(Display the number line as pictured.) Do you see & m
three groups of 2 halves? 0
Yes.

(Display: 6 halves = (3 x 2) halves = 3 x (2 halves) = 3 x (;) =3x1=3))

Discuss this with your partner.

It tells us 6 halves equals 3 or 6 x % =3. 2 3 x(2 halves) and 3 x (%) shows the 3 ones really clearly.

- 2 halves make 1, and 3 x 1 =3,

But why did it start with (3 x 2) halves? Why not (2 x 3) halves? Or (1 x 6) halves?
Because we want to make ones. 2 halves make 1.

How many groups of 2 halves are in 6 halves?

3. T

So, 6 halves equals 3. 42‘;4 } —t>
|

(Display 10 x g.) Solve for 10 fifths using unit form. “

We want to make groups of 5 fifths to make ones. 10 x ‘3 w 1% -55- % 7

- 10 fifths is the same as (2 x 5) fifths.
. 5
2><(5f|fths)—2><(g)—2><1—2.
Support your answer with a number line.
| can make 10 slides of a fifth. = My arrows show 2 slides of g That is equal to 2.

>10xi=2x2=2.
5 5

Repeat with 8 x %.

Problem 3: Express the product of a whole number times a unit fraction as a mixed number.

T:

S:

(Display: 9 copies of %.) 9 fourths. How many fourths make 1?

4 fourths.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 23

T: To make ones, how many groups of 4 fourths are in 9 fourths?
S: 2.
T: Two groups of 4 fourths makes 8 fourths. There is 1 fourth remaining.

Display: 9><——(2><—)+—_2+—_2_
o

T: Draw a number line with endpoints 0 and @] | z '5:‘ =z
3. Label the ones, and partition fourths. a
With your partner, show (2 x %) + %. (Allow ]

: . 4
students time tlo draw two slides ofzand Qv {T = (‘1-.‘3‘ {iﬂ + Jq, £ *_']:i & 2,1’_
then a slide on as pictured to the right.)

T: With your partner, solve for 8 copies of 1
third.

S:  There are two groups of 3 thirds in 8 thirds. That leaves 2 thirds remaining.
98x- (2 x )+§=2§.

Repeat with 7 x %, 13 x E’ and 17 x %.

Problem Set (10 minutes)

Students should do their personal best to complete the
Problem Set within the allotted 10 minutes. For some Lesson 23 Problem Set
classes, it may be appropriate to modify the assignment by

r - . e Jack Pes
specifying which problems they work on first. Some = ey,
. . 1. Crcle any fractions that are equivalent 10 a whole number. Record the whole number below the fraction.
problems do not specify a method for solving. Students e T
. i o\
should solve these problems using the RDW approach i 5 @ “?‘? 3

used for Application Problems.

)

b G byih S‘;N » Lf 5[4»4 !l'nl:
] I
.(ﬂ

8 3
Student Debrief (10 minutes) ' wc i Horrdys
Lesson Objective: Add and multiply unit fractions to build ’ wau\:iuwwm«
fractions greater than 1 using visual models. Q“\f—/i\—’;—-——ﬁ

The Student Debrief is intended to invite reflection and
. . . H ! xk .
active processing of the total lesson experience. ‘_L/-”‘\A/i—\/zf\”

Invite students to review their solutions for the Problem bxt=
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 o
addressed in the Debrief. Guide studentsin a W0
conversation to debrief the Problem Set and process the
lesson.

N G =] o T
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NYS COMMON CORE MATHEMATICS CURRICULUM

Lesson 23

Any combination of the questions below may be used to lead the discussion.

How is your work in Problem 1(a) related to your work in Problem 3(a)? How is adding like-unit
fractions related to multiplying unit fractions? Is this true for Problems 1(b) and 3(b)?

Using Problem 3(a), explain how 6 x % is the same

as 2 x 5.

3
Explain why Problems 3(b) and 3(c) equal the
same whole number.
Which is greater, 6 x § or 6 x %?
How are parentheses helpful as you solve
Problem 2?

Look at Problem 2 and Problem 3. Is there a way
to tell when the product will be a whole number
before multiplying? Explain your thinking.

How did the Application Problem connect to
today’s lesson?

Exit Ticket (3 minutes)

After the Student Debrief, instruct students to complete
the Exit Ticket. A review of their work will help with
assessing students’ understanding of the concepts that
were presented in today’s lesson and planning more
effectively for future lessons. The questions may be read

HIYS COMMON COBE MATHIMATIES CURRICULUM

Lessen 23 Problem Set

A Muhiply, as shemm halnw, Writs the amdact ax a mised number, Gems 2 nimber line tn supnort ynur
answer.
. 7opies of 1 third

¥x *.
h ;

im Nelmzeleal
7xi=(zxd)eimzaiaal

b 7 copies ot 1 hatt
'
2aq Lxg 2k

B 3 Y

4]
. I I ' L2
?u-,':‘-{S:l;_\+'i: +5273%

Yok “'lt E

1 i
foxi= {11"’-.’3*%;1r%—,7_-‘;
d 1ang

Iny e " e £
W "““&../"'j:“"t.l;_j\s .‘/L’_"‘ml/L“k

)
o 1 z 3 & 5

M= ()5 =4+5:45

I« :;;.\u i~ | :.h...n et oty bareoa bt e o ... engageny

wan

L e — T e crcsssscsssnscumsstisezs,

aloud to the students.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 23 Problem Set

Name Date

1. Circle any fractions that are equivalent to a whole number. Record the whole number below the fraction.

a. Count by 1 thirds. Start at 0 thirds. End at 6 thirds.

) )

01
373

0

b. Count by 1 halves. Start at 0 halves. End at 8 halves.

2. Use parentheses to show how to make ones in the following number sentence.

1 1 1 1 1 1 1 1 1 1 1 1
atatatatatetatatatatati=3

3. Multiply, as shown below. Draw a number line to support your answer.

a. 6xl
3 1
323 3% %
/_\A /’\
€ =y >
6 : a 3
6X2=2x>=2
3
b. 6x=
c. 12x-=
4
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 23 Problem Set

4, Multiply, as shown below. Write the product as a mixed number. Draw a number line to support your
answer.

a. 7 copies of 1 third

3
o ; s b

b. 7 copies of 1 half

c. 10x%
4

d. 14x1i
3
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 23 Exit Ticket

Name Date

Multiply and write the product as a mixed number. Draw a number line to support your answer.

1. 8x%
2

2. 7 copies of 1 fourth

3. 13x+
3
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 23 Homework

Name Date

1. Circle any fractions that are equivalent to a whole number. Record the whole number below the fraction.

a. Count by 1 fourths. Start at O fourths. Stop at 6 fourths.

0 1
4’ 4

0

b. Count by 1 sixths. Start at 0 sixths. Stop at 14 sixths.

2. Use parentheses to show how to make ones in the following number sentence.

1+1+1+1+1+1+1+1+1+1+1+1_4
3 3 3 3 3 3 3 3 3 3 3 3

3. Multiply, as shown below. Draw a number line to support your answer.

1 i
a. 6x§ 3%z 2 x %

b. 10xl
2
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NYS COMMON CORE MATHEMATICS CURRICULUM

Lesson 23 Homework

4, Multiply, as shown below. Write the product as a mixed number. Draw a number line to support your

answer.
1
a. 7 copies of 1 third 3x73 3% 3 .
3
) “/'x—\} /\:\‘
J
0 . 3
3\ . 1 1
7x3=(2x3)+ 22242222

b. 7 copies of 1 fourth

c. 11 groups of 1 fifth

d 7x-=
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