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NYS COMMON CORE MATHEMATICS CURRICULUM Module Overview

Grade 5 ® Module 3
Addition and Subtraction of Fractions

OVERVIEW

In Module 3, students’ understanding of addition and subtraction of fractions extends from earlier work with
fraction equivalence and decimals. This module marks a significant shift away from the elementary grades’
centrality of base ten units to the study and use of the full set of fractional units from Grade 5 forward,
especially as applied to algebra.

In Topic A, students revisit the foundational Grade 4 standards addressing equivalence. When equivalent,
fractions represent the same amount of area of a rectangle and the same point on the number line. These
equivalencies can also be represented symbolically.
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Furthermore, equivalence is evidenced when adding fractions with the same denominator. The sum may be
decomposed into parts (or recomposed into an equal sum). An example is shown as follows:
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This also carries forward work with decimal place value from Modules 1 and 2, confirming that like units can
be composed and decomposed.

5 tenths + 7 tenths = 12 tenths = 1 and 2 tenths
5 eighths + 7 eighths = 12 eighths = 1 and 4 eighths
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NYS COMMON CORE MATHEMATICS CURRICULUM Module Overview

In Topic B, students move forward to see that fraction addition and subtraction are analogous to whole
number addition and subtraction. Students add and subtract fractions with unlike denominators (5.NF.1) by
replacing different fractional units with an equivalent fraction or like unit.

1 fourth + 2 thirds = 3 twelfths + 8 twelfths = 11 twelfths

2 3 8 11
+t3=5

1
4 12 12 12

This is not a new concept, but certainly a new level of complexity. Students have added equivalent or like
units since kindergarten, adding frogs to frogs, ones to ones, tens to tens, etc.

1 boy + 2 girls = 1 child + 2 children = 3 children

1 liter—375mL=1,000 mL—-375 mL =625 mL

Throughout the module, a concrete to pictorial to abstract approach is used to convey this simple concept.
Topic A uses paper strips and number line diagrams to clearly show equivalence. After a brief concrete
experience with folding paper, Topic B primarily uses the rectangular fractional model because it is useful for
creating smaller like units by means of partitioning (e.g., thirds and fourths are changed to twelfths to create

equivalent fractions as in the diagram below.) In Topic C, students move away from the pictorial altogether
as they are empowered to write equations clarified by the model.
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Topic C also uses the number line when adding and subtracting fractions greater than or equal to 1 so that

students begin to see and manipulate fractions in relation to larger whole numbers and to each other. The

number line allows the students to pictorially represent larger whole numbers. For example, “Between which
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two whole numbers does the sum of 1 " and 5 S lie?
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NYS COMMON CORE MATHEMATICS CURRICULUM Module Overview

This leads to an understanding of and skill with solving more complex problems, which are often embedded
within multi-step word problems:

_ . 1 _
Cristina and Matt’s goal is to collect a total of 3 3 gallons of sap from the maple trees. Cristina

collected 1 % gallons. Matt collected 5 % gallons. By how much did they beat their goal?
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Cristina and Matt beat their goal by 3 % gallons.

Word problems are a part of every lesson. Students are encouraged to draw tape diagrams, which encourage
them to recognize part—whole relationships with fractions that they have seen with whole numbers since
Grade 1.

In Topic D, students strategize to solve multi-term problems and more intensely assess the reasonableness of
their solutions to equations and word problems with fractional units (5.NF.2).

“I know my answer makes sense because the total amount of sap they collected is about 7 and a half
gallons. Then, when we subtract 3 gallons, that is about 4 and a half. Then, 1 half less than that is
about 4. 3 % is just a little less than 4.”

The Mid-Module Assessment follows Topic B. The End-of-Module Assessment follows Topic D.
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NYS COMMON CORE MATHEMATICS CURRICULUM Module Overview

Focus Grade Level Standards

Use equivalent fractions as a strategy to add and subtract fractions.’

5.NF.1

5.NF.2

Add and subtract fractions with unlike denominators (including mixed numbers) by replacing
given fractions with equivalent fractions in such a way as to produce an equivalent sum or
difference of fractions with like denominators. For example, 2/3 + 5/4 =8/12 + 15/12 = 23/12.
(In general, a/b + ¢/d = (ad + bc)/bd.)

Solve word problems involving addition and subtraction of fractions referring to the same
whole, including cases of unlike denominators, e.g., by using visual fraction models or
equations to represent the problem. Use benchmark fractions and number sense of fractions
to estimate mentally and assess the reasonableness of answers. For example, recognize an
incorrect result 2/5 + 1/2 = 3/7, by observing that 3/7 < 1/2.

Foundational Standards

4.NF.1

4.NF.3

Explain why a fraction a/b is equivalent to a fraction (n x a)/(n x b) by using visual fraction
models, with attention to how the number and size of the parts differ even though the two
fractions themselves are the same size. Use this principle to recognize and generate
equivalent fractions.

Understand a fraction a/b with a > 1 as a sum of fractions 1/b.

a. Understand addition and subtraction of fractions as joining and separating parts referring
to the same whole.

b. Decompose a fraction into a sum of fractions with the same denominator in more than
one way, recording each decomposition by an equation. Justify decompositions, e.g., by
using a visual fraction model. Examples: 3/8=1/8+1/8+1/8;3/8=1/8+2/8;21/8=1
+1+1/8=8/8+8/8+1/8.

c. Add and subtract mixed numbers with like denominators, e.g., by replacing each mixed
number with an equivalent fraction, and/or by using properties of operations and the
relationship between addition and subtraction.

d. Solve word problems involving addition and subtraction of fractions referring to the same
whole and having like denominators, e.g., by using visual fraction models and equations
to represent the problem.

1Examples in this module also include tenths and hundredths in fraction and decimal form.
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NYS COMMON CORE MATHEMATICS CURRICULUM Module Overview

Focus Standards for Mathematical Practice

MP.2 Reason abstractly and quantitatively. Mathematically proficient students make sense of
guantities and their relationships in problem situations. They bring two complementary
abilities to bear on problems involving quantitative relationships: the ability to
decontextualize—to abstract a given situation and represent it symbolically and manipulate
the representing symbols as if they have a life of their own, without necessarily attending to
their referents—and the ability to contextualize, to pause as needed during the manipulation
process to probe into the referents for the symbols involved. Quantitative reasoning entails
habits of creating a coherent representation of the problem at hand; considering the units
involved; attending to the meaning of quantities, not just how to compute them; and knowing
and flexibly using different properties of operations and objects.

MP.3 Construct viable arguments and critique the reasoning of others. Mathematically proficient
students understand and use stated assumptions, definitions, and previously established
results in constructing arguments. They make conjectures and build a logical progression of
statements to explore the truth of their conjectures. They are able to analyze situations by
breaking them into cases, as well as recognize and use counterexamples. They justify their
conclusions, communicate them to others, and respond to the arguments of others. They
reason inductively about data, making plausible arguments that consider the context from
which the data arose. Mathematically proficient students are also able to compare the
effectiveness of two plausible arguments, distinguish correct logic or reasoning from that
which is flawed, and—if there is a flaw in the argument—explain what it is. Elementary
students can construct arguments using concrete referents such as objects, drawings,
diagrams, and actions. Such arguments can make sense and be correct, even though they are
not generalized or made formal until later grades. Later, students learn to determine domains
to which an argument applies. Students at all grade levels can listen or read the arguments of
others, decide whether they make sense, and ask useful questions to clarify or improve the
arguments.

MP.4 Model with mathematics. Mathematically proficient students can apply the mathematics
they know to solve problems arising in everyday life, society, and the workplace. In early
grades, this might be as simple as writing an addition equation to describe a situation. In
middle grades, a student might apply proportional reasoning to plan a school event or analyze
a problem in the community. By high school, a student might use geometry to solve a design
problem or use a function to describe how one quantity of interest depends on another.
Mathematically proficient students who can apply what they know are comfortable making
assumptions and approximations to simplify a complicated situation, realizing that these may
need revision later. They are able to identify important quantities in a practical situation and
map their relationships using such tools as diagrams, two-way tables, graphs, flowcharts, and
formulas. They can analyze those relationships mathematically to draw conclusions. They
routinely interpret their mathematical results in the context of the situation and reflect on
whether the results make sense, possibly improving the model if it has not served its purpose.
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NYS COMMON CORE MATHEMATICS CURRICULUM Module Overview

MP.5 Use appropriate tools strategically. Mathematically proficient students consider the available
tools when solving a mathematical problem. These tools might include pencil and paper,
concrete models, a ruler, a protractor, a calculator, a spreadsheet, a computer algebra
system, a statistical package, or dynamic geometry software. Proficient students are
sufficiently familiar with tools appropriate for their grade or course to make sound decisions
about when each of these tools might be helpful, recognizing both the insight to be gained
and their limitations. For example, mathematically proficient high school students analyze
graphs of functions and solutions generated using a graphing calculator. They detect possible
errors by strategically using estimation and other mathematical knowledge. When making
mathematical models, they know that technology can enable them to visualize the results of
varying assumptions, explore consequences, and compare predictions with data.
Mathematically proficient students at various grade levels are able to identify relevant
external mathematical resources, such as digital content located on a website, and use them
to pose or solve problems. They are able to use technological tools to explore and deepen
their understanding of concepts.

MP.6 Attend to precision. Mathematically proficient students try to communicate precisely to
others. They try to use clear definitions in discussion with others and in their own reasoning.
They state the meaning of the symbols they choose, including using the equal sign
consistently and appropriately. They are careful about specifying units of measure, and
labeling axes to clarify the correspondence with quantities in a problem. They calculate
accurately and efficiently, express numerical answers with a degree of precision appropriate
for the problem context. In the elementary grades, students give carefully formulated
explanations to each other. By the time they reach high school they have learned to examine
claims and make explicit use of definitions.

MP.7 Look for and make use of structure. Mathematically proficient students look closely to
discern a pattern or structure. Young students, for example, might notice that three and
seven more is the same amount as seven and three more, or they may sort a collection of
shapes according to how many sides the shapes have. Later, students will see 7 x 8 equals the
well remembered 7 x 5 + 7 x 3, in preparation for learning about the distributive property. In
the expression x” + 9x + 14, older students can see the 14 as 2 x 7 and the 9 as 2 + 7. They
recognize the significance of an existing line in a geometric figure and can use the strategy of
drawing an auxiliary line for solving problems. They also can step back for an overview and
shift perspective. They can see complicated things, such as some algebraic expressions, as
single objects or as being composed of several objects. For example, they can see 5 —3(x —y)?
as 5 minus a positive number times a square and use that to realize that its value cannot be
more than 5 for any real numbers x and y.
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NYS COMMON CORE MATHEMATICS CURRICULUM

Overview of Module Topics and Lesson Objectives

Standards Topics and Objectives Days

Module Overview m

4.NF.1 A | Equivalent Fractions 2
4.NF.3c Lesson 1: Make equivalent fractions with the number line, the area
4.NF.3d model, and numbers.
Lesson 2: Make equivalent fractions with sums of fractions with like
denominators.
5.NF.1 B | Making Like Units Pictorially 5
5.NF.2 Lesson 3: Add fractions with unlike units using the strategy of creating
equivalent fractions.
Lesson 4: Add fractions with sums between 1 and 2.
Lesson 5: Subtract fractions with unlike units using the strategy of
creating equivalent fractions.
Lesson 6: Subtract fractions from numbers between 1 and 2.
Lesson 7: Solve two-step word problems.
Mid-Module Assessment: Topics A—B (assessment % day, return % day, 3
remediation or further applications 2 days)
5.NF.1 C | Making Like Units Numerically 5
5.NF.2 Lesson 8: Add fractions to and subtract fractions from whole numbers
using equivalence and the number line as strategies.
Lesson 9: Add fractions making like units numerically.
Lesson 10: Add fractions with sums greater than 2.
Lesson 11: Subtract fractions making like units numerically.
Lesson 12: Subtract fractions greater than or equal to one.
5.NF.1 D | Further Applications 4
5.NF.2 Lesson 13: Use fraction benchmark numbers to assess reasonableness of
addition and subtraction equations.
Lesson 14: Strategize to solve multi-term problems.
Lesson 15: Solve multi-step word problems; assess reasonableness of
solutions using benchmark numbers.
Lesson 16: Explore part-to-whole relationships.
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NYS COMMON CORE MATHEMATICS CURRICULUM Module Overview m

Standards Topics and Objectives

End-of-Module Assessment: Topics A-D (assessment % day, return % day, 3
remediation or further applications 2 days)
Total Number of Instructional Days 22
Terminology

New or Recently Introduced Terms

=  Benchmark fraction (e.g., % is a benchmark fraction when comparing % and %)
= Like denominators (e.g., % and g)

= Unlike denominators (e.g., % and %)

Familiar Terms and Symbols?
1. 1 3
=  Between (e.g., Sis between 3 and E)
=  Denominator (denotes the fractional unit: fifths in 3 fifths, which is abbreviated as the 5 in %)
. . 3_ 6
Equivalent fraction (e.g., - = 10)
=  Fraction (e.g., 3 fifths or%)
=  Fraction greater than or equal to 1 (e.g., g , 3 %, an abbreviation for 3 + %)
1x3 1

1
= = = or 1 three out of 2 threes = -)
2x3 2 2

= Fraction written in the largest possible unit (e.g.,%
=  Fractional unit (e.g., the fifth unit in 3 fifths denoted by the denominator 5 in g)

=  Hundredth (i or 0.01)
100
=  Kilometer, meter, centimeter, liter, milliliter, kilogram, gram, mile, yard, foot, inch, gallon, quart,
pint, cup, pound, ounce, hour, minute, second
= More than halfway and less than halfway
=  Number sentence (e.g., “Three plus seven equals ten.” Usually written as “3 + 7 =10.”)

. . . ) .3
=  Numerator (denotes the count of fractional units: 3 in 3 fifths or 3 in E)

= One tenth of (e.g., % x 250)
= Tenth (i or0.1)
10
=  Whole unit (e.g., any unit that is partitioned into smaller, equally sized fractional units)

" <I>I=

2 .
These are terms and symbols students have seen previously.
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NYS COMMON CORE MATHEMATICS CURRICULUM Module Overview m

Suggested Tools and Representations

= Fraction strips
=  Number line (a variety of templates)

= Paper strips (for modeling equivalence)
= Rectangular fraction model

= Tape diagrams 1
<A —————> —
1 3 5
o 2 1 2 2 2
Example of a number line
1
3
Scaffo|ds3 Example of a rectangular fraction model

The scaffolds integrated into A Story of Units give alternatives for how students access information as well as
express and demonstrate their learning. Strategically placed margin notes are provided within each lesson
elaborating on the use of specific scaffolds at applicable times. They address many needs presented by
English language learners, students with disabilities, students performing above grade level, and students
performing below grade level. Many of the suggestions are organized by Universal Design for Learning (UDL)
principles and are applicable to more than one population. To read more about the approach to
differentiated instruction in A Story of Units, please refer to “How to Implement A Story of Units.”

Assessment Summary

Assessment Type Administered Format Standards Addressed
Mid-Module . . . 5.NF.1
Assessment Task After Topic B Constructed response with rubric 5 NE.2
End-of-Module . . . 5.NF.1
Assessment Task After Topic D Constructed response with rubric 5 NE.2

? Students with disabilities may require Braille, large-print, audio, or special digital files. Please visit the website,
www.p12.nysed.gov/specialed/aim, for specific information on how to obtain student materials that satisfy the National Instructional
Materials Accessibility Standard (NIMAS) format.
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New York State Common Core

4’ Mathematics Curriculum

Topic A
Equivalent Fractions

GRADE 5 ¢ MODULE 3

4.NF.1
Focus Standard: 4.NF.1 Explain why a fraction a/b is equivalent to a fraction (n x a)/(n x b) by using visual

fraction models, with attention to how the number and size of the parts differ even
though the two fractions themselves are the same size. Use this principle to recognize
and generate equivalent fractions.

Instructional Days: 2

Coherence -Links from: G4-M5 Fraction Equivalence, Ordering, and Operations

-Links to: G5-M4 Multiplication and Division of Fractions and Decimal Fractions
G6-M3 Rational Numbers

In Topic A, students revisit the foundational Grade 4 standards addressing equivalence. When equivalent,
fractions can be represented by the same amount of area of a rectangle, as well as the same point on a
number line. Students subdivide areas and divide number line lengths to model this equivalence. On the
number line below, there are 3 X 4 parts of equal length. Both the area model and number line show that 2

thirds is equivalent to 8 twelfths.

l |
- Y i ' l‘
7 e
D oA o i - 2
5 3 3 3
. 1 o LB 2 L]
H—.—J “-—-r-—-é -'I-E 12— 12 1=
2
4 3

This equivalence can also be represented symbolically as follows:
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NYS COMMON CORE MATHEMATICS CURRICULUM Topic A m

Furthermore, equivalence is evidenced when adding fractions with the same denominator. The sum may be
decomposed into parts (or recomposed into an equal sum). An example is shown as follows:

2_1+1
3 3 3
7_3+3+1
8 8 8 8
6—2+2+2—1+1+1—3
22 2 2 B
8_5+3_13
5 5 5 5
7_6+1_2x3+1_2+1_21
3 3 3 3 3 3“3

In Lesson 1, students analyze how and when units must change, particularly when making an equivalent
fraction by decomposing larger units into smaller units. This hones their ability to look for and make use of
structure (MP.7). They study the area model to make generalizations, and then apply those generalizations to
work with the number line as they see the same process occurring there within the lengths.

A Teaching Sequence Toward Mastery of Equivalent Fractions

Objective 1: Make equivalent fractions with the number line, the area model, and numbers.
(Lesson 1)

Objective 2: Make equivalent fractions with sums of fractions with like denominators.
(Lesson 2)

gg#E_MON L:;:;c A: ;?:/l\ﬁlent Fractions engage ny
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 1

Lesson 1

Objective: Make equivalent fractions with the number line, the area
model, and numbers.

Suggested Lesson Structure

B Fluency Practice (11 minutes)

[ Application Problem (9 minutes)
Concept Development (30 minutes)

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

Fluency Practice (11 minutes)

= Sprint: Write the Missing Factor 4.0A.4 (8 minutes)
= Skip Counting by% Hour 5.MD.1 (3 minutes)

Sprint: Write the Missing Factor (8 minutes)

Materials: (S) Write the Missing Factor Sprint

Note: Mentally calculating the missing factor prepares students for making equivalent fractions in today’s
lesson.

Skip-Counting by i Hour (3 minutes)

Note: This fluency activity reviews counting fractions in a real world context.

T: Let’s count by % hours. (Rhythmically point up until a

change is desired. Show a closed hand, and then point NOTES ON
down. Continue, alternating the starting point.) MULTIPLE MEANS
OF REPRESENTATION:

1 2 3 1 2
S:  =hour, = hour, = hour, 1 hour, (stop). 1-hours, 1-
4 4 4 4 4 ) )
Because students are countlng units of

hours, 1 % hours, 2 hours, (stop). 1% hours, 1 % hours, time, a clock is a natural visual to

1 % hours, (stop). incorporate. Gesture to points on the
clock as students chant, and possibly
use it to help signal the direction of the
count.

and numbers.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 1

Application Problem (9 minutes)

15 kilograms of rice are separated equally into 4 containers. How many kilograms of rice are in each container?
Express your answer as a decimal and as a fraction.

T: Let’sread the problem together. 15 )__3__ 75
¥ B e et .

S:  (Read chorally.) i i O 1 - 1h5_ 2.0
T: Share with your partner: What do you see Mo T 3.0

when you hear the story? What can you =28

draw? ) .20

. 4 units = 15 -,20

S:  (Share with partners.) 1 wuds 16+ Y4 P

T: [I'll give you one minute to draw. 3.15
. . o S Eoch tontoiner

T: Explain to your partner what your drawing = 3450 holds 318 Ka cice.
shows. S

T: (After a brief exchange.) What’s the total weight of the rice?

S: 15 kilograms.

T: 15 kilograms are being split equally into how many containers?

S: 4 containers.

T: So, the whole is being split into how many units?

S: 4 units.

T: Tofind 1 container or 1 unit, we have to...?

S:  Divide.

T: Tell me the division expression.

S: 15+4.

T: Solve the problem on your personal white board. Write your answer both in decimal form and as a
whole number and a decimal fraction. (Pause.) Show your board.

T: Turn and explain to your partner how you got the answer. 15+ 4 =3.75.

T: (After students share.) Show the division equation with both answers.

S 15:4=375=3_"

T: Express 75 hundredths in its simplest form.

S: 3 fourths.

T: Write your answer as a whole number and a fraction in its simplest form.

S: 15:4=375=3-=3>

T: So, 3 and 3 fourths equals 3 and 75 hundredths.

T: Tell me your statement containing the answer.

S:  Each container holds 3.75 kg or 3 % kg of rice.

Note: This Application Problem reviews division and partitioning as it relates to fractions. Also, it reviews

replacing one fraction with another of the same value in anticipation of today’s work with equivalent fractions.

and numbers.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 1 m

Concept Development (30 minutes)

Materials: (S) 4 paper strips 8%” x 1"

. 1
Problem 1: Make fractions equal to P

T:

4 v 4 A

NOTES ON

MULTIPLE MEANS

OF ACTION AND

EXPRESSION:
Sentence frames help students
remember the linguistic and numerical
patterns. As they gain confidence,

gradually retract the frames. A suitable
sentence frame for this lesson would

Take your paper strip. Hold it horizontally. Fold it
vertically down the middle. How many equal parts do
you have in the whole?

2. be the equation to the left without any
What fraction of the whole is 1 part? oftheldigitsineluded.
1 half.

Draw a line to show where you folded your paper and label each half,
1 out of 2 units.

Make additional paper strips that show thirds, fourths, and fifths.

(After about 3 minutes.) Draw a number line that is a
little longer than your paper strip. Use your strip as a

ruler to mark zero and 1 above the line, as well as
01

2’2’
(Allow work time.) Sketch a square that is
approximately 1 inch x 1 inch beneath your number

and % below the line.

line. This is representing the same 1 whole as the °© _ !
number line. For today, show half by vertically dividing = o ; 7_‘ el
the square. Shade 1 half on the left. "?T = z
(Allow work time.) Draw another square to the right of
that one. Shade it in the same way to represent % t t t t
Partition 1 half horizontally across the middle. 7__—{ w?“-‘, T/—/»—: 'PJ_'_}
What fraction is shaded now? !//; % - T
12 7AW B 7 W R 77 I 2z
E or Z L (. L3 Y

. . . z i 2R3 “+
(Record numerically referring to the picture.) 1 group o 3 z¥
of 2 out of two groups of 2. Iy T = %

1 1 group of two 1x2 2
2 2 groups of two OrZ X2 4

Explain how we have represented the equivalent fractions to your partners. (Students discuss.)

2
Show me Zon the number line. (Students show.) Yes, it is exactly the same value as 1 half. Itis

exactly the same point on the number line.

Lesson 1: Make equivalent fractions with the number line, the area model,
ggMMON and numbers. engage ny 3.A5
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 1

T:  Work with your partner to draw another congruent square with 1 half shaded. This time, partition it
horizontally into 3 equal units (2 lines) and record the equivalent fraction as we did on the first
example. If you finish early, continue the pattern.

Problem 2: Make fractions equal to %

This problem allows students to repeat the procedure with
thirds. If necessary for students, try repeating the process
thoroughly as outlined in Problem 1. Work with a small group MULTIPLE MEANS
as others work independently, or allow students to work with a OF ENGAGEMENT:
partner. It is not necessary for all students to complete the Because this lesson is so pictorial, it is
same amount of work. Move on to Problem 3 after about 4 perfect for English language learners.

minutes on Problem 2. Use hand gestures to support the
connection between words and

NOTES ON

Note: L{se a model to clarify equivalenci'es as illustrated below numbers and numbers and models.
that 6 ninths is shown to be equal to 4 sixths. Go back and For example, say, “one unit of two.”
ensure that this point is clear with 2 sixths, 3 ninths, and (Pause and point to the image, and
4 twelfths. then to the numbers.)

B B b l

° l' A a1 72
S A B B B

°. L oz 21 Al B |
1 3 0 1%z | %2 w4
3 3x2 3R TzxM

- =32 =4

b 9 =

Problem 3: Make fractions equal to ;

The next complexity is working with a non-unit fraction.

\ — /__J‘_.ﬁ
o M — T
— b — A

o 18 = e

2 3 3 =y vats Vale
7 %2 L A3
2 ¥z TX3
-?-'7:.1 2;:&-:1
2 L 3 9 b
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 1

Problem 4: Make fractions equal to ;.

Note: The final complexity prior to working independently is to model a fraction greater than 1. The same
exact process is used. Rectangles are used in the example just to break rigidity. This is not unique to
squares!

J}_
}_

| _ N
L7217 Z
<1 t 1 1 } t'_";? 2V /; r/ 7
o S 3 z G s A AN
e e ——t— e ‘ {/ -L) o
“ ~t + ~t L (=3 \'—'_—"_V"F-_-—_p
=)
e
Sxz = 12
Tne &
s _ e
= 1§

Problem Set (10 minutes)

Students should do their personal best to complete the
Problem Set within the allotted 10 minutes. Some
problems do not specify a method for solving. This is an

Marmi T 5 [
intentional reduction of scaffolding that invokes MP.5, Use :
Appropriate Tools Strategically. Students should solve il sibadabiddaininy Sl S s g
these problems using the RDW approach used for RS 1 i

Application Problems.

For some classes, it may be appropriate to modify the . il I

assignment by specifying which problems students should —1 __\__ ' fl

work on first. With this option, let the purposeful i Flw dnhd Lk
Tz F - T R ™y 228 2% 25 e

sequencing of the Problem Set guide your selections so
that problems continue to be scaffolded. Balance word
problems with other problem types to ensure a range of
practice. Consider assigning incomplete problems for

I
homework or at another time during the day. : : 7 =
Student Debrief (10 minutes) L I3 L. LhRa
Lesson Objective: Make equivalent fractions with the common engage™

number line, the area model, and numbers.

I e e ittt

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.
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Lesson 1

T: Looking at your Problem Set, which fractions are
equal to % ?

4 5 0

3. Continue the pattern with 3 fourths.

(%]
[N

3 L
' 9’ 127 15° £,

T: Continue the pattern beyond those on the %2

NN

Problem Set with your partner.

SR

N
N
N

T: (After a moment.) Continue the pattern chorally.
6 7 8 9 10
18’ 21’ 24’ 27’ 30° =

lsa
()
>
T
>
¥
s
&

%2

1
Hw

ki
b gl
¥ 3|

¥
=
x

L]

&l
&

|

4. Continue the process and model 2 equivalent fractions for & fifths.

100 1
T: Is —equalto="?
300 3

S: Yes.

How can we know if a fraction is equal to 1 third
without drawing?

S: When you multiply the numerator by 3, you get
the denominator. = When you divide the
denominator by 3, you get the numerator.

- The total number of equal pieces is 3 times the
number of selected equal pieces.

T: Inthe next minute, write as many other fractions

nlet+<E

it b~
.|

3
5

e £

1
e —

NN
NNN

%f

6x3.
Sx3
8

]

[\

£
5

Wiskn sqpavalent fraction with the rumber Bse, the ates mode, and

engage™ an

T

as you can that are equal to 1 third on your personal
white board.

T: What do we know about all these fractions when we
look at the number line?
S:  They are the exact same point.
So, there are an infinite number of fractions equivalent
to=?
3
Yes!

L1, . .
T: The fraction 3isone number, just like the number two

or three. It is not two numbers, just this one point on
the number line.

Quickly repeat the process of generating equivalent fractions
for 3 fourths and 5 sixths.

— T: Discuss with your partner what is happening to the
pieces—the units, when the numerator and
denominator are getting larger.

S: The parts are getting smaller. = The equal pieces are
being replaced by smaller equal pieces, but the area of
the fraction is staying the same. > The units are being
partitioned into smaller equal units. The value of the
fraction is exactly the same.

and numbers.
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NOTES ON
MULTIPLE MEANS
OF REPRESENTATION:

These number lines and squares are
approximate sketches rather than
precise drawings. Avoid rulers and
graph paper so that students become
accustomed to realizing that these
images are not intended to be perfect,
but symbolic. The lines represent
straight lines. The units are cut into
equal parts. The Problem Set has pre-
drawn squares in the interest of time
and to expedite the movement to the
abstract number. It is highly preferable
to start with hand-drawn squares, so
students do not receive the mistaken
impression that drawings have to be
perfect. A mental schema is
developing, not an attachment to the
drawing.

This work is licensed under a

© 2014 Common Core, Inc. Some rights reserved. commoncore.org

@ : bt ~ i i
( ) BY-NC-SA Creative Commons Attribution-NonCommercial-ShareAlike 3.0 Unported License.

engage

3.A.8


http://creativecommons.org/licenses/by-nc-sa/3.0/deed.en_US
http://creativecommons.org/licenses/by-nc-sa/3.0/deed.en_US
http://creativecommons.org/licenses/by-nc-sa/3.0/deed.en_US

NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 1

What would that look like, were we to see it on the number line?
S:  The length would be divided into smaller and smaller parts.

Discuss with your partner what the new smaller unit will be when | divide each of the lengths of 1
fourth into 3 smaller parts of equal length (use the fourths number line from earlier in the lesson).
Compare it to the corresponding picture on your Problem Set.

0 + !
&ttt : e % —>
MP.7 ° - = 2 o
) J/ 4 4 = 4
?

T: On your Problem Set, divide the lengths of 1 third into 5 equal smaller units. Think about what is
happening to the units, length, and name of the fraction. Close the lesson by discussing connections
between the number line, the area model, and the equivalent fractions with your partner.

w|+Fr

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 1: Make equivalent fractions with the number line, the area model,
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 1 Sprint

A # Correct

Write the missing factor.

10=5x___ 23 28=7x___
10=2x__ 24| 28=2x2x___
8=4x__ 25| 28=2x__ x2

9=3x__ 26| 28=_ x2x2

— 27| 36=3x3x___

O (00 |IN O ([0 | W (N |
o)}
I
N}
x

6=3x__ 28| 9x4=3x3x___
12=6x___ 29 I9x4=6x___
12=3x___ 30| 9x4=3x2x___
12=4x___ 31| 8x6=4x___x2
10 12=2x2x___ 32 9x9=3x__ x3
11 12=3x2x___ 33 8x8=__ x8
12 20=5x2x___ 34 7x7=__ x7
13| 20=5x2x___ 35 8x3=__ x6
14 16=8x___ 36| 16x2=__ x4
15| 16=4x2x__ 37| 2x18=__ x9
16 24=8x___ 38| 28x2=__ x8
17| 24=4x2x__ 39| 24x3=__ x9
18| 284=4x__x2 40 6x8=_ x12
19| 24=3x2x__ 41| 27x3=__ x9
20| 24=3x__x2 42 12x6=__ x8
21| 6x4=8x__ 43| s4x2=__ x12
20| 6x4=4x2x__ 44| 9x13=__ x39

write the missing factor

numbers.
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Lesson 1 Sprint

B Improvement # Correct
Write the missing factor.
1 6=2x__ 23 28=4x
2 6=3x__ 24| 28=2x2x___
3 9=3x__ 25| 28=2x__ x2
4 8=4x__ 26| 28=_ x2x2
5 10=5x__ 27| 36=2x2x___
6 10=2x__ 28| 9x4=2x2x___
7 20=10x__ 29| o9x4=6x___
8| 20=5x2x__ 30| 9x4=2x3x
9 12=6x__ 31| 8x6=4x__ x2
10| 12=3x__ 32| 8x8=4x__ x2
11| 12=4x_ 33| 9x9=__ x9
12| 12=2x2x__ 34| 6x6=__ x6
13| 12=3x2x__ 35| 6x4=_ x8
14| 24=8x__ 36| 16x2=__ x8
15| 24=4x2x__ 37| 2x18=_ x4
16| 24=4x__x2 38| 28x2=_ x7
17| 2473x2x__ 39| 24x3=-__ x8
18| 24=3x__x2 40| 8x6=__ x4
19| 16=8x__ 41| 12x6=__ x9
20| 16=4x2x__ 42| 27x3=__ x9
21| 8x2=4x__ 43| sax2=_ x9
22| 8x2=2x2x__ 44| 8x13=__ x26

write the missing factor

COM_MON Lesson 1:
CO

© 2014 Common Core, Inc. Some rights reserved. commoncore.org

Date:

Make equivalent fractions with the number line, the area model, and

numbers.
9/7/14

(m) BY-NC-SA Creative Commons Attribution-NonCommercial-ShareAlike 3.0 Unported License.

This work is licensed under a

engage"Y

3.A11



http://creativecommons.org/licenses/by-nc-sa/3.0/deed.en_US
http://creativecommons.org/licenses/by-nc-sa/3.0/deed.en_US
http://creativecommons.org/licenses/by-nc-sa/3.0/deed.en_US

NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 1 PrOblem Set

Name Date

1

1. Use the folded paper strip to mark points 0 and 1 above the number line, and g, E,and % below it.

A
\ 4

Draw one vertical line down the middle of each rectangle, creating two parts. Shade the left half of each.

, . . . . .2 3 4 5 .
Partition with horizontal lines to show the equivalent fractions e s and o Use multiplication to

8’
show the change in the units.

1 1 1 1

2. Use the folded paper strip to mark points 0 and 1 above the number line, and g, §, %, and g below it.

Follow the same pattern as Problem 1, but with thirds.

A
v

numbers.

RE Date: 9/7/14

Lesson 1: Make equivalent fractions with the number line, the area model, and n
conpon engage™’

(oc) BYNC-SA This work is licensed under a
© 2014 Common Core, Inc. Some rights reserved. commoncore.org Creative Commons Attribution-NonCommercial-ShareAlike 3.0 Unported License.

3.A.12


http://creativecommons.org/licenses/by-nc-sa/3.0/deed.en_US
http://creativecommons.org/licenses/by-nc-sa/3.0/deed.en_US
http://creativecommons.org/licenses/by-nc-sa/3.0/deed.en_US

NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 1 PrOblem Set

3. Continue the pattern with 3 fourths.

1 1 1 1
4. Continue the process and model 2 equivalent fractions for 6 fifths.

numbers.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 1 Exit TiCket

Name Date

1
Estimate to mark points 0 and 1 above the number line, and o
squares below to represent fractions equivalent to 1 sixth usmg both a

3 4 5

6 .

, =, and - below it. Use the
6’ 6’ 6 6
arrays and equations.

2
6’

A

v

COMMON Lesson 1: Make equivalent fractions with the number line, the area model, and
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 1 Homework

Name

Date

1. Use the folded paper strip to mark points 0 and 1 above the number line, and g, 1,

3 .
3 and 3 below it.

A

v

Draw two vertical lines to break each rectangle into thirds. Shade the left third of each. Partition with
horizontal lines to show equivalent fractions. Use multiplication to show the change in the units.

1 1 1 1

-
X
N

w
X
N

, and

2. Use the folded paper strip to mark points 0 and 1 above the number line, and %, below

it. Follow the same pattern as Problem 1, but with fourths.

INIINN

L
SN
S w

A

A 4
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 1 Homework

3. Continue the pattern with 4 fifths.

A

A 4

4. Continue the process and model 2 equivalent fractions for 9 eighths. Estimate to mark the points on the
number line.

A

\ 4

Lesson 1: Make equivalent fractions with the number line, the area model, and
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Lesson 2

Lesson 2

Objective: Make equivalent fractions with sums of fractions with like

denominators.

Suggested Lesson Structure

B Fluency Practice (12 minutes)

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

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

Fluency Practice (12 minutes)

= Equivalent Fractions 5.NF.1

= Sprint: Find the Missing Numerator or Denominator 4.NF.1

Equivalent Fractions (4 minutes)

Note: This fluency activity reviews equivalent fractions.

(Write %.) Say the fraction.
One half.

- «© A

(Write% = Z') One half is how many fourths?

S:  Two fourths.
Continue with the following possible sequence:

1 1 2 2 3 3
-—=—, - =—, -=— - =—, —-=—, and—:—_
2 6’3 6’3 6 3 12’ 4 16 5 25
L1 .
T:  (Write E') Say the fraction.
S: One half.
T:
S:  Fourths.
Continue with the following possible sequence:
1.2 1.2 2.8 3 9 4 16
—=—, ===, ==—, ==—, and - =—.
2 5 5 4 5

denominators.

RE Date: 9/8/14
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NOTES ON
MULTIPLE MEANS
OF ENGAGEMENT:

Equivalent Fractions is intentionally
placed before the Sprint because it
reviews the Sprint skill. Adjust the time
for the Sprint as necessary. If students
struggle to complete Sprint A, then
consider doing another minute or two
of Equivalent Fractions before moving
them on to Sprint B.

(4 minutes)

(8 minutes)

NOTES ON
MULTIPLE MEANS
OF REPRESENTATION:

Adjusting number words and correctly
pronouncing them as fractions (fifths,
sixths, etc.) may be challenging. If you
have many English language learners,
before starting, you might quickly
count together to practice enunciating
word endings: halves, thirds, fourths,
fifths, sixths, etc.

L1 2 . .
(Write 5= —.) One half or one part of two is the same as two parts of what unit?

engage
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 2

Sprint: Find the Missing Numerator or Denominator (8 minutes)

Materials: (S) Find the Missing Numerator or Denominator Sprint

Note: Students generate common equivalent fractions mentally and with automaticity (i.e., without
performing the indicated multiplication).

Application Problem (8 minutes)

Mr. Hopkins has a 1 meter wire he is using to make clocks. Each fourth meter is marked off and divided into
5 smaller equal lengths. If Mr. Hopkins bends the wire at % meter, what fraction of the smaller marks is that?

S:  (Solve the problem, possibly using the RDW process independently or in partners.)
T: Let’s look at two of your solutions and compare them.

So‘b\.ﬂon L NOTES ON
' s SOLVING APPLICATION
™t
PROBLEMS:

v ~ Since Grade 1, students have used the
m Bent Read, Draw, Write (RDW) approach to
% . o e solve Application Problems. The
" 5units . 9 2 method is as follows:

3% Sunitss &
15 units = 'T:.;‘ 1. Read the problem.
| mt‘. l—\'o‘)ang, be_n"r —\—t\e_ 2. Draw to represent the problem.
20 wits = Y wire at ._?__.' m or ot 3. Write one or more equations
\5 3. 15 s & W wasiNL. that either help solve the
20 = Y 20 problem or show how the
problem was solved.
SCA@O\A 2 . \L 4. Writea st.atement that answers
, © . 1 the question.
- t t — =] 7 ithi i
b2 o, o & 3 Yy Embedded within Draw are important
Y Y Y = Y reflective questions:
=  Whatdolsee?
E och mau.r\c\ e "-;}_"o o C ou wedes. =  Canldraw something?

--%_"' mMm 1S —'r?-.t. SoMNMe O .% VA . =  What conclusions can | reach
from my drawing?

Lesson 2: Make equivalent fractions with sums of fractions with like
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 2

T: When you look at these two solutions side by side, what do you see? (You might use the following
set of questions to help students compare the solutions as a whole class, or to encourage inter-
partner communication as you circulate while they compare.)

= What did each of these students draw?

= What conclusions can you make from their drawings?

=  How did they record their solutions numerically?

=  How does the tape diagram relate to the number line?

= What does the tape diagram/number line clarify?

=  What does the equation clarify?

=  How could the statement with the number line be rephrased to answer the question?

Note: This two-step Application Problem offers a problem-solving context for students to review making
equivalent fractions with the number line or the area model as taught in Lesson 1.

Concept Development (30 minutes)

Materials: (S) Blank paper

1,1 2
Problem 1: 3 + 353 \
©
1 third + 1 third = 2 thirds. &—(—w/—}r—\:_\; >
2] A z F
T: Draw a number line. Mark the end points as 0 and 1. 3 1 Y =
Between zero and one, estimate to make three units 2
of equal length and label them as thirds. -1; + -‘~3 = =
S: (Work.) : ws
On your number line, show 1 third plus 1 third with Zx 3 = J_
arrows designating lengths. (Demonstrate, and then
pause as students work). J— (
. o i
The answer is...? _— { >
S: 2thi = . = €. i
: irds. o — - = -
% B3 “% ¥
Talk to your partner. Express this as an addition t ) \ L. 2
sentence and multiplication equation. IR N
\
s 141-2 55412 2% & =3
3 3 3 3 3 Y ¥

T: Following the same pattern of adding unit fractions
by joining lengths, show 3 fourths on a number line.

Lesson 2: Make equivalent fractions with sums of fractions with like
ES#E_MON denominators. engage ny 3.A.19
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 2
3,3,1_7
Problem 2: s + s + s =&
3 eighths + 3 eighths + 1 eighth = 7 eighths.
T: Draw a number line. Again, mark the end points
as 0 and 1. Between zero and one, estimate to o0\ o l
make eight units of equal length. This time, only >
label what is necessary to show 3 eighths. o 3. é. -—ng
S: (Work.) [ g -
Represent 3 eighths + 3 eighths + 1 eighth on 3« -%, ¥ P = ra
your number line. (Pause.) What’s the answer? & -
\ P
S: 7 eighths. ('2.. % 3.) + 0 - i
T: Talk to your partner. Express this as an addition &
equation and multiplication equation.
3,3,1_7 3 17
S: §+§+§—§9(2 Xg)‘l‘g—g.

6 2,2 2 2
Problem3.5—z+5+2_(3 XE)_S‘

3
1
6 halves = 3 x 2 halves = 3 ones = 3. um‘ G T—-ﬁ%’
N S 4 L.
T: Draw a number line. Below the number line, = ",z: 2 L
mark the end points as 0 halves and 6 halves. 7. -
. ) 6 Lo
Estimate to make 6 parts of equal length. This 2T aT Yy
time, only label 2 halves. 2- -
=3 v
S:  (Work.) z
Record the whole number equivalents above the = 3%\
line. (Record 1, 2, and 3 wholes.) Represent e 2

3 X 2 halves on your number line.

. L, 0 2 4 6
(Draw 3 arrows, starting with 3 30 5 and stop at 5.)
What's the answer?

6 halves or 3.

3. What is the unit?

3 ones.

A I A I

Talk to your partner. Express this as an addition equation, as well as a multiplication equation.

2,2.2_6_5 32,2,2_ _ 2_6_ 2 _ _
S: E+E+E—2—3.92+2+2—1+1+1—3.93X2—2—3.93X2—3X1—3.

Lesson 2: Make equivalent fractions with sums of fractions with like
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NYS COMMON CORE MATHEMATICS CURRICULUM

[$ W91

Problem 4: §= +

U] w
Il
U
vl w

8 fifths = 5 fifths + 3 fifths = 1 and 3 fifths.

T: Draw a number line. Below the number line,
mark the end points as 0 fifths and 10 fifths.

Estimate and give a value to the halfway point.

T: What is the value of the halfway point?
S:  5fifths.

T: Make 10 parts of equal length from O fifths to
10 fifths.

T: Record the whole number equivalents above
the line. (Students work.)

Label 8 fifths on your number line. (Work.)

(Work.)

2 e A4

as the sum of a whole number and fifths.
(Work.)

1and3fifths. >>+2=2=12,

5 5 5 5
8 fifths is between what 2 whole numbers?
1and 2.

w4 v 49

=6, ,1_ +1_ 1_5,1
Problem5— 3 3 (Zx) 3—2+3—23.

7 thirds = 6 thirds + 1 third = 2 and 1 third.

What is another way of expressing 1 plus 3 fifths?

Lesson 2

0 ] 2.
éf\—ﬁ*'f—fp«./\. PR
< s 3 L
5 5 5 5
B = b
5 § &©
= | + 3.

5
=2
5

Show 8 fifths as the sum of 5 fifths and 3 fifths on your number line.

Talk to your partner. Express this as an addition equation in two ways—as the sum of fifths, as well

COMMON Lesson 2: Make equivalent fractions with sums of fractions with like

© 2014 Common Core, Inc. Some rights reserved. commoncore.org

O A4 d49v 49

Draw a number line. Mark the end points as 0 thirds
and 9 thirds below the number line. Divide the whole
length into three equal smaller lengths and mark
their values using thirds. Work with a partner.
(Work.)

What are the values of those points?

3 thirds and 6 thirds.

Mark the whole number equivalents above the line.
(Work.)

Divide each of those whole number lengths into three smaller lengths. Mark the number 7 thirds.

(Work.)

denominators.
Date: 9/8/14
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 2

T: Show 7 thirds as two units of 3 thirds and one
more third on your number line and in an

equation. Work together if you become stuck. nme Jacky — oate
S: (WOI’k and diSCUSS.) 1. Show each exprassion on a number line. Solve.
2.1 b i+i'l=,3.
7 thirds is between what two whole numbers? » =g e
S: 2and3. P ! 0y |
s ) £ Te H
. = 5 3 3
Problem Set (10 minutes)
3 3 ,3_4 1,1 7 3 3
9 GtutnSTe d]“‘"ﬂ-—;:['}'-ﬁ;:lﬁ

Students should do their personal best to complete the
. . . @,
Problem Set within the allotted 10 minutes. For some .{r T — N "'_‘“’/r"““; >
) L3

£ A e [ e
classes, it may be appropriate to modify the assighnment ©oom v i % K
specifying which problems they work on first. Some et e st e et . et o tnion
problems do not specify a method for solving. Students »«»w:ef;mum;mwm.m._ ]

. fo = o t=3 2
should solve these problems using the RDW approach )T Vi=3+3 43 =303
used for Application Problems. e e Y 1

b 2 £ 1
1:: z ! B av=2,3,4
o FTETEeTE
. . Sk LY
Student Debrief (10 minutes) =% ot =3xd
=3 %45

Lesson Objective: Make equivalent fractions with sums of

. s . $2pimon [ —————-_ ap e am
fractions with like denominators. : 929

Bane 1P

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

ok beer and a fraction. i } and d} on

-

Express wach of the following s the sum of a

Invite students to review their solutions for the Problem

number lines.

Set. They should check work by comparing answers with a NE A w18, L
. ) 3 EF T ==tz
partner before going over answers as a class. Look for 142 = bl
misconceptions or misunderstandings that can be =& =l
addressed in the Debrief. Guide studentsina 9r=Z 9t el
conversation to debrief the Problem Set and process the = b+ =244
b
lesson. =l% =27
. . o= 1T 2 3 Mius I 'E
T: Come to the Debrief and bring your Problem Set. T 1 & 4 = ’-?i; P # i
Compare your work to your neighbor’s. On . Mo ct o st g SRR, Shch e g o o g, ROy R
fabric did she cut? Express your answer as the sum of a whole number and the remaining fractional units.
which problems do you have different answers? Drum 8 numbarlinetorepresent theproiem.
. . S _ 20
Discuss your differences. Both may be correct. hrg=%
=16 4
T: (After about 3 minutes.) What is a way to ¥ S S Se— 7,
gt t t T
3 s2+3 o 5 o € 20
express —as a sum? 2% T 5 & E
S:  1seventh + 1 seventh + 1 seventh.
T. AnOther Way? Haﬂse.la':» nbl:on was 2; Yﬂj‘d-‘i IOQ"T
S: 2 sevenths + 1 seventh.
T: These are equivalent forms of 3 sevenths. GQMMON |t mmmmmimemetenstengage®  sam
T: Onyour Problem Set, find and talk to your
partner about different equivalent forms of your numbers.
COMMON Lesson 2: Make equivalent fractions with sums of fractions with like ny
CORE— denominators. engage 3.A.22
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 2

S: 6 sevenths could be expressed as 3 sevenths + 3 sevenths or 3 times 2 sevenths. = 9 sevenths can
be expressed as 1 + 2 sevenths. > 7 fourths can be expressed as 2 times 3 fourths + 1 fourth.
- 1 and 3 fourths can be expressed as 7 fourths. = 32 sevenths can be expressed as
28 sevenths + 4 sevenths or 4 and 4 sevenths.

T: I'm hearing you express these numbers in many equivalent forms. Why do you think | chose to use
the tool of the number line in this lesson? Discuss this with your partner. If you were the teacher of
this lesson, why might you use the number line?

S:  (Discuss.)

When we were studying decimal place value, we saw that 9 tenths + 3 tenths is equal to 12 tenths,
1+ 2 tenths, or 1 and 2 tenths.

T: Once more, please review the solution and number line you made for Problem 4 about Marisela’s
ribbon. Discuss the equivalence of 20 eighths and 2 and 4 eighths as it relates to the number line.

S:  (Discuss.)

Discuss the relationship of the equivalence of these sums.

9 tenths + 3 tenths =12tenths =1+2tenths =1 %.

9 elevenths + 3 elevenths = 12 elevenths =1 + 1 eleventh =1 %

S: (Discuss.)

T: Yes, our place value system is another example of equivalence.

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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Lesson 2 Sprint

A # Correct
Find the missing numerator or denominator.
! =5 <8 T
INEE “ e
8 5 23 75
4 I 26 Z2.2
9 "5 id AT
6 3=2 28 :-Z2
7 - 29 -2
” 55 50 3
9 2-5 31 2.2
10 7°% 32 % 5
11 273 33 =2
12 o=2 34 2-c
13 2.2 35 2.2
L 3"z 36 w5
15 -2 37 2.2
16 2.1 38 2.
17 - 39 <
18 2 40 2.2
19 =3 41 s
20 373 42 2-2
21 =1 43 =1
22 3 44 53

find the missing numerator or denominator

CO
cO
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Lesson 2 Sprint

B Improvement # Correct
Find the missing numerator or denominator.
1 $-2 23 -2
2 2o 24 3-8-2
3 2o 25 =2
4 sk 26 3
5 >=2 27 :-2
6 3% 28 T
JERE s
8 375 30 =2
JEEE o i
10 s 32 =2
11 2.8 33 =5
12 r 34 22
13 i 35 e 5
14 2-2 36 =2
15 2.2 a7 -
16 2. 38 x-2
17 2.2 39 ===
18 =2 40 2.
19 2.2 41 —
20 :-2 42 2-—
21 r 43 B3
22 =3 44 2.8

find the missing numerator or denominator

CO
cO
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 2 PrOblem Set

Name Date

1. Show each expression on a number line. Solve.

2 1 1
a. -+ b. S+3+3
3 3 3 3 1
EETITIT d. 2 x7+3

2. Express each fraction as the sum of two or three equal fractional parts. Rewrite each as a multiplication
equation. Show Part (a) on a number line.

6
a. - b, 2
7 2
12 27
Lesson 2: Make equivalent fractions with sums of fractions with like
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 2 PrOblem Set

3. Express each of the following as the sum of a whole number and a fraction. Show Parts (c) and (d) on
number lines.

9 9
a. = b. =
7 2
32 24
c. — d —
9

4. Marisela cut four equivalent lengths of ribbon. Each was 5 eighths of a yard long. How many yards of
fabric did she cut? Express your answer as the sum of a whole number and the remaining fractional units.

Draw a number line to represent the problem.

Lesson 2: Make equivalent fractions with sums of fractions with like
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Name Date

1. Show each expression on a number line. Solve.

Q
[S; W N3
+
vl N
o
wlo
+
wlN

2. Express each fraction as the sum of two or three equal fractional parts. Rewrite each as a multiplication
equation. Show Part (b) on a number line.

6
a. - b, =
9 4
Lesson 2: Make equivalent fractions with sums of fractions with like
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 2 Homework

Name Date

1. Show each expression on a number line. Solve.

4 1
a. $+3 b. —+-+-+-
2 2 2 3 1
C. ;+;+; d. 2X§+E

2. Express each fraction as the sum of two or three equal fractional parts. Rewrite each as a multiplication
equation. Show Part (a) on a number line.

6 9
12
c. — d 2
10
Lesson 2: Make equivalent fractions with sums of fractions with like
ES#E_MON denominators. engage ny
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 2 Homework

3. Express each of the following as the sum of a whole number and a fraction. Show Parts (c) and (d) on
number lines.

9 7
a. -= b. -
5 2
25 21
c. = d =
7 9

4. Natalie sawed five boards of equal length to make a stool. Each was 9 tenths of a meter long. What is
the total length of the boards she sawed? Express your answer as the sum of a whole number and the
remaining fractional units. Draw a number line to represent the problem.
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4/ Mathematics Curriculum

GRADE 5 e MODULE 3

Topic B

Making Like Units Pictorially

5.NF.1, 5.NF.2
Focus Standard: 5.NF.1 Add and subtract fractions with unlike denominators (including mixed numbers) by
replacing given fractions with equivalent fractions in such a way as to produce an
equivalent sum or difference of fractions with like denominators. For example, 2/3 +
5/4 =8/12 + 15/12 = 23/12. (In general, a/b + c/d = (ad + bc)/bd.).
5.NF.2 Solve word problems involving addition and subtraction of fractions referring to the
same whole, including cases of unlike denominators, e.g., by using visual fraction
models or equations to represent the problem. Use benchmark fractions and number
sense of fractions to estimate mentally and assess the reasonableness of answers. For
example, recognize an incorrect result 2/5 + 1/2 = 3/7, by observing that 3/7 < 1/2.
Instructional Days: 5
Coherence -Links from: G4-M5 Fraction Equivalence, Ordering, and Operations
-Links to: G5-M4 Multiplication and Division of Fractions and Decimal Fractions
G6-M3 Rational Numbers

In Topic B, students use the familiar rectangular fraction model to add and subtract fractions with unlike
denominators.

Students make like units for all addends or both minuend and subtrahend. First, they draw a wide rectangle
and partition it with vertical lines as they would a tape diagram, representing the first fraction with a bracket
and shading. They then partition a second congruent rectangle with horizontal lines to show the second
fraction. Next, they partition both rectangles with matching lines to create like units.

Egg!"MON ;2’:: B: g//lzl;:]f Like Units Pictorially engageny
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This strategy pictorially proves 3 sixths are equal to 1 half and 2 sixths are equal to 1 third. Students practice
making these models extensively until they internalize the process of making like units. Students use the
same systematic drawing for addition as they do for subtraction. In this manner, students are prepared to
generalize with understanding to multiply the numerator and denominator by the same number. The topic
closes with a lesson devoted to solving two-step word problems involving addition and subtraction of
fractions.

A Teaching Sequence Toward Mastery of Making Like Units Pictorially

Objective 1: Add fractions with unlike units using the strategy of creating equivalent fractions.
(Lesson 3)

Objective 2: Add fractions with sums between 1 and 2.
(Lesson 4)

Objective 3: Subtract fractions with unlike units using the strategy of creating equivalent fractions.
(Lesson 5)

Objective 4: Subtract fractions from numbers between 1 and 2.
(Lesson 6)

Objective 5: Solve two-step word problems.
(Lesson 7)

COMMON Topic B: Making Like Units Pictorially n
CORE’ Date: 9/5/14 engage y
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 3

Lesson 3

Objective: Add fractions with unlike units using the strategy of creating
equivalent fractions.

Suggested Lesson Structure

Bl Fluency Practice
[ Application Problem

Concept Development

B Student Debrief

Total Time

(12 minutes)
(5 minutes)

(33 minutes)

(10 minutes)

(60 minutes)

Fluency Practice (12 minutes)

= Sprint: Equivalent Fractions 5.NF.1 (8 minutes)

= Adding Like Fractions 5.NF.1

= Rename the Fractions 5.NF.3

(2 minutes)

(2 minutes)

Sprint: Equivalent Fractions (8 minutes)

Materials: (S) Equivalent Fractions Sprint

Note: Students generate common equivalent fractions mentally and with automaticity (i.e., without
performing the indicated multiplication).

Adding Like Fractions (2 minutes) NOTES ON

Note: This fluency activity reviews adding like units and lays the
foundation for today’s task of adding unlike units.

T: Let’s add fractions mentally. Say answers as whole
numbers when possible.

1 1
[ ?
T: 3 + 3=
S: E.
3
1 1
[ S ?
T: p + 7 —
S: E.
4
1 2
[ ?
T: : + PR
COMMON
CORE
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Date:

MULTIPLE MEANS
OF REPRESENTATION:

Rather than name the fraction, draw it,
and ask students to write the
corresponding equation on personal
white boards. Use brackets to indicate

the addends.
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+

N
Il
S

N DR R Nwu|w

+
W=

+
S w

+
w N
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Continue and adjust to meet student needs. Use a variety of fraction combinations.

Rename the Fractions (2 minutes)

Materials: (S) Personal white board

Note: This fluency activity is a quick review of generating equivalent fractions, which students use as a
strategy to add unlike units during today’s Concept Development.

T: (Write %.) Rename the fraction by writing the largest units possible.
s: (Write )

T: (Write %.) Try this problem.

s: (Write )

. . . . 6 3 2 4 6 2 6
Continue with the following possible sequence: '3 e 9 e %D andg.

Application Problem (5 minutes)

One ninth of the students in Mr. Beck’s class list red as their favorite color. Twice as many students call blue
their favorite, and three times as many students prefer pink. The rest name green as their favorite color.
What fraction of the students say green or pink is their favorite color?

Extension: If 6 students call blue their favorite color, how many students are in Mr. Beck'’s class?

| 11
R ®© P o NOTES ON
I S I . MULTIPLE MEANS
e edevds g OF ACTION AND
. : z Twe thirds of He EXPRESSION:
q ¥ 'a' = 'é' =S studedrs S reen
. or ?'m‘!l. ‘\;1\\3“. Students working above grade level
Extension: faver'ite coler. may enjoy the challenge of an
2unts s & extension problem. If time permits,
\ um:\-\ s 3 T'hm. oxe 27 s‘h.dt.ds have one of the students model the
QuatsT IAF 2T \n . Back's class, extension problem on the board and

share the solution with the class.

fractions.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 3 m

Concept Development (33 minutes)

Materials: (S) Personal white board, 2 pieces of4%" x 4%" paper per student (depending on how the

S:

Problem 1: % + =

U B A

A I

folding is completed before drawing the rectangular array model)

(Write 1 adult + 3 adults.) What is 1 adult plus 3 adults?

4 adults.

1 fifth plus 3 fifths?

4 fifths.

We can add 1 fifth plus 3 fifths because the units are the same.

1 fifth + 3 fifths = 4 fifths.
1,3 _ 4

5 5 5°
(Write 1 child + 3 adults.) What is 1 child plus 3 adults?

We can’t add children and adults.
Why is that? Talk to your partner about that.

(Share.) NOTES ON

| heard Michael tell his partner that children and gFUéLg:ZEAME?NN:
adults are not the same unit. We must replace ’
unlike units with equivalent like units to add. What Folding paper is a concrete strategy

do children and adults have in common? that helps build conceptual
understanding. This helps ease the

hardest part of using a rectangular

They are people.

Let’s add people, not children and adults. Say the fraction model—recognizing the
addition sentence with people. original fractions once the horizontal
1 person + 3 people = 4 people. Illneszare drlawn;t Help students see
Yes. What about 1 one plus 4 ones? 7 = gand; = ¢ by pointing and
showing the following:
5 ones.
0 2-2.12
1 4 8 8
4

T:  (Write % + %.) Can | add 1 half plus 1 fourth?
Discuss with your partner. (Circulate and listen.)
Pedro, could you share your thoughts?
S: lcannot add 1 half plus 1 fourth until the units are the same. We need to find like units.
Let’s first make like units by folding paper. (Lead students through the process of folding as shown.)
11 4 2
2ta = sTs
Lesson 3: Add fractions with unlike units using the strategy of creating equivalent
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T: Now, let’s make like units by drawing. (Draw a ’“_’L"_‘“ —
rectangular fraction model.) How many units will | have / e i +_L
if | partition 1 whole into smaller units of one half each? \ " 2 'Y
S: 2 units. ‘V“;/ :—%—f-—-g‘-
(Partition the rectangle vertically into 2 equal units.) @ s
One half tells me to select how many of the 2 units? l l =g
— —
S: One. ] :%
T: Let’s label our unit with % and shade in one part. Now, 7 1
7772 &

let’s draw another whole rectangle. How many equal

parts do | divide this whole into to make fourths? 5
S:  Four.
(Partition the rectangle horizontally into 4 equal units.) One fourth tells me to shade how many
units?
One.

| . , . . .
T: Let’s label our unit with " and shade in one part. Now, let’s partition our 2 wholes into the same size

. . . 1 s 1 . .
units. (Draw horizontal lines on the 3 model and 1 vertical line on the " model.) What fractional unit
have we made for each whole?

Eighths.

. o1
How many shaded units are in 3 ?

Four.

4 v 4 @«

That’s right; we have 4 shaded units out of 8 total units. (Change the label from % to % .) How many

. 1
units are shaded on the " model?

v

Two.

-

Yes, 2 shaded parts out of 8 total parts. (Change the label from % to g .) Do our models show like
units now?

Yes!

Say the addition sentence now using eighths as our common denominator, or common unit.

4 eighths + 2 eighths = 6 eighths.

b A I

. 6 .
We can make larger units within 3" Tell your partner how you might do that.

S: 6 and 8 can both be divided by 2. 6 +2 =3 and 8 + 2 =4. The fraction is %. - We can make larger

units of 2 each. 3 twos out of 4 twos. That’s 3 out of 4 units or 3 fourths. = g is partitioned into 6
out of 8 smaller units. It can be made into 3 out of 4 larger, equal pieces by grouping in 2s.
1 half + 1 fourth = 4 eighths + 2 eighths = 6 eighths = 3 fourths.

S+
2

Lol
|

+

©IN

fractions.
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1 1
Problem 2: 3 + 2

In this problem, students can fold a paper again to transition into drawing, or start directly with drawing. This
is a simple problem involving two unit fractions, such as Problem 1. The primary purpose is to reinforce
understanding of what is occurring to the units within a very simple context. Problem 3 moves forward to
address a unit fraction plus a non-unit fraction.

T:

2
Problem 3: 3 + 2

Do our units get larger or smaller when we create like
units? Talk to your partner.

The units get smaller. There are more units, and they
are definitely getting smaller. = The units get smaller.
It is the same amount of space, but more parts. =2 We
have to cut them up to make them the same size.

- We can also think how 1 unit will become 6 units.
That’s what is happening to the half.

Let’s draw a diagram to solve the problem and verify
your thinking.
(Draw.)

Did the half become 3 smaller units and each third
become 2 smaller units?

Yes!
Tell me the addition sentence.

2 sixths + 3 sixths = 5 sixths.

1 1 2 3 5
o= 4c=2
3 2 6 6 6

1

When we partition a rectangle into thirds, how many units do we have in all?
3.

(Partition thirds vertically.) How many of those units are we
shading?

2.

(Shade and label 2 thirds.) To show 1 fourth, how many units
do we draw?

4,

(Make a new rectangle of the same size and partition fourths
horizontally.)

How many total units does this new rectangle have?
4.
(Shade and label the new rectangle.)

COMMON Lesson 3: Add fractions with unlike units using the strategy of creating equivalent ny
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Lesson 3

T: Let’s make these units the same size. (Partition the
rectangles so the units are equal.)
T: What is the fractional value of 1 unit?
S:  1twelfth.
T: HOW many tWElfthS are equal tO 2 thlrdS? For students who are confused about
S: 8 twelfths. adding the parts together, have them
8 2 cut out the parts of the second model
T: (Mark 5 on the 3 rectangle.) How many twelfths and place them inside the first. For
1_) example, as shown in the drawings
are equal to 4 below, have them cut out the three
. one-twelfths and add them to the
S: 3 twelfths. B
3 1 . model with 3 if a puzzle. Have
T: (Mark - on the " rectangle.) Say the addition them speak the sentence, “8 twelfths
sentence now using twelfths as our like unit or plus 3 twelfths equals 11 twelfths.”
denominator Repeat until students can visualize
) this process without the extra step.
S: 8 twelfths plus 3 twelfths equals 11 twelfths.
2. 1 8 3 11
-—t-=—=+—==—.
3 4 12 12 12
T: Read with me. 2 thirds + 1 fourth = 8 twelfths + 3
twelfths = 11 twelfths.
T: With your partner, review the process we used to

solve % + % step by step. Partner A goes first, and

then partner B. Draw an area model to show how
you make equivalent fractions to add unlike units.

fractions.

Add fractions with unlike units using the strategy of creating equivalent

engage"Y
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2 2
Problem 4: s + 3

Note: This problem adds the complexity of finding the sum of two non-unit
fractions, both with the numerator of 2. Working with fractions with common
numerators invites healthy reflection on the size of fifths as compared to
thirds. Students can reason that, while there are the same number of units
(2), thirds are larger than fifths because the whole is broken into 3 parts
instead of 5 parts. Therefore, there are more in each part. Additionally, it can
be reasoned that 2 thirds is larger than 2 fifths because when fifteenths are
used for both, the number of units in 2 thirds (10) is more than the number
used in 2 fifths (6).

This problem also presents an opportunity to remind students about the
importance of attending to precision (MP.6). When comparing fractions, care
is taken to talk about the same whole amount as demonstrated by the
rectangle. Such attention to precision also leads students to understand that
2 thirds of a cup is not larger than 2 fifths of a gallon.

2

2
Problem 5: 5 + 3

T:  (Write % + g.) Work with your partner to solve this problem.

773
S: (Work.) 2 sevenths + 2 thirds = 6 twenty-firsts + 14 twenty- ¢ + i
firsts = 20 twenty-firsts. —21 Tz
.20
2,2_6  14_20 =2
7t3TataT

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 should solve these problems using the
RDW approach used for Application Problems.

Student Debrief (10 minutes)

Lesson Objective: Add fractions with unlike units using the strategy of creating equivalent fractions.
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.

fractions.
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S:

For one minute, go over the answers to Problem
1 with your partner. Don’t change your work.

(Work together.)

Now, let’s correct errors together. | will say the
addition problem; you will say the answer.
Problem 1(a). 1 half plus 1 third is...?

5 sixths.

Continue with Problems 1(b—f). Then, give students about
2 minutes to correct their errors.

T: Analyze the following problems. How are they

COMMON
ORE’

© 2014 Common Core, Inc. Some rights reserved. commoncore.org

related?
=  Problems 1 (a) and (b)
=  Problems 1 (a) and (c)
=  Problems 1 (b) and (d)
=  Problems 1 (d) and (f)
(Discuss.)

Steven noticed something about Problems 1 (a)
and (b). Please share.

The answer to (b) is smaller than (a) since you are
adding only § to % Both answers are less than 1,
but (a) is much closer to 1. Problem (b) is really

1 8 1
close to 3 because Te would be >

Kara, can you share what you noticed about
Problems 1(d) and (f)?

| noticed that both problems used thirds and
sevenths. But the numerators in (d) were 1, and
the numerators in (f) were 2. Since the
numerators doubled, the answer doubled from
10 twenty-firsts to 20 twenty-firsts.

| am glad to hear you are able to point out
relationships between different problems.

Share with your partner what you learned how to
do today.

(Share.)

(Help students name the objective: We learned
how to add fractions that have unlike units using
a rectangular fraction model to create like units.)

Lesson 3:
fractions.

Date: 9/9/14

Lesson 3

Mame ﬂa S Date

1. For the following problems, draw a picture using the rectangular fraction model and write the answer.

Simplify your answer.

i1 -
‘: ;ﬁ-—fﬂ-{—:f— CRSH T =
x !
L I
! (—-_A--______‘
Zml? 2AF5 Eg
1 ? :
- L =
z 3
EE Ny EPE T S S v
9 ik tz*‘ﬁ.‘:% Dattartar=gr
—r ! : ]
~Zu i
7|
)
T B 2 R .
¥ i F
115 i My 6 20
PR 4._‘2% 19 D 3+i-gFaS =2
1 I ! 1
B v 277 7T e —
| :f: o
ZZem A
T v ot
e 3 Il Pt e }-‘5
— 7
2 2
* 3
ESMMON [l engage“y 2843

Draw a pi d write the number sentence that proves the answer.

simplify your answer if possible,

2. damal umd::nmn!ﬁmem:;e a package and %m of ribban to tie a bow. How many yards of ibbon
did tamal use?

I 1 3 +i'
— e - 3
g ; )
=4 a
03 Jomal used 7 or Z
-1 ribb
_3_.5 =4 yard of ribbon
3. Over the weekend, Nolan Gllnﬂﬁ quart of orange juice, and Andrea drank 5 (lluﬂ of arange juice. How
many quarts did they drink together? e
gt

| esen
| ey
Dater A
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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.

Lesson 3: Add fractions with unlike units using the strategy of creating equivalent
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Lesson 3 Sprint

A # Correct
Find the missing numerator or denominator.
1 273 23 %
JEEE a
8 T 25 73
4 2o 26 =2
5 T ik T
6 3=2 28 2.2
7 3=z 29 8.2
JENE R
9 2.5 31 2-2
0 373 2| %75
11 23 33 2.2
12 72 34 2=
13 2-2 35 2.2
14 2. 36 2o
15 z=- 37 2.2
16 2.1 38 2
17 2 39 5 -1
18 Sz 40 2.2
19 2es a1 T
20 Se3 42 -2
21 2.1 43 ==
22 ez 44 ==z
equivalent fractions
Lesson 3: Add fractions with unlike units using the strategy of creating equivalent
g T engage™
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Lesson 3 Sprint

B Improvement # Correct
Find the missing numerator or denominator,
1 5=2 23 3=
2 2o 24 z-2
3 2= 25 =-2
. =% 26 T
5 S=2 27 2==
e ™5 = -5
! e i 5™
8 175 30 2.1
IS o i
10 +=2 32 2.2
11 -2 33 =5
12 r 34 2.2
o i s iz
2 1 45 5
14 i 36 i
i i
16 2 38 ==
17 ==2 39 =75
18 22 40 2.5
19 é - i 41 <=
20 -2 42 2o
22 =3 44 e
equivalent fractions
Lesson 3: Add fractions with unlike units using the strategy of creating equivalent n
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 3 PrOblem Set

Name Date

1. Draw a rectangular fraction model to find the sum. Simplify your answer, if possible.

1 1 1 1
a 5+§— b. §+E_
1 1 1 1
. 141 d —+4+:=
4 3 3 7
3 1 2 2
e. S4== . 242=
4-+5 3+7
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 3 PrOblem Set

Solve the following problems. Draw a picture and write the number sentence that proves the answer.
Simplify your answer, if possible.

2. Jamal used g yard of ribbon to tie a package and % yard of ribbon to tie a bow. How many yards of ribbon

did Jamal use?

3. Over the weekend, Nolan drank % quart of orange juice, and Andrea drank % quart of orange juice. How

many quarts did they drink together?

4. Nadia spent % of her money on a shirt and % of her money on new shoes. What fraction of Nadia’s money

has been spent? What fraction of her money is left?

COMMON Lesson 3: Add fractions with unlike units using the strategy of creating equivalent ny
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Name

Lesson 3 Exit Ticket

Date

Solve by drawing the rectangular fraction model.

=
N
+
(RN
Il

2. Inone hour, Ed used é of the time to complete his homework and % of the time to check his email. How

much time did he spend completing homework and checking email? Write your answer as a fraction.

(Extension: Write the answer in minutes.)

fractions.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 3 Homework

Name Date

1. Draw a rectangular fraction model to find the sum. Simplify your answer, if possible.

1 1 1 1
a. ~+1= b. ~4-=
4 3 4 5
1 1 1 1
. 14l= d. —+-=
4 6 5 9
1 2 3 3
e. —42= . 243=
4-+5 5+7

fractions.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 3 Homework

Solve the following problems. Draw a picture, and write the number sentence that proves the answer.
Simplify your answer, if possible.

2. Rajesh jogged % mile, and then walked % mile to cool down. How far did he travel?

3. Cynthia completed g of the items on her to-do list in the morning and finished % of the items during her

lunch break. What fraction of her to-do list is finished by the end of her lunch break?
(Extension: What fraction of her to-do list does she still have to do after lunch?)

4. Sam read % of her book over the weekend and % of it on Monday. What fraction of the book has she

read? What fraction of the book is left?

fractions.
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Lesson 4

Objective: Add fractions with sums between 1 and 2.

Suggested Lesson Structure

B Fluency Practice (8 minutes)
[ Application Problems (7 minutes)

Concept Development (35 minutes)
B Student Debrief (10 minutes)

Total Time (60 minutes)

Fluency Practice (8 minutes)

= Adding Fractions to Make One Whole 4.NF.3a (4 minutes)
= Skip-Counting by g Yard 5.MD.1 (4 minutes)

Adding Fractions to Make One Whole (4 minutes)

Note: This fluency activity is a quick mental exercise of part—part—whole understanding as it relates to
fractions.

T: I will name a fraction. You say a fraction with the same
denominator so that together our fractions add up to 1

whole. For example, if | say 1 third, you say 2 thirds. 2ES el

1 2 3 . MULTIPLE MEANS
3 + 3=30r 1 whole. Say your answer at the signal.

3 OF ENGAGEMENT:

T: 1fourth? (Signal.) Depending on the group of students,
S: 3 fourths. consider supporting them visually by
T 1fifth? (Signal.) rr?a.klng fractlon cards.that show circles

) divided into fourths, fifths, tenths, etc.
St 4fifths. Flash the corresponding card while
T: 2tenths? (Signal.) naming the fraction. English language
S:  8tenths. learners will have a visual support to

] ) ) ) accompany language, and students
Continue with the following possible sequence: working below grade level can see how
1 3 1 5 6

-z -z 2 2 many more to make one whole.
3’ 57 27 10’ 7’

3
and = .
8

Lesson 4: Add fractions with sums between 1 and 2. n
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Skip-Counting by % Yard (4 minutes)

Lesson 4

Note: This skip-counting fluency activity prepares students for success with addition and subtraction of

fractions between 1 and 2.

T: Let’s count by g yard. (Rhythmically point up until a
change is desired. Show a closed hand and then point
down. Continue, mixing it up.)

S: %yard, % yard, 1 yard (stop), % yard (stop), 1yard, 1 %
yards, 1 g yards, 2 yards (stop), 1 g yards, 1 g yards, 1
yard (stop).

Continue sequence going up to and beyond 3 yards, paying
careful attention when crossing over whole number units.

Application Problem (7 minutes)

NOTES ON

MULTIPLE MEANS

OF ENGAGEMENT:
Periodically challenge students working

above grade level to rename each
fraction of a yard as a number of feet.

Leslie has 1 liter of milk in her fridge to drink today. She drank% liter of milk for breakfast and % liter of milk

for dinner. How much of a liter did Leslie drink during breakfast and dinner?

(Extension: How much of a liter of milk does Leslie have left to drink with her dessert? Give your answer as a

fraction of liters and as a decimal.)

0.1 k.

T: Let’sread the problem together.
S:  (Read chorally.)
T: What is our whole?
S:  1liter.
T: Tell your partner how you might solve this problem.
S: (Discuss.)
ES#E_MON II.)e;s;c:n 4: g\;jgd/i;actlons with sums between 1 and 2.
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L-J,DI'\ O,C]‘L_

She  had *:'}', L le €& 't’} or

NOTES ON

MULTIPLE MEANS

OF ACTION AND

EXPRESSION:
It can be helpful to English language
learners to have others model speech
to describe the models they draw. If
appropriate, select an English language
learner to help make the drawing for
the class.
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©“ a4e 49

(Select a student to draw a model for this problem.) | see that Joe has a great model to help us solve
this problem. Joe, please draw your picture for us on the board.

(Draw.)

Thank you, Joe. Let’s say an addition expression that represents this word problem.
2 fifths plus 1 half.

Why can’t we add these two fractions?

They are different. = They have different denominators. = The units are different. We must find
a like unit between fifths and halves. = We can use equal fractions to add them. = The fractions
will look different, but they will still be the same amount.

Joe found like units from his drawing. How many units are inside his rectangle?
10.

That means we will use 10 as our denominator, or our named unit, to solve this problem. Say your
addition sentence now using tenths.

4 tenths plus 5 tenths equals 9 tenths.
Good. Please say a sentence about how much milk Leslie drank for breakfast and dinner to your
partner.

Leslie drank % liter of milk for breakfast and dinner.
With words, how would you write 9 tenths as a
decimal?

Zero point nine.

Now, we need to solve the extension question. How
much milk will Leslie have available for dessert? Tell
your partner how you solved this.

| know Leslie drank % liter of milk so far. | know she

has 1 whole liter, which is 10 tenths. 9 tenths plus 1
tenth equals 10 tenths, so Leslie has 1 tenth liter of milk for her dessert.

Note: Students solve this Application Problem involving addition of fractions with unlike denominators, using
visual models as learned in Lesson 3.

Concept Development (35 minutes)

Materials: (S) Personal white board

1 1 1 3
Problem 1: a. §+Z b. E+Z

T:

cO
co

© 2014 Common Core, Inc. Some rights reserved. commoncore.org

(Write Problem 1(a) on the board.) When you see
this problem, can you estimate the answer? Will it
be more or less than 1? Talk with your partner.

MMON Lesson 4: Add fractions with sums between 1 and 2.
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S:  The answer is less than 1 because é and % are both less than % . So, if two fractions that are each less
1 . .
than Sare added together, they will add up to a fraction less than 1 whole.

T: (Write Problem 1(b) on the board.) Now, look at this
problem. Estimate the answer.
S: (Discuss.)
| overheard Camden say the answer will be more than 1
whole. Can you explain why you think so?
S %is more than 1 half and it’s added to 1 half; we will have a sum
greater than 1 whole.

What stops us from simply adding?

S:  The units are not the same.

(Draw two rectangular fraction models.) How many parts do |
need to draw for 1 half?

S: 2.
(Partition one rectangle into 2 units.) How many parts should |
shade and label to show 1 half?
1.

. . . L1
T: Just like the previous lesson, we label our picture with 7 Now,

let’s partition this other rectangle horizontally. How many rows
to show fourths?

S: 4.
T: How many rows do we shade to represent 3 fourths?
S: 3.
T: We bracket 3 fourths of this rectangle. Now, let's partition both =& -f-_.Z_'
. ) . & ¢
wholes into units of the same size. How many parts do we need 2
in each rectangle to make the units the same size? =+
S: 8. =% & B
T: (Partition the models.) What is the fractional value of one unit
now?
1 eighth.
T: Eighths is the like unit or common denominator. We can decompose % into eighths. How many
eighths are equal to 1 half? (Point to the 4 boxes bracketed by% .
S: 4 eighths.
T: How many eighths are the same as %? (Point out the 6 boxes bracketed by %.)
S: 6 eighths.
T: Say the addition sentence now using eighths as our common denominator.
S: 4 eighths plus 6 eighths equals 10 eighths. 1 half + 3 fourths = 4 eighths + 6 eighths = 10 eighths.
Lesson 4: Add fractions with sums between 1 and 2. n
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Good. What is unusual about our answer 10 eighths? Tell your partner.

v

The answer has a numerator larger than its denominator. We can write it as a mixed number
instead. = Ten eighths is more than 1 whole.

How many eighths make 1 whole?

8 eighths.

8 eighths plus what equals 10 eighths?

2 eighths.

Did anyone use another unit to express your answer?

“w 40 49 A

| used fourths. | know that eighths are half as large as fourths. So, 2 eighths is the same amount as
1 fourth.

Can you share your answer, the sum, with us?
S:  1and 1 fourth.

-

1

4
Problem 2: 3 + 2

T: (Write % + %.) Solve this problem.

S:  (Solve.)

Share with your partner how to express 13 tenths as a
mixed number.

S: 10 tenths plus 3 tenths equals 13 tenths. 10 tenths
makes a whole and 3 tenths is left over.

The sumis 1 and i.
10

2 3
Problem 3: 3 =+ s

L. 2 3
T:  (Write 3 + E') Let’s try another. Both addends have numerators

U

greater than one, so make sure your brackets are clear. Draw the
model you will use to solve.

S:  (Draw.)
Discuss with your partner what you bracketed and why. I'll walk V72— | —
around to see how it's going. (Allow one minute for students to |72 l
i ‘ - )
discuss.) L_L_] ' 5
T: What's another way to express 5 ? ‘“@‘-”
|
S: Write it as a mixed number.
Do that now individually. (Allow 1 minute to __:?3; ,;..33: - -:i .r.-%-
work.) Compare your work with your partner. _ 9
What is the sum of 2 thirds plus 3 fifths? s
S: 1and 4 fifteenths. -‘-‘—}%: 1'-',%
= j+§
:}%—
Lesson 4: Add fractions with sums between 1 and 2. n
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