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as|Multiplication) wwaY

5.31, 5.4E, 5.4F 5.9A, 5.9C, 5.3K

Focus Standards: i-’-'-;‘&jl Represent and solve multiplication of a whole number and a fraction that refers to the
same whole using objects and pictorial models, including area models.

P

66 5.4E Describe the meaning of parentheses and brackets in a numeric expression.

ge 5.4F Simplify numerical expressions that do not involve exponents, including up to two levels
of grouping.

66 5.9A Represent categorical data with bar graphs or frequency tables and numerical data,
including data sets of measurements in fractions or decimals, with dot plots or stem-and-
leaf plots.

F,s 5.9C Solve one- and two-step problems using data from a frequency table, dot plot, bar graph,

stem-and-leaf plot, or scatterplot.
Instructional Days:

-§ Coherence i -Links from: G3-M5 Fractions as Numbers on the Number Line

G5-M3 Addition and Su‘btraction of Fractions m‘\ds '&Dm \m_‘, MM“"&
Topic A extends the concept of representing repeated addition as multiplication, applying this familiar concept

to work with fractions. , coﬂm(«‘\s “pea-‘ed addihon -‘p x WH:Ya(‘thS-

Multiplying a whole number times a fraction is introduced in Lesson 1 as students learned to decompose

fractions, e.g., % = % + % + % =3x % In Lessons 2—4, students use models and the associative property, as

exemplified below, to multiply a whole number times a non-unit fraction.
» 3 bananas + 3 bananas + 3 bananas + 3 bananas
1= Mutip
l“.k““mwrﬁ = 4 x 3 bananas
=4 x (3 x 1 banana) = (4 x 3) x 1 banana = 12 bananas ¥ 4
NEYACNONS i 3 s 3 iths + 3 ithe e
As\'\g WWPDSHW’\ = 4 x 3 fifths Y% (3 £:H\\5> = (4¢3 £\
= 4 x (3 fifths) = (4 x 3) fifths = 12 fifths = \2 £
3
_ i, use models 4x3 ey et = 12 Pt
z la,hwp'op.4><(3><%)=(4x3)><%=1ZX%=% v -
W rg 7
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BLUEBONNET LEARNING K-5 MATH Topic A m

Students may have never before considered that 3 bananas = 3 x (1 banana), but it is an understanding that
connects place value, whole number work, measurement conversions, and fractions, (e.g., 3 hundreds = 3 x
1 hundred or 3 feet = 3 x (1 foot); 1 foot = 12 inches; therefore, 3 feet = 3 x (12 inches) = (3 x 12) inches = 36

inches). 2 yui\dg undmlumngo of X 45 repeaded LUNTS

‘étudents use the distributive property in Lesson 5 to multiply a whole number by a mixed number. They see
M he multiplication of each part of a mixed number by the whole number and use the appropriate strategies to
l\‘*" do so. As shown below, there are multiple steps when using the distributive property, and students can

WM become lost in those steps] Efficiency in solving is encouraged.

o
O*\o-& 3 [t 3 |t 2x3t=@x3)+(2xs) |1 Bla B[ aBlaE
—_— — 2 3 _ |_2
,‘\“mw 3 3 _é__;__ ~b+_§-—b§ L+XQ4—36+4
=3b+ 3
= 39

¢ 5x33=5x3+=0Ex3)+(Ex=15+F=15+37 =183

msson 6, students build their problem-solving skills by solving multiplicative comparison word problems
olvmg mlxed numbers, e.g., “Jennifer bought 3 times as much meat on Saturday as she did on Monday. If
m‘ e bought 1= pounds on Monday, what is the total amount of meat bought for the two days?” They create

and use strip dlagrams to represent these problems before using various strategies to solve them numerlcallyj

AV X diograms
W\ nkyed numbers s qh gng' 4 Vious Stratcaies

?

ev\“
et

Monday |15 pounds

Saturday [11 pounds|i+ pounds > paunds]

xlz=0x)+Uxg)=t+a=4+2=0b

Jennifer bought & pounds of meat.

Topic A: Repeated Addition of Fractions as Multiplication 25
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In Lesson 7, students solve word problems involving multiplication of a fraction by a whole number.
Additionally, students work with data presented in dot plots.

L1 Solve word
Ms ¥ o oot A\ 'P\x-aLrS' \-le'-,k\é

Fadon By wNo¥ L ILC T IN
numbcx ’ | ' ‘
o 3

Hct7\f\-\' (in 'c&&\') o= | player

26 Topic A: Repeated Addition of Fractions as Multiplication
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A Teaching Sequence Toward Proficiency in Repeated Addition of Fractions as Multiplication

Objective 1: Decompose non-unit fractions and represent them as a whole number times a unit fraction
using strip diagrams.
(Lesson 1) @

Objective 2: Represent and solve multiplication of a whole number and a fraction that refers to the
same whole.
(Lessons 2-3) @

Objective 3: Represent multiplication of a whole number times a non-unit fraction using the associative
property and visual models.
(Lesson 4) @

Objective 4: Find the product of a whole number and a mixed number using the distributive property.
(Lesson 5) ®

Objective 5: Solve multiplicative comparison word problems involving fractions.
(Lesson 6) @

Objective 6: Solve word problems involving the multiplication of a whole number and a fraction
including those involving dots plots.
(Lesson7) @

Topic A: Repeated Addition of Fractions as Multiplication 27




BLUEBONNET LEARNING K-5 MATH Lesson 1 m

Lesson 1

Objectnve:li)'ecompose non-unit fractionsland represent them as a whole
mimber times a unit fractioniusing strip diagrams.

L ] = e @
Suggested Lesson Structure

‘ i Fluency Practice (12 minutes)

E NOTE ON
FLUENCY:

@ Application Problem (8 minutes)
. Throughout the module, teachers
are encouraged to make appropriate
adjustments to fluency activities to
~ account for varying student needs.

M Student Debrief (10 minutes)
‘ Total Time (60 minutes)

®
® W Concept Development (30 minutes) @
@

Fluency Practice (12 minutes)

= Multiply Mentally 4.4B, 4.4D (4 minutes) ma(n‘\'enanco
= Repeated Addition as Multiplication 3.4E (4 minutes) m‘mh n(,c

» Add Fractions 3.3D (4 minutes) ¢ ,',‘ A

.= | NOTES ON
== | MULTIPLE MEANS

OF REPRESENTATION:

Multiply Mentally (4 minutes)

Materials:  (S) Personal white board

Note: This fluency activity reviews multiplication concepts.
e Scaffold the Multiply Mentally fluency

‘h(l ,:_(L? T (Write34x2=___ ) Say the multiplication sentence. B activity for students neeing more
: 34x2=68. | ﬂ proficiency practice. Clarify that (34 x2) =
h.?.O:b?O: (Write 34 x 2 = 68. Below it, write 34 x 20= ___)) ~ +(34x20)isthesame as 34 x22,and
Say the multiplication sentence. L so on. Ask students, “Why is this true?”
tﬂ’),;"es 34 x 20 = 680. P R e A SN :
T:  (Write 34 x 20 = 680. Below it, write 34 x 22=___ ) On your personal whlte board solve 34 x 22.

5 (Write 34 x 22 = 748.) "Wy i 4nis {WW -

Continue with the following possible sequence? 23 x 3, 23 x 20, and 23 x 23; and|12 x4, 12 x 30, and 12 x 34,

S

e - ——

Repeated Addition as Multiplication (4 minutes)

Materials: (S) Personal white board \6
Note: This fluency activity reviews multiplication concepts. MM‘ a
T. (Write2+2+2=___) Say the addition sentence.

S: 242+2=6. %ﬁ)hﬂ\
2%242.- . w\
P— e — ||
28 Lesson 1: Decompose non-unit fractions and represent thei ! ‘

a unit fraction using strip diagrams.
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T:  (Write 2 + 2 + 2 = 6. Beneath it, write ___x 2 =6.) On your personal white board, fill in the unknown
factor.

S: (Write3x2=6.)
T:  (Write 3 x2=6.To theright,

write 30+30+30=___)) 13x2=6 3 x30 =90 3x32=96
Say the addition sentence. . :

30+ 30+ 30=90.
(Write 30 + 30 + 30 = 90. Beneath it, write ___x 30 = 90.) Fill in the unknown factor.
(Write 3 x 30 =90.)

(Write 3 x 30 = 90. To the right, write 32 +32+32=___.) On your board, write the repeated addition
sentence. Then, beneath it, write a multiplication sentence to reflect the addition sentence.

S:  (Write 32 + 32 + 32 = 96. Beneath it, write 3 x 32 =96.)

DRI b P £ W SN T e S e L T T . e LR R S S 3

2+2+2=6 30+30+30 90 32+32+32 96
Lty

ARSI TR

= v =AY

,J

) )
‘I

21+21+21+21,4><21,and23+23+23,3x23\“‘,l"..‘* .ﬁ,q ‘1 iﬁ»f?.ci’a@*?{-' =8 |
i
i‘__l!"’:'q §‘~HZL -850 j

*‘ '{!'2.\‘!7-‘

Continue with the following possible sequence: 1+1+1+1,4x1;20+20+ 20+ 20, 4 x P10 — gz

Add Fractions (4 minutes)
WA !

o

Materials:  (S) Personal white board

\
Note: This fluency activity prepares students for today’s lesson. \
Y activity prepares; odaslessr il —
(Write ﬂ.) Say the fraction. , <

T:

5 »
s 4fifths. 'f\?‘{;‘ WT
T:  On your personal white board, draw a strip diagram * !

representing 4 fifths. ““
~

S: (Draw a strip diagram partitioned into 5 equal units.

il
Shade4un|ts)

T: (erte Tt _t_+ __.) Write % as the sum of unit il :‘
fractions. e
e 1
S: (Wnte + ; +T+ 5) pa— A .
T. (Write §=§+§+§') Bracket 2 fifths on your diagram,
and complete this number sentence. w_s
S: (Groupzon the diagram.Write§=%+%+%.) % %=§+%+%
T.  (Write —_2+?) Bracket fifths again on your diagram, .
and write a number sentence to match. There's more _5_ - - _“i‘
than one correct answer. q *5 1 f}
S:  (Group fifths on the diagram. Write % % é,%=%+%, or§=%+%) - 3‘ 3 % ,‘i.
Continue with the following possible sequence % !EJE +%+36-+%,§=%+%+‘—, and%=%+%+% 6 r'?;’ S
or "

Lesson 1: Decompose non-unit fractions and represent them as a whole number times 29
a unit fraction using strip diagrams.
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(o)
Application Problem (8 mmute‘]

e —— ,.x.,__‘*

Mrs. Beach prepared copies fovi4 reading grouEs)She madé:G copies for each grou‘:)How many copies did

Mrs. Beach make? B

a. Draw a strip diagram.

b. Write both an addition and a multiplication sentence to solve. Discuss with a partner why you are
able to add or multiply to solve this problem.

c. What fraction of the copies is needed for 3 groups? To show that, shade the strip diagram.

vatiPicahon  gddition 2
‘*1 Wh\‘ aM o) m b)C+G+6rbz24 ) Z’]m%
ow ably o add o7 i o

3
ML\‘\‘\@\ wXlon IS 4

\“\’hp“‘l'hﬁ SOlVb Mes m‘_\,\gmk %& 2 ot e copis
hﬂ\S Pn)bu.m e Mean 4 grougs of 6. m‘\w\““‘dgm

Note: This Application Problem builds from Grade 4 knowledge of interpreting products of whole numbers.
This Application Problem bridges to today's lesson where students come to understand that a non-unit
fraction can be decomposed and represented as a whole number times a unit fraction.

E NOTES ON
PS-10m MULTIPLE MEANS

Materials:  (S) Personal white board A
_ | ( | ; OF REPRESENTATION:

“\\“o :

1"““‘ T: Look back at the strip diagram that we drew in the
Application Problem. What fraction is represented by
the shaded part?

Concept Development (30 minutes) <

Recording choral responses on
the board alongside the model
supports emergent bilingual
language acquisition.

s: 32

s

T Say%decomposed as the sum of unit fractions. é | 4 _|_ n |_

S: é:l.}.l.’.l, LI- L’. L’_ L,L
47444

T:  How many fourths are there in %? _é = 3 |_

s: 3. fourths T+t L 4

T:

We know this because we count 1 fourth 3 times. Discuss with a partner.EM might we express
this using multiplication? !

S: We have 3 fourths. That's 411+111+i or three groups of 1 fourthi Could we multiply 3><%? )

SWU ey ion S

30 Lesson 1: Decompose non-unit fractions and represent them as a whole number times
a unit fraction using strip diagrams.
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g
1%.; %*"“64"%*‘%"’)@ r%+g

Z-Tx%
.l- T:  Yes! If we \knt to add the same fraction of a certain amount many times, instead of adding, we can
,lxa multiply. Just like you multiplied 6 four times, we can multiply 1 fourth 3 times. What is 3 copies of %?
> 1 R e

G\ i B

S: It's %. My strip diagram proves it!

Repeat with 2 and Z. Instruct students toldraw a strip diagram[‘to represent each fraction (as on the previous
p 3 3 »

page), to shade the given number of parts. Then, direct students to write an addition number sentence and a

multiplication number sentence. -

T:  (Project the strip diagram of % as shown below.) What fractional unit does the strip diagram show?
S: It shows tenths! - It shows eighths!
T:  We first must identify 1. It’s bracketed here. (Point.) How many units is 1 partitioned into?
S: 8. /3
T: The bracketed portion of the strip diagram shom WChmal vni

8 fractional units. What is the total number of /_\_/L_/_\

. . -

eighths? l l \ \ \ ! \D ~
S: 10. \ \*
T What is the fraction? oo bado®odot atod ahol L!Ukl (’
S: 10 eighths. AR AR AR A A A R R A ohpﬁg
T: Say this as an addition number sentencemse your fingers o \ e‘@

to keep track of the number of units as you say them. 3 = 10X% 2 &
S w0_1,1,1,1,1,1,1,1,1,1, -l-

8 8+8+8+8+8+8+8+8+8+8 _’/ 6xl)2x
T: Asa multiplication number sentence? 8 - 6

. 10 40941 o
S: 3 = 10><§.
T: How is the expression 10 x % represented in the strip diagram?
o

S:  There are 10 units and each unit is 1 eighth. I f ‘T o W M}' Qa r‘
T t he nta multiplyi ions instead of adding? /‘m Mvan‘\'ﬂa-{j Of
S:1_It’s less to write. = It’s faster. = It’s more efficient. m“w ?H‘ nq G C‘h@nﬁ
T. Let’s put parentheses around 8 eighths so that we can see 3 )

10 eighths can also be written to show 1 and 2 more eighths. ‘“M cf GDH ‘m

(Write % = (8xl)+(2xl).) M‘
N ’ ’ i 4P 74 4 i
. (T VY R s |
Y
..E:.gxl 5 ,.L.ylﬁ-—'-i"
T. Discuss with your partner how to draw a strip diagram to show 2 3 %f* 3 3 3 3

5 thirds.

Lesson 1: Decompose non-unit fractions and represent them as a whole number times 31
a unit fraction using strip diagrams.
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7 s i
mEun

. -
S: |can draw one unit at a time. The units are thirds, so’
I'll draw five small rectangles together. = | know

135‘ =

|e=e | NOTES ON

5 thirds is greater than 1, so I'll draw 1. That's 3 thirds. :=| MULTIPLE MEANS [
So, then | can draw another 1. I'll just shade 5 parts. =
- | will draw a long rectangle and break it into 5 equal OF ENGAGEMENT: &
=)
1]
to show 1. the Problem Set for students who have ﬂ

demonstrated proficiency. Challenge
SS————
students to compose a word problem
of their own to match one or more of
the strip diagrams they construct for :
Problem 2. Always offer challenges and =
- H &
~ extensions to learners as alternatives,
~ rather than additional busy work.

shll 5

=

5 T .
T:  How can we express 3 as a multiplication expression?

S: We have five thirds. That’s 5 x % /
T. Isthere another way we can express g using

multiplication?

LT

e

parts. Each part represents 1 third. I'll bracket 3 thirds § ! Offer an alternative to Problem 2 on
ki
g

S: Canwe express the 1as 3>< = and then add 2 ;7

S e — "

/ YesI We can use multrpllcatlon and addntlon to decompose fract|ons

ProblemSet (10m|nutes) U‘L(ﬂ’ fhﬂ w“Vk ‘ f‘j{ﬂ‘u!( NS

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

approach used for Application Problems. 3 .l ’
SD. imin

Student Debrief (10 minutes) ETI%INTI <k

Date

by i a5 a sum of unit fractions. Write the equivalent

Lesson Objective: Decompose non-unit fractions and " e, oo b b
represent them as a whole number times a unit fraction . s
using strip diagrams. T
el dgt faaxl
The Student Debrief is intended to invite reflection and ‘ '
active processing of the total lesson experience. v A "
] e N —
Invite students to review their solutions for the Problem Fagrr By
Set, They should check work by comparing answers with a & 1
partner. Look for misconceptions or mlsunderstandlngs R e o] T
that can be addressed in the Debrief. Guide students in a Tttt 3-5%
conversation to debrief the Problem Set and process the L N y
{ I
lesson. l %’%Q‘t'%"ilﬁ‘é] I é:Jé*%
Any combination of the questions below may be used to . :
lead the discussion. f : . | : |
(A In all of Lafeg+hes Ladeh
= | Inall of the problems, why do we need to label 1

/' onour strip diagrams? What would happen if we
did not label 17

32 Lesson 1: Decompose non-unit fractions and represent them as a whole number times
a unit fraction using strip diagrams.
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“m

What is an advantage to representing the
fractions using multiplication?

What is similar in Problems 3(c), 3(d), and 3(e)?
Which fractions are greater than 1? Which is less
than 17

Are you surprised to see multiplication sentences
with products less than 1? Why?

In our lesson, when we expressed g as
(3x%)+(2x%), wj@fg property were we using?
Consider the work we did in this lesson whére
we decomposed a strip diagram multiple ways.
Can we now rewrite number sentences using

addition and multiplication? Try it with this
strip diagram (as shown below).

Lesson 1 m

2. Write the following fractions greatar than 1 as the sum of two products.

1
% A

& I I 3 it ]
5= (325)+ (axy)

1
A

R B = e PNy S
& lunk) + xk)

Draw i d record the given fract ition | fractions o5

v )

y
5= 1y

1

3
7 M
| GEEEEEE L
q

L. 1x&
q_’l

1
A
~\
I | I
/
Y Y
3 g
5 5
5 3 2
e
5 5 5

How is multiplying fractions like multiplying whole numbers?
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 aloud to the students.

Lesson 1:

Decompose non-unit fractions and represent them as a whole number times 33
a unit fraction using strip diagrams.



BLUEBONNET LEARNING K-5 MATH Lesson 1 Problem Set

Date

Name

1. Decompose each fraction modeled by a strip diagram as a sum of unit fractions. Write the equivalent
\AD multiplication sentence. The first one has been done for you.

1

a.
4 e e ¥
iy 3
4 e B0 IR
3_1.,.1.,1 3 _ 1
il e S 7=3 %7

| 4
' { ' \ L
i i 72 1o 7

=S (PR T I N DR SR ov 5

6o T O 60 U’5xu
d A

/

ETEIEEECE TR TS . N
L t, 1 v v 1) _
-@';51’54’ 34’%4"%*& %— LDXg

€ 1
A

s \

5 el 3

Decompose non-unit fractions and represent them as a whole number times

34 Lesson 1:
a unit fraction using strip diagrams.
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(}Q 2. Write the following fractions greater than 1 as the sum of two products.

a ) i \
. L P - B
5 .3x%) +(2xY)
b. = )
A

1
| N 'tl ()
p A \
Y "th ‘-%) + @‘/Y"i)
\}\V 3. Draw a strip diagram and record the given fraction's decomposition into unit fractions as a multiplication
sentence.

4. Uxd
" wamE 1)

S
/
;.—
%)
—

=M
%:{L}x-\fb*ﬁx i) 4

]
"1 4 i
L = + <, =(lox %) ¥ (1x%

Lesson 1: Decompose non-unit fractions and represent them as a whole number times 35
a unit fraction using strip diagrams.
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Name Date

1. Decompose each fraction modeled by a strip diagram as a sum of unit fractions. Write the equivalent
multiplication sentence.

-
3
. L
3 -
b.
-
S
3

2. Draw a strip diagram and record the given fraction’s decomposition into unit fractions as a multiplication
sentence.

L
9

ZAAAA L2

%’, (I)X‘Zl

36 Lesson 1: Decompose non-unit fractions and represent them as a whole number times
a unit fraction using strip diagrams.
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Name Date

1. Decompose each fraction modeled by a strip diagram as a sum of unit fractions. Write the equivalent
multiplication sentence. The first one has been done for you.

a 1
i A "X
2 _ 1,1 2 _ 1
3=3t3 3 =2 %3
1

Lesson 1: Decompose non-unit fractions and represent them as a whole number times 37
a unit fraction using strip diagrams.
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. 1
' A
p
| |
b 1
A
[ A

3. Draw a strip diagram and record the given fraction's decomposition into unit fractions as a multiplication

sentence.
. 3
' 5
3
b 8
5
£ 9
8
d 5
12
8 T

38 Lesson 1: Decompose non-unit fractions and represent them as a whole number times
a unit fraction using strip diagrams.







